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Abstract 
In a world where the general trend is unsustainable consumption patterns, can sustainable 
everyday life be enabled? This thesis sought to expand the knowledge base for policies and 
measures for sustainability, based on the assumption that consumption can be viewed as the 
outcome of practices in which people engage in their day-to-day life. The thesis addressed 
the overall aim by examining the following questions: How can information and 
communication technology (ICT) practices contribute to sustainable everyday practices? 
How can sharing practices, ICT-based and other, contribute to sustainable everyday 
practices? and How can travel practices, ICT-based and other, contribute to sustainable 
everyday practices? 

Empirical and conceptual studies revealed that ICT has become a fundamental and 
integral part of everyday practices and that digitalisation is a tangible material companion 
with implications for sustainability. ICT changes practices in ways that can be both positive 
and negative from a sustainability perspective. These second-order effects need to be 
addressed early when developing ICT solutions/services. 

ICT has also contributed to development of the sharing economy, by making sharing 
easier and scalable. However, although some sharing practices can contribute to overall 
sustainability, others could display a high potential and risk, simultaneously. It is therefore 
important to identify and mitigate negative effects and exploit the full potential of 
sustainable sharing activities from a policy perspective. 

Everyday travel is the outcome of people’s social practices. Travel practices are 
therefore ultimately interlocked with other practices and spatially and temporally 
structured. It can thus be quite difficult for city dwellers, although not impossible, to fit in 
new ways of carrying out everyday city travel rather than existing travel practices. New travel 
practices should be viewed as complementary if there are no other enabling factors at play, 
such as convenience, pricing, policies and/or infrastructural changes. If some form of policy 
and/or infrastructural change is introduced, it is possible to change travel patterns and 
ultimately reduce travel. Here too, ICT could enable changes in travel practices, e.g. through 
mediated meetings or vehicle sharing. However, for sustainable everyday travel to become 
widespread, urban planning issues are important. Policy documents and environmental 
targets can be used proactively to legitimise new policies that enable more sustainable travel 
practices. 

This thesis shows that everyday practices, in a relatively affluent European urban 
context, contribute greatly to environmental impacts. Hence, how everyday practices are 
structured, or could be re-structured, is critical for sustainable development. Practices 
shape, and are shaped, by their socio-material context. This requires an overall, holistic 
approach, as offered by practice theory and actor-network theory. A holistic approach is 
crucial from a sustainability policy perspective, as it enables measures that target some, or 
all, of the different elements (material, meaning, skills) that constitute practice. It may also 
be crucial for policies addressing temporal and spatial aspects that structure practices, e.g. 
societal schedules and people’s homes in relation to their workplace. This presents an 
opportunity that policymakers could further explore and exploit. 
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Sammanfattning 
Hur kan ett hållbart vardagsliv möjliggöras när ohållbara konsumtionsmönster är den 
rådande trenden? Det övergripande syftet med denna avhandling är att bidra till 
kunskapsbasen för åtgärder och policy inom hållbarhet utifrån från antagandet att 
konsumtion kan förstås som resultatet av de praktiker som människor utför i sitt dagliga liv. 
Avhandlingen tar sig an syftet genom att undersöka följande frågor; Hur kan Informations 
och kommunikationsteknik (IKT)-praktiker bidra till hållbara vardagspraktiker? Hur kan 
delandepraktiker, IKT-baserade och andra, bidra till hållbara vardagspraktiker? Hur kan 
resepraktiker, IKT-baserade och andra, bidra till hållbara vardagspraktiker? 

Genom empiriska och konceptuella studier visar avhandlingen hur IKT har blivit en 
grundläggande och integrerad del av vardagliga praktiker, och att digitaliseringens konkreta 
materialitet har hållbarhetskonsekvenser. IKT förändrar vardagens praktiker på sätt som 
kan vara både positiva och negativa ur ett hållbarhetsperspektiv. De indirekta effekter 
(effekter av andra ordningen) som dessa nya IKT-praktiker potentiellt kan ha bör adresseras 
tidigt när nya IKT-lösningar och tjänster utvecklas. 

IKT har också bidragit till utvecklingen och spridningen av den så kallade delningsekonomin 
genom att göra delning av produkter och tjänster enklare och mer skalbar. Även om vissa 
delningspraktiker skulle kunna bidra till hållbarhet, visar andra på en hög potential och hög 
risk samtidigt. Det är därför viktigt att identifiera och mildra negativa effekter och 
möjliggöra en hållbara delningsaktiviteter fulla potential från policyhåll. 

Vardagens resor är resultatet av människors sociala praktiker. Resepraktiker är därför starkt 
sammankopplade med andra praktiker även i tid och rum. Det betyder att det kan vara 
ganska svårt, men inte omöjligt, för stadens invånare att genomföra dagliga stadsresor på 
nya sätt i förhållande till redan existerande resepraktiker. Nya reseformer bör ses som 
kompletterande om det inte finns några andra typer av faktorer som ytterligare möjliggör 
dem, som exempelvis bekvämlighet, prissättning, policy och/eller 
infrastrukturförändringar. Om det finns någon form av policy och/eller 
infrastrukturförändring, finns det möjlighet att ändra resmönster och slutligen minska 
resan. Även här kan IKT, i form av medierade möten eller fordonstjänster, bidra till 
förändringar i resepraktik. Men för att hållbara vardagliga resmönster ska bli vanligare, 
måste särskild hänsyn tas i relation till stadsplanering. Redan existerande policydokument 
och miljömål kan också användas på ett proaktivt sätt för att legitimera nya policyer som 
möjliggör mer hållbara reseformer. 

Denna avhandling visar att vardagliga praktiker, i en relativt välbärgad europeisk urban 
kontext, bidrar till en stor del av miljöpåverkan. Hur vardagen är strukturerad, och hur den 
kan omstruktureras är därför av stor betydelse för en hållbar utveckling. Praktiker formar 
och formas av de samhälleliga sammanhang som de är situerade i och därför behövs ett 
övergripande, holistiskt perspektiv, som praktikteori och aktörs-nätverksteori (ANT) 
erbjuder. Detta perspektiv är särskilt nödvändigt från ett hållbarhetsperspektiv, eftersom 
det möjliggör åtgärder som riktar sig mot vissa, eller alla, av de olika elementen (material, 
betydelse, färdigheter) som utgör en praktik. Perspektivet kan också möjliggöra åtgärder och 
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policy som riktar sig mot temporala och rumsliga aspekter som strukturerar praktiker, 
såsom övergripande samhälleliga scheman och hur och där människor bor i förhållande till 
sin arbetsplats. Detta är något för beslutsfattare att ytterligare undersöka och använda i 
framtida policyarbete. 
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1. Introduction 

1.1. Background 
One of the major challenges in a global perspective is how to enable sustainable 
development. Many environmental problems need to be addressed, of which climate change 
is perhaps the most urgent. Due to the fossil fuel-based economy and globalisation, 
humanity has seen unparalleled development during the past century. This has taken place 
especially, but not exclusively, in richer parts of the world. In fact, according to Chancel and 
Piketty (2015), one-third of the top 10% of emitters that contribute 45% of global emissions 
reside in emerging countries. This calls for truly global climate action. We now have a 
situation of unsustainable consumption patterns and increasing demand that is threatening 
the planetary boundaries (Steffen et al. 2015).  

Much focus in climate change mitigation to date has been on making the production side 
more efficient and thereby reducing environmental impacts. The issues of consumption 
patterns and lifestyles have also been explored, not least from a policy perspective. However, 
it is important to define what we mean by consumption and what it entails. Consumption is 
not merely a question of buying goods and services but rather, among other things, it is about 
social relations (Miller 2012). Ultimately, consumption can be said to be the outcome of 
social practices that we engage in to live our everyday lives (Warde 2005). Policies and 
measures aimed at reducing the environmental impact of people’s everyday lives have not 
yet fulfilled what they intended. The issue of how to enable sustainable everyday life has thus 
emerged as an important research topic.  

1.2. Aim 
The overall aim of this thesis is to provide new knowledge on everyday practices, with the 
ultimate aim of improving the knowledge base for policies and measures for sustainability. 
More specifically, the focus is on ICT (Information and Communications Technology) 
practices, travel practices and sharing practices situated in an everyday context.  

As this aim is quite broad, the work was structured using a set of research questions. 

• How can ICT practices contribute to sustainable everyday practices? 
• How can sharing practices, ICT-based and other, contribute to sustainable 

everyday practices? 
• How can travel practices, ICT-based and other, contribute to sustainable 

everyday practices? 
 

The definition of ‘ICT practice’ applied (see Paper I) states that an ICT practice is a recurrent 
situated action where ICT is experienced as a meaningful material element for performing 
that action. This includes practices where ICT or use of ICT is an integral part and use of ICT 
in everyday life.  

A ‘sharing practice’ is defined as an activity, ICT-based or other, that involves sharing some 
type of (idle) asset between peers, or business to peer, with or without some sort of economic 
transaction. Certain aspects of sharing practices are excluded, for example the modes of 
sharing (successive, simultaneous and shared/divided work) described by Yates (2016).  
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A ‘travel practice’ is defined here, in line with social practice theory, as “ways of doing travel” 
(Watson 2012). This perspective means viewing different types of transport modes, such as 
cycling or driving, as travel practices. These travel practices can include the use of ICT as an 
element, but ICT usage is not a requirement. This thesis concentrates on travel practices in 
an everyday setting and thus the focus is on everyday travel, such as home-work commuting, 
work travel and travel related to shopping, thereby excluding e.g. leisure travel and holiday 
trips.  

1.3. Scope 
The scope of the thesis, i.e. the object of study, can be defined as measures and concepts for 
change. By measures is meant both policy instruments and interventions investigated in 
specific studies. By concepts is meant overarching, general and sometimes ‘fuzzy’ concepts, 
such as sustainability, sharing economy and smart (sustainable) cities. Change in the context 
of this thesis means changes in everyday practices with implications for sustainability. Public 
bodies and other organisations have an important role to play in fostering such change. How 
this is actually realised is explored in this thesis (Papers III, IV and VI). Change also occurs 
without public intervention, and the implications of such change need to be identified and 
assessed in order to inform actors (Papers I, II and V). The scope of this thesis is limited to 
the city, mainly because the main empirical material upon which the analysis is based was 
gathered in urban rather than rural contexts. The city, with its great flows of materials and 
many inhabitants, also provides certain challenges from a sustainability perspective that 
differ from those faced by people living in rural areas.  

1.4. Structure of the thesis 
This thesis is divided into two main parts, a cover essay and the appended papers. An outline 
of both these parts is provided below.  

This Introduction chapter briefly introduces the background to the topic and why it is an 
important issue to explore. The aim and research questions of the thesis are presented and 
concepts used in the thesis are defined.  

Chapter 2, Research context, describes and discusses the research context in which this 
thesis is situated: Sustainable development, ICT for sustainable everyday life, Sharing 
economy and Sustainable everyday transportation.  

Chapter 3, Theory, presents the theoretical foundations of the thesis and how these are used 
in Papers I-VI. It also describes the different types of challenges and opportunities that can 
arise when applying social practice theory and actor-network theory.  

Chapter 4, Methodology and methods, gives an overview of the research strategies and 
methods used in Papers I-VI. It also includes a methodological reflection that elaborates on 
the type of knowledge yielded by the research strategies and choices of methods used, and 
what is missed.  

Chapter 5, Results, summarises the results in Papers I-VI in relation to the initial research 
questions.  

Chapter 6, Discussion, relates the findings to the overall aim and discusses them in relation 
to the initial research questions and in a broader context.  



3 
 

The second part of the thesis comprises Papers I-VI, which are briefly summarised below:  

Paper I, ICT practices in smart sustainable cities, argues that the smart sustainable cities 
discourse needs to be ‘socialised’ and introduces the concept of ICT practices as a way to 
highlight the materiality of ICT and how ICT has emerged as an element necessary to 
perform more and more activities.  

In Paper II, Including second order effects in environmental assessments of ICT, the 
overarching aim was to develop methodology for including impacts in environmental 
assessments in addition to the direct impacts related to the life cycle of ICT products and 
solutions. 

Paper III, Cargo bike pool – a way to facilitate a car-free life?, describes the outcomes of a 
trial experiment where residents of a housing association in a district south of Stockholm 
city centre were given access to three cargo bikes to book and use as they wished.  

Paper IV, Meetings, practice and beyond: Environmental sustainability in meeting 
practices at work, explores how work and work travel practices have been affected at a 
telecom company after extensive meeting and travel policy changes.  

Paper V, Why share? – An outline of a policy framework for sharing, develops a six-step 
policy framework to use if sharing activities are to be directed towards a certain target. 

Paper VI, A passage to carsharing, is a case study of how municipalities deal with issues of 
reaching transport-related environmental targets.  

2. Research context 

2.1.  Sustainable development 
Sustainable development is the concept underpinning the research in this thesis. However, 
it is a much-discussed concept that has been interpreted in many different ways. Sustainable 
development became generally known through the report Our Common Future (more 
commonly known as the Brundtland report), which was published by the World Commission 
on Environment and Development (WCED) in 1987. In this report, sustainable development 
is defined as development that “meets the needs of the present generation without 
compromising the ability of future generations to meet their own needs” (Brundtland, 1987). 
However, the original text goes on to emphasise that sustainable development involves 
limitations by “present state technology and social organization on environmental resources 
and by the ability of the biosphere to absorb the effects of human activity. [emphasis 
added]” (Brundtland 1987). Sustainable development, as defined in the report, can thus be 
interpreted as development focused on social equity but ultimately conditioned by the limits 
of the Earth’s systems. The concentric model of sustainable development illustrates this 
view. 

Robinson (2004) traces the concept of sustainable development and argues that it emerged 
“as an attempt to bridge the gap between environmental concerns about the increasingly 
evident ecological consequences of human activities and socio-political concerns about 
human development issues.” (Robinson 2004: 370). As such, sustainable development has 
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also been subject to critique. According to Robinson (2004), much of the criticism stems 
from a perceived contradiction in terms between growth and development on the one hand, 
and ecological sustainability on the other (Robinson, 2004: 339-370). Robinson divides the 
criticisms into three categories: vagueness, hypocrisy, delusions in sustainable development 
as an oxymoron and delusions in pursuing the wrong agenda. The vagueness stems from a 
difficulty in defining sustainable development in a unanimous way, which in turn leads to 
sustainable development meaning “so many different things to so many different people and 
organizations” (Robinson 2004: 373). However, Robinson argues that vagueness also means 
that the term can represent an important political opportunity and is thus appropriate in 
“the messy world of politics and policies” (Robinson 2004: 374).  

The second category of criticism, hypocrisy, is related to vagueness in the sense that the term 
sustainable development is used for promoting unsustainable activities, e.g. ‘green-
washing”. According to Robinson, fear of green-washing has led to an explosion in indicators 
and assessment methods, as well as sustainability standards and certifications. The third 
and last category of criticism regarding sustainable development identified by Robinson 
(2004) is that the concept fosters different types of delusions, which is also the most serious 
criticism according to Robinson (2004). The reasoning behind this criticism is that, since 
the premises for the concept (by being a contradiction in terms) lead us in the wrong 
direction when considering limits to growth in terms of biophysical and social limits, they 
distract from “the real problems and potential solutions by focussing our attention on the 
wrong issues” (Robinson, 2004: 376).  

According to Höjer and Wangel (2015), the Brundtland definition is often misused and 
misinterpreted, mainly by not including the limitations to development and clarifications of 
needs. Those authors claim that the Brundtland report is clear on both issues and specifically 
states that the needs of the world’s poor should be given overriding priority.  

Holden et al. (2014) can be said to agree with Robinson’s criticism that the concept of 
sustainable development is vague, but their main criticism is that the original scope of the 
concept is explicitly global, an aspect which is often played down when the concept is used, 
so that it has become an ideal of all that is good and desirable. Holden et al. (2014) thus 
stress that, in order to become a useful concept, sustainable development needs to be 
defined. However, they turn to the original definition and derive four primary dimensions, 
based on the Brundtland report, as the basis for assessing sustainable development. These 
are: “safeguarding long-term ecological sustainability, satisfying basic human needs and 
promoting intragenerational and intergenerational equity.” (Holden et al. 2014: 131). They 
stress that economic growth is not a primary dimension of sustainable development, in 
contrast to the so-called ‘triple bottom line’ model, which focuses on the balance between 
environmental, social and economic issues (ibid.). 

The concept ‘sustainability’ is often used interchangeably with ‘sustainable development’. 
According to Robinson (2004), academic and non-government organisation (NGO) sources 
prefer the use of sustainability rather than sustainable development, due to the view that 
development is synonymous with growth (Robinson, 2004: 370). Sustainability is then 
viewed as focusing “on the ability of humans to continue to live within environmental 
constraints” (ibid.). However, there is also criticism of sustainability as a concept. For 
example, Pargman and Raghavan (2014) argue that, within the sustainable human-
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computer interaction (S-HCI) community, “there is little discussion about what actually 
constitutes sustainability” (Pargman and Raghavan 2014: 638), which consequently results 
in definitions so broad that they are nearly meaningless. 

In a discussion of sustainability, Heinberg (2010) states that, even though the term means 
“that which can be sustained over time” (Heinberg 2010:1), it has come to be understood as 
referring to “practices that are reputed to be more environmentally sound than others.” 
(ibid.). In order to refine the concept of sustainability, Heinberg (2010) formulates five 
axioms of sustainability which describe the conditions for which a society can be maintained 
over time. However, Heinberg’s axioms do not consider what type of society is to be 
maintained and could be interpreted as deep sustainability with standpoint in limits to 
growth. What is missing in the axioms proposed by Heinberg is any type of discussion on 
what a sustainable society could and should look like. Raworth (2012), on the other hand, 
outlines a framework which brings together the planetary boundaries and social boundaries 
to create a safe and just space in which humanity can thrive, in order to provide a new 
perspective on sustainable development. Raworth concludes by stressing that: “The critical 
economic question is whether or not global GDP growth can be harnessed as a tool for 
moving into the doughnut – or whether a different approach to economic development is 
needed.” (Raworth 2012: 20). 

The Raworth model is attractive, as it encompasses the environmental limits and deals more 
explicitly with issues of social equity and justice, much in line with the original definition in 
the Brundtland report. However, the papers in this thesis focus mainly on the environmental 
aspects of sustainability. 

2.2. Sustainable consumption 
Questions relating to how to live a sustainable life and how sustainable practices can be 
promoted, facilitated and spread amongst citizens have been discussed and studied with 
more intensity in the past two or three decades. The point of departure has generally been 
the definition from the Oslo symposium on Sustainable Consumption in 1994, which defines 
sustainable consumption as: “the use of goods and related products which respond to basic 
needs and bring a better quality of life, while minimising the use of natural resources and 
toxic materials as well as the emissions of waste and pollutants over the life cycle, so as not 
to jeopardise the needs of future generations.” (Norwegian Ministry for the Environment, 
1994). However, more resource-efficient and ethical systems of productions do not by 
themselves “ensure that consumers choose to buy the greener products or that the scale of 
material throughput remains within ecological limits.” (Jackson, 2005: 20). Another way of 
framing this contradiction is by talking about ‘weak’ and ‘strong’ sustainable consumption. 
Lorek and Fuchs (2013: 36) differentiate between ‘weak’ and ‘strong’ sustainable 
consumption approaches, where the former involves a focus on “improving the efficiency of 
consumption” and the latter assumes that changes in consumption levels and patterns are 
necessary to achieve sustainable consumption.  

The majority of mainstream policies have had little impact on citizens’ increasing 
consumption levels (Wolff and Schönherr 2011). It is reasonable to assume that one 
contributing factor to this failure is an overall framing of these issues as the responsibility of 
the individual citizen-consumer (Hobson 2002; Isenhour 2010a). Hobson refers to this 
discourse as “rationalisation of lifestyles” (Hobson 2002) and argues that it does not seem 
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to lead to sustainable consumption. Isenhour (2010b) points out that, even if citizen-
consumers are highly aware and have knowledge about sustainable consumption, there are 
barriers that make it difficult to change or lower their overall consumption. Isenhour 
(2010b) concludes that consumer responsibility and choice must be complemented not only 
by corporate leadership, but also by implementing public policies and programmes to enable 
long-term change regarding consumption. According to Spaargaren (2011), two paradigms 
have dominated environmental policy strategies to date – the individualist and the 
systemic/structural paradigms. There are problems with both, the former placing too much 
responsibility on the individual citizen-consumer and the latter proposing a view of the 
citizen-consumer as passive with no real agency. 

Spaargaren (2011) argues that theories of practice offer a third paradigm that “make[s] 
possible a non-individualist understanding of environmental behaviours while pointing at 
new directions for global climate governance.” (Spaargaren 2011: 813). From a practice 
perspective, consumption is viewed as the outcome of the social practices in which people 
engage (Warde 2005), which comprise elements that are integrated when practices are 
enacted (Shove et al. 2012). These elements can change over time, which in turn changes the 
practices, and consequently can have impacts on whether a practice is more or less 
sustainable. The point is that practices are dynamic and outcomes of emergent processes 
(Shove et al. 2012). A practice approach can therefore make it possible to “simultaneously 
analyse and assess the crucial influences of socio-technical dynamics operating at higher 
levels of system reproduction, on the one hand; and lifestyle- and lifeworld dynamics 
operating at the level of situated practices, on the other.” (Spaargaren 2011: 821). In this 
thesis, a practice perspective on sustainable consumption is mainly applied. 

2.3. ICT for sustainable everyday life 
In more affluent parts of the world, it is safe to say that digital technologies are now an 
integral part of societal structures and that they have indeed changed everyday life in a 
relatively short time span. The internet, together with computers and smartphones, have 
transformed both work and leisure in ways perhaps not even imaginable when our parents 
were born. Digital services and solutions have altered how we keep in touch with friends and 
loved ones, how we watch television or listen to music. The bank or travel agency is no longer 
an actual office with business hours, but has become a website or smartphone app. The same 
is true for an array of shops. Many government and public services have gone digital, which 
means that, in order to participate in society today, citizens need to be equipped with up-to-
date ICTs.  

ICT is thus integrated into most of our daily practices. Through products such as computers, 
smartphones and tablets, we now lead our lives and perform routine activities in quite a 
different way than just 10-15 years ago. However, this has a number of implications. First, 
as ICT is integrated into daily practices and with the diversification of practices, there is 
growth in the ecology of domestic digital technologies used for daily practices (Bates et al. 
2015). This in turn adds to an increase in data demand (Lord et al. 2015) and energy demand, 
as daily practices tend to become more energy-intensive due to integration of ICTs into 
everyday practices (Røpke and Christensen 2012).  

Another implication or effect of the pervasiveness of ICT integration into daily practices is 
that it “supports a partial decoupling of practices from their previous time-space location.” 
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(Røpke and Christensen 2012: 354). This decoupling leads to a more fractured timescape by 
softening both time constraints and space constraints. ICT helps to fill up ‘dead time’ and 
increases multi-tasking (paying bills while listening to music on the commute to work). It 
also leads to partial de-localisation of practices, since many practices can now be performed 
without being in a specific location. However, there are still practices that require being at a 
specific location due to place-specific objects for performance, require physical co-presence 
or involve normative expectations related to the place for practice performance. Røpke and 
Christensen (2012) conclude that the integration of ICT into daily practices has effects that 
are not always taken into consideration when discussing the potential of ICT for reducing 
environmental problems, one being the possible offset of energy savings achieved by e.g. 
dematerialisation due to the increased data traffic resulting from streaming and mobile 
internet.  

Preist et al. (2016) argue that the environmental impact of digital infrastructure needs to be 
addressed also from a design perspective. They claim that the current design paradigm, 
referred to as ‘the cornucopian paradigm’, is rewarding faster, richer and more pervasive 
digital services, and that this development is having the effect that “Services most users were 
happy without become essential to everyday life for the majority of the populace in 
developed countries.” (Preist et al. 2016: 1326-1327). Those authors point out that, even 
though strategies for mitigating environmental impacts of the ever-growing digital 
infrastructure have value, there is currently unsustainable growth in energy consumption. 
This claim of continuous growth is disputed in a study of the energy and carbon footprint of 
the ICT and entertainment and media sector in Sweden 1990-2015 (Malmodin and Lundén 
2016). That study found that the footprint due to data traffic has started to decrease in 
Sweden and attributed this break in trend to increasing use of smartphones and tablets, 
which are replacing more energy-intensive devices such as personal computers and TVs. 
Nevertheless, Preist et al. (2016) make a convincing case that the eco-efficiency paradigm is 
not enough and that other paradigms, such as Computing within Limits, Collapse 
Informatics and Responsible Design and Sustainable HCI 2.0, could inform a different 
approach within human-computer interaction (HCI) and interaction design that includes 
the total impacts of ICT and helps steer research and development in a more sustainable 
direction. 

ICT for Sustainability (ICT4S) is an emerging research field which can be divided into two 
subcategories: Sustainability in ICT and Sustainability by ICT. The former is about making 
hardware and software more sustainable, whereas the latter is concerned with ICT as a way 
to facilitate sustainability. In this regard, ICT is put forward as a way to reduce greenhouse 
gas (GHG) emissions in sectors such as agriculture and land use, buildings, manufacturing, 
power, consumer end-use and service. ICT is also described as both an optimisation driver 
in transportation and a tool for substituting travel altogether (GeSI 2012, 2015). ICT can be 
used for dematerialisation, substitution and optimisation, to mention a few areas. Within 
information systems (IS), the work is typically divided into Green IS, which is “the study of 
the design, implementation, and impact of information systems that contribute to 
sustainable business processes” (Malhotra et al. 2013: 1266), and Green IT, which is “the 
study of technology energy efficiency and equipment utilization” (ibid.) Within S-HCI, much 
focus has been put on exploring ways to visualise data and persuasive technologies. The 
assumption is that, through feedback on behaviour, people can be encouraged to make more 
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sustainable choices in their everyday life. This is explored by e.g. Froehlich et al. (2009). This 
approach, namely solving sustainability problems through making people aware of a certain 
part of their daily routine in order to make them change, has met certain criticism. However, 
there is also a body of literature which criticises what could be called ‘mainstream ICT4S and 
SHCI’, for want of a better term. This criticism basically concerns the lines of difference 
between sustainable development and sustainability as described by Robinson (2004). 

Looking at green IT from a human rights perspective, Cramer (2012) argues that, when 
green IT is being propagated, the challenges of pre-manufacturing and post-disposal are 
often glossed over or even forgotten. However, policymakers must take into consideration 
the environmental and social costs of ICT when promoting green IT. Cramer points to a 
conflict between different human rights as the dependence on ICT continues to grow 
worldwide. ICT obviously has environmental impacts itself due to the production, use and 
disposal of ICT devices. In the production phase, there are several aspects to consider, such 
as extraction of rare earth metals in conflict areas such as Democratic Republic of Congo. A 
life cycle assessment (LCA) study on smartphones has shown that in the manufacturing 
phase, the largest impacts are due to production of integrated circuits (Ercan et al. 2016), 
which are an integral part of all ICT devices.  

The short lifecycle of ICT devices is yet another sustainability problem. This short lifecycle 
is a consequence of business models and fast technological and product development in the 
ICT sector, which leaves fully functioning devices obsolete due to loss of functionality. This 
development has effects such as increasing amount of electronic waste which then needs to 
be recycled in proper ways. In a paper discussing the obsolescence of end-user devices, Remy 
and Huang (2015) present different approaches that interaction designers and S-HCI 
researchers could use to tackle this issue. However, they do not present any specific 
examples of how this could be achieved. The end of life and disposal of ICT devices is also a 
continuously growing problem. Discarded ICT products are shipped and dismantled in 
poorer parts of the world under hazardous conditions that affect both the people working 
with recycling and the environment (Cramer 2012; Umair and Anderberg, n.d.; Umair 2015). 

Another strand of criticism is that efficiency measures do not always lead to the intended 
result and that simply focusing on ‘getting more for less’ will not help resolve underlying 
sustainability problems, such as the need to reduce resource use and emissions in order to 
stay within the planetary boundaries. Hilty (2012) argues that, when discussing increased 
efficiency and/or rebound due to new technology, it is imperative to take into account 
contextual factors. Based on a case study of Japanese vending machines, he concludes that 
the most important step is perhaps to look for the limiting factor that hinders growth in the 
system being considered for energy efficiency measures. If the factor happens to be 
something other than energy, e.g. space, the risk of rebound effects is low, according to Hilty. 
If the limiting factor happens to be energy (cost), then growth must be prevented through 
regulation in order to reduce energy use (Hilty 2012). 

Persuasive sustainability, i.e. the use of persuasive technologies in order to change attitudes 
or behaviours in a sustainable direction, has been explored and to some extent applied. 
However, it has also been criticised for being a modernist technology working “by narrowing 
its focus to a limited framing of sustainability, human behaviour, and their interrelationship” 
(Brynjarsdottir et al. 2012: 947). It thereby overlooks the systemic nature of sustainability 
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as a problem and only concerns itself with “resource optimization pursued by individual 
rational actors conceptualized apart from the messy realities of everyday life (Brynjarsdottir 
et al. 2012: 954). Consequently, those authors argue, this perspective is problematic since it 
tries to provide technical solutions to social problems. It is also failing in that endeavour due 
to little evidence of efficiency and repetition rather than inventiveness. What is needed is 
alternative approaches that take a standpoint in persuasion as a process, contribute to 
reflection, move beyond the individual and include users in the design process. Agreeing 
with parts of the extant critique, Knowles et al. (2014) nevertheless argue that persuasive 
technologies have a role to play but that the underlying theory needs to be changed. They 
conclude that “there is tremendous opportunity for radically different persuasive 
technologies that affect a principal cause of unsustainable behaviors.” (Knowles et al. 2014: 
1042). 

In his critique of technology as the solution for education and ICTD, Toyama (2015) states 
that “there’s a big difference between learning the digitals tools of life […] and learning the 
critical thinking skills necessary for an information age” (Toyama 2015: 13). Toyama argues 
that “technology’s primary effect is to amplify human forces” (ibid: 29). If we take this idea 
and apply it to sustainable everyday practices, it is reasonable to assume that ICT cannot 
really make everyday practices more sustainable just by being applied; to some extent the 
sustainable everyday practices need to be in place to begin with. 

According to Strengers et al. (2015), energy demand policy and research often assumes an 
ideal rational adult, ‘Resource Man’, as the target audience to address. However, this type of 
assumption overlooks the distribution of agency between human and non-human actants 
and how energy demand is the outcome of social practices. There is simply no Resource 
Man’. Strengers et al. (2015) suggest that policy makers should focus instead on ways to 
develop and disseminate low-energy practices to replace existing energy-intensive practices. 
This work would require the engagement of other actors, including e.g. product designers, 
housing developers and policy makers. 

There are ways in which ICT can contribute to sustainability. Hilty and Aebischer (2015) 
point out two crucial conditions for this becoming a reality: stopping the growth of the 
footprint of ICT and finding “ways to apply ICT as an enabler in order to reduce the footprint 
of production and consumption by society” (Hilty and Aebischer 2015: 4). The first 
condition, the environmental impacts of ICT, has already been discussed in this chapter, 
while the latter is discussed below. 

Hilty and Aebischer (2015) present two enabling effects of ICT services that can contribute 
to sustainability: substitution effects and optimisation effects. In a report exploring how ICT 
could support sustainable consumption, Höjer et al. (2015) identify four ways in which ICT 
can achieve this: substitution, intensification, leaning processes & activities, and 
information. Both Hilty and Aebischer (2015) and Höjer et al. (2015) define substitution in 
similar ways. However, what Hilty and Aebischer refer to as optimisation effects could be 
said to correspond to what Höjer et al. (2015) call intensification and leaning processes & 
activities. 

Substitution means that ICT services and solutions can substitute for more resource-intense 
forms of consumption. One example is that obtaining music and films no longer involves 
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buying physical CDs and DVDs, since these are instead accessed through subscriptions to 
digital streaming services. Another example is that mediated meetings such as video 
meetings and/or telephone meetings can substitute for meetings requiring travel. 

ICT can also help intensify the use of resources, through e.g. sharing and/or reuse of 
products, thereby potentially contributing to reducing the product volumes required, and 
consequently reducing environmental impacts. Following Hilty and Aebischer (2015: 29), 
“All processes that have a purpose can be optimized by making use of information”. This is 
in accordance with how Höjer et al. (2015) envisage that ICT can make processes and 
activities more efficient. 

ICT can be said to be an integral part of contemporary everyday life and to some extent a 
requirement for a ‘normal’ life and inclusion as a citizen. As such, ICT has an enormous 
impact. However, ICT is better understood as a means rather than an end, and in order to 
change some things other things need to be taken into consideration. ICT alone cannot solve 
a ‘wicked problem’ such as unsustainability (Rittel and Webber 1973; Rayner 2006); but it 
can be one of many ways to improve sustainability. ICT thus needs to be accompanied by 
other elements or factors in order to function in the desired way. These could include 
policies, restrictions, taxation, or a different approach to planning the built environment. 

2.4. Sharing economy 
The sharing economy is an interesting research topic, since it brings together the issues of 
digitalisation and sustainability under the umbrella of everyday consumption. 

Sharing economy activities include “recirculation of goods, increased utilization of durable 
assets, exchange of services, and sharing of productive assets.” (Schor 2014: 2). This trend 
to recirculate and increase utilisation of assets has emerged partly from a disenchantment 
with hyper-consumerism (Botsman and Rogers), but also “from a number of technological 
developments that have simplified sharing of both physical and nonphysical goods and 
services through the availability of various information systems on the Internet.” (Hamari 
et al. 2016: 2048). 

Pargman et al. (2016) define the sharing economy as “the practice of making use of 
underutilized physical resources that had previously been neglected by using computer 
systems as a mediator” (Pargman et al. 2016: 2). Bradley and Pargman (2017) note that 
platforms for sharing can be organised as for-profit or for-benefit, and that they can operate 
on global and local scale. 

Due to ICT, sharing has become easier and, like ICT, the sharing economy comes with a 
promise of being a means to more sustainable consumption. Some aspects of the sharing 
economy can be categorised according to the four ways in which ICT can contribute to 
sustainable consumption (Höjer et al. 2015) (see section 2.3 of this thesis). In particular, this 
applies to those sharing activities that involve intensifying the use of existing (and idle) 
assets. However, it is difficult to say anything conclusive about the environmental impacts 
and further sustainability potential that the sharing economy could have. This is mainly a 
result of lack of research (Demailly and Novel 2014), but also because, as Schor points out: 
“technologies are only as good as the political and social context in which they are 
employed.” (Schor 2014: 12). However, Skjelvik et al. (2017) indicate that in a Nordic 
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context, there are initiatives in e.g. transportation and housing/accommodation that could 
have a positive environmental impact. Transportation is the sector with the greatest 
potential for emissions reduction, mainly due to “reductions in private car driving and 
reduced car production” (ibid: 67). Skjelvik et al. (2017) also stress that, in order for the 
potential environmental benefits to be realised, emissions and other environmental 
challenges stemming from sharing activities need to be addressed through e.g. regulations 
and taxes. 

To conclude, there are some indications that sharing activities could contribute to 
sustainability, but this will primarily be a question of how such sharing activities and sharing 
practices are situated within a larger socio-technical context. 

In this thesis, the focus is on sharing practices that potentially contribute to sustainability 
by intensified use of resources. Specifically, the work examines cases of sharing practices in 
well-defined local contexts. These sharing practices rely on social organisation to enable 
sharing, which can be achieved with the help of ICT or not. In this thesis, both alternatives 
are considered. Two of the research papers investigate the process of implementing sharing 
of vehicles and one paper develops a policy framework for identifying potentials and risks of 
sharing activities from a sustainability perspective. 

2.5. Sustainable everyday transportation 
Everyday travel can be described as the outcome of available transportation systems, urban 
planning and ICT solutions. In order to make everyday travel more sustainable, there is a 
need to make low-carbon transportation modes more available and attractive. There is also 
a need for policies that enable, and restrict, travel and accessibility in line with sustainable 
development. Banister states that: “The new sustainability approach requires actions to 
reduce the need to travel (less trips), to encourage modal shift, to reduce trip lengths and to 
encourage greater efficiency in the transport system. A sustainable transport system means 
that we will travel less.” (Banister 2011: 1541). This differs from the more conventional view 
on transport planning, which focuses on travel as a derived demand and on travel cost 
minimisation (Banister 2008). 

Watson (2012) argues that “practices (and therefore what people do) are partly constituted 
by the socio-technical systems of which they are a part; and those socio-technical systems 
are constituted and sustained by the continued performance of the practices which comprise 
them.“ (Watson 2012: 488). Practices are also linked together and form bundles and 
complexes (Shove et al. 2012), and this inter-relatedness of practices matters when analysing 
travel practices. Looking specifically at the commute, Cass and Faulconbridge note that it is 
important to take into consideration “how sequences of practice generate temporal and 
spatial influences on commuting mode” (Cass and Faulconbridge 2016: 11). More generally 
speaking, this means that travel practices and modes are an outcome of the temporal and 
spatial aspects of established practices. This implies that patterns of everyday travel are 
“connected to how households are provisioned, where children go to school, how work and 
leisure are conducted, and so on.” (Spurling et al. 2013: 29-30). 

The role of ICT has already affected everyday travel in significant ways, both as an integral 
part of most transport systems and as a major influence in travel practices. ICT can also be 
an important part of sustainable mobility through e.g. travel information systems, enabling 
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distance working and sharing of transportation and fee collection systems (see e.g. Gössling 
(2017) for a typology of ICT and transport items). ICT has also been a driver in the 
development and proliferation of different types of transportation sharing activities, such as 
car-pooling, ride sharing and car-sharing (Rayle et al. 2016). According to Canzler and Knie 
(2016), use of ICT has been integrated into everyday life in ways which “undermine the 
monopoly of car in its formerly unique functionality as the sole, reliable transport option, 
opening up the decision horizon for the individual.” (Canzler and Knie 2016: 60). However, 
Gössling (2017) concludes that, even though ICT can support sustainable modal changes, 
the overall impacts of ICT on transport behaviour are “complex, and often contradictory” 
from a sustainability perspective on the transport system as a whole (Gössling 2017: 20). 
This conclusion echoes the argument by Lyons (2016) that the relationship between ‘smart’ 
and ‘sustainable’ in urban mobility has lacked clarity, which has implications for the type of 
urban mobility pursued. Lyons therefore sees a need to align the paradigms of smart and 
sustainable and proposes a definition of smart urban mobility as: “connectivity in towns and 
cities that is affordable, effective, attractive and sustainable” (Lyons 2016: 6). This definition 
highlights both the technological and social considerations of urban mobility, while at the 
same time taking into account sustainability aspects. 

To ensure that sustainability goals are reached, it is consequently important that transport 
policy, urban planning and the role of ICT are discussed together. It is also crucial to explore 
and understand how travel practices are interlocked with other practices in bundles and 
complexes, and how these could be changed to contribute to sustainability. 

The main focus of this thesis is on everyday travel practices, which are explored from an 
environmental sustainability perspective. The following aspects are given particular 
attention: policies in municipalities and companies to steer and reduce business trips by 
staff; sharing of vehicles; and ICT use for sharing and for substituting travel with other forms 
of communication. 

3. Theory 
In order to study the assemblages that constitute everyday life, theories and perspectives 
that take into account the relations and associations between social and material can be 
helpful. There follows a brief description and discussion of the two main theoretical 
perspectives used in this thesis; social practice theory (SPT) and actor-network theory 
(ANT). 

3.1. Advantages and limitations of a social practice perspective 
In this thesis, social practices are explored using a sustainability lens. Existing social 
practices are studied to investigate their potential to become more than just ’niche’ practices. 
Existing (un)sustainable practices are also studied, to explore conditions and developments 
that could contribute to more sustainable practices. Since the main focus is on sustainable 
social practices, social practice theory in particular is a critical foundation for this research. 
One reason for this is the context of the research as a PhD project at a technical university, 
where the focus is problem-solving through technological development. This thesis argues 
that sustainability problems need to be re-framed, e.g. in terms of new socio-technical 
system, rather than only new technology. Theories of practice could be of great importance 



13 
 

for such a reframing of sustainability in the socio-technical context. Practice theory has 
already raised important criticisms of mainstream environmental policy practice. This 
mainstream policy practice paradigm, which Elizabeth Shove (2010) refers to as the ABC 
(attitude, behaviour, and choice) model, is rooted in economic and psychological theories of 
behaviour and habits. It assumes that, if people are given information, their behaviour will 
become more environmentally sustainable. 

In a review on differing theoretical perspectives in understanding “recurrent 
environmentally relevant behaviour patterns”, Kurz et al. (2015) make a distinction between 
a psychological perspective on habits and a social practice perspective. From a psychological 
perspective, habits are near automatic behaviours that persist due to associative learning. 
Habits are built on repetition, and once repeated enough they pass from “conscious 
deliberation to automatic activation of routines by external cues” (Kurz et al., 2015: 114) and 
therefore require minimal attention and memory. The external cues mean that habits are 
context-dependent. However, even though habitual behaviours are repetitive, not all 
repetitive behaviour are habitual. Depending on the particular context, behaviours can be 
either habitual or not, but according to Kurz et al. (2015) many behaviours that have an 
environmental impact tend to be performed in an unchanging setting and thus become 
habitual. According to this perspective, habits can be difficult to change, mostly due to the 
context dependence but also due to their automaticity. 

However, according to Shove (2010), the assumption that giving the “right cues” or the “right 
information” can change people’s unsustainable habits or behaviours is problematic. One 
problem is the type of policies that it can favour. In mainstream policy, the responsibility for 
change largely rests with the individual consumer. In her thesis on sustainable consumption 
in Sweden, social anthropologist Cindy Isenhour (2010) concludes that: “Unfortunately 
policies aimed at educating rational and reflexive consumers often make the assumption of 
self-interest and therefore rarely utilize appeals centred on collectivist goals. Further, the 
emphasis on education overshadows discussions of the social, political, and economic 
barriers that constrain individual choice.” (Isenhour, 2010: 140). Elizabeth Shove also points 
out that “framing the problem of climate change as a problem of human behaviour 
marginalises and in many ways excludes serious engagement with other possible analyses.” 
(Shove, 2010: 1274). Furthermore, these policies seem to have done little to curb the 
consumption rates in developed countries, and thus their efficiency can be questioned. In 
fact, Swedish statistics show that GHG emissions from Swedish consumption increased by 
17% from 1993 to 2011, while actual consumption increased by 45% (Larsson 2015). 

Theories of practice are not a uniform body of theories, but they share certain 
commonalities. Schatzki (2000) states that practice accounts share the belief that “such 
phenomena as knowledge, meaning, human activity, science, power, language, social 
institution, and historical transformation occur within and are aspects or components of the 
field of practices.” (Schatzki 2000: 2). Following Feldman and Orlikowski (2011), practice 
theory adheres to some key principles that in turn relate to each other: “(1) that situated 
actions are consequential in the production of social life, (2) that dualisms are rejected as a 
way of theorizing, and (3) that relations are mutually constitutive.” (Feldman and Orlikowski 
2011:1241). Giddens’ structuration theory and Bourdieu’s concept habitus are two early 
concepts of the ‘practical turn’ within social theory and follow the principles that Feldman 
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and Orlikowski (2011) propose. According to Shove et al. (2012), Giddens’ structuration 
theory implies that human activity and the social structures which shape it are recursively 
related. Activities are shaped and enabled by social structures such as rules and these 
structures are, at the same time, reproduced by human action. However, this flow is mostly 
unconscious, and thus difficult to verbalise. Giddens’ structuration theory has had a great 
influence on later practice theory, but tends to overlook materiality and the agentic power of 
material. Here, social practice theory draws on STS and ANT with its flat ontology and 
symmetrical agency. 

Reckwitz (2002) views practice theories as a specific form of cultural theories, which in turn 
differ from the more classical social theories. Cultural theories, of which practice theories 
are part, are then “founded upon a different form of explaining and understanding action, 
namely by having recourse to symbolic structures of meaning.” (Reckwitz, 2002: 244). As 
Reckwitz explains, practice theories differ from other cultural theories by situating the social 
in the practice. However, Reckwitz makes a distinction between praxis and praktiken. Praxis 
is ‘practice’, i.e. the whole of human action, whereas praktiken is ‘a practice’, which Reckwitz 
defines as: “a routinized type of behaviour which consists of several elements, 
interconnected to one other: forms of bodily activities, forms of mental activities, ‘things’ 
and their use, a background knowledge in the form of understanding, know-how, states of 
emotion and motivational knowledge.” (Reckwitz, 2002: 249). A practice forms a “’block’ 
whose existence necessarily depends on the existence and specific inter-connectedness of 
these elements, and which cannot be reduced to any one of these single elements (Reckwitz, 
2002: 250). 

The definition by Shove et al. (2012) of a social practice is much simpler, as it “consist[s] of 
elements that are integrated when practices are enacted” (Shove et al., 2012: 23), and 
“practices emerge, persist and disappear as links between their defining elements are made 
and broken.” (ibid.). The elements comprising a social practice are materials, competences 
and meanings. Materials can be objects, infrastructures, tools, hardware and the body 
(ibid.). Competence encompasses different “forms of understanding and practical 
knowledgeability” (ibid.). Finally, meaning is used to “represent the social and symbolical 
significance of participation at any one moment” (ibid.). For Shove et al. (2012), this 
simplified conceptualisation of the elements has advantages, but the important message is 
mainly that it stresses the linkage. For specific practices to persist, the connections between 
the elements have to renewed over and over again. It also presupposes that elements ‘exist’ 
and will or will not be linked together. 

Practices can be understood and analysed as entities and as performances. The two 
approaches have different implications. When studying how performances emerge, persist 
and disappear, considering practices as entities can be a fruitful way. A practice is “a pattern 
that endures over time and is reproduced over space” (Walker 2013: 186) and there is a 
shared social understanding of what that practice involves (ibid.). However, when studying 
practices and how they are performed, the practices-as-performances perspective is perhaps 
more appropriate. In their study on how to use a practice perspective in design, Kuijer et al. 
(2008) expand on the difference between practices-as-entities and practices-as-
performances. According to those authors, describing practices-as-entities necessarily 
means “a simplification of something that is in fact highly varied […] and subject to 
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continuous change.” (Kuijer et al., 2008: 5). A description of a practice-as-entity draws on 
many performances of a specific practice and is therefore more general and recognisable. 

A practice-as-performance, on the other hand, is how the elements of a practice are 
integrated by a specific practitioner in a specific situation in time and space. The practice-
as-performance is a unique activity which is enacted slightly differently every time it is 
performed. It involves the body and according to Kuijer et al. (2008: 5) “the body becomes 
trained in a certain way, when knowledge about the practice becomes embodied in the 
practitioner”. Warde writes that “Practices are thus coordinated entities, but also require 
performance for their existence. A performance presupposes a practice.” (Warde 2005). A 
practice-as-performance is thus situated, and there are certain similarities to draw upon 
from situated action models (Nardi 1996). However, where situated action “deemphasizes 
study of more durable, stable phenomena that persist across situations” (Nardi 1996: 36), 
practice-as-performance is the “recurrent enactment and reproduction of a practice by 
practitioners who carry it over space and time.” (Walker 2013: 186). 

Yet another way of categorising practices is by distinguishing between dispersed and 
integrative practices. Warde (2005), following Schatzki, discusses how practices can be 
divided into these two categories. Dispersed practices are of a more general nature, for 
example following rules or explaining, and they require some form of socially shared 
understanding. Thus they are about “a capacity which presupposes a shared and collective 
practice involving performance in appropriate contexts and mastery of common 
understandings” (Warde, 2005: 135). Integrative practices, on the other hand, are “the more 
complex practices found in and constitutive of particular domains of social life” (ibid.). 
Examples of these are cooking practices, business practices or education practices. 
Dispersed practices are often part of integrative practices. Christensen and Røpke (2010) 
argue that it might be adequate to view the practice of using a computer as a type of dispersed 
practice, “as the same meanings and skills are integrated elements of a variety of different 
practices” (Christensen and Røpke 2010: 242) that we regularly engage in as part of everyday 
life, e.g. the interface of mobile phones and changing settings on television sets. 

In the research presented in this thesis, practice theory approaches proved very helpful in 
different ways. Practice theory was used as an analytical lens in some of the empirical studies 
(Papers III and IV). In Paper III, the practice perspective helped explain how the practice of 
cargo biking fits in (or not) within the existing transportation practices of residents in the 
housing association Friheten. In Paper III, there is a discussion of practice as performance 
and how a new practice is learned and incorporated into the bundles and complexes of work 
practices. The practice perspective also helped shed light on the meeting practices of the 
employees and how people seemed to have adopted a new work practice although clinging 
to perhaps old and obsolete meanings of what constitutes a ‘real’ meeting. Here meaning, as 
a constitutive element of a practice, was of analytical help. 

In the more conceptual papers of this thesis, the practice theory perspective was also of great 
importance. Paper I provides an understanding of how ICT is being increasingly integrated 
into the majority of people’s everyday practices and how this can be viewed as a continuum. 
In Paper II, the practice theory perspective was used as a way to identify and explore second-
order effects of new ICT solutions and products. The practice perspective offers ways of 
conceptualising ICT as a material element in practices and of illustrating how practices, such 



16 
 

as shopping, change due to ICT. When a new element enters an existing practice, there are 
changes; the skills change, the materials change and the meaning changes. Is it then fair to 
say that it is the same practice?  

3.2. Actor-Network Theory (ANT) 
Paper VI differs from the other papers in that another type of ‘sociomaterial’ theory, ANT, 
was applied. An ANT-inspired framework was used to make sense of a municipality’s process 
towards implementing carsharing as a work travel mode. The object of study was the process 
of an innovation (procurement and implementation of carsharing for municipal officials), 
whereas the intended effect, a change in work travel practices, was outside the scope of the 
study. Therefore, practice theory did not seem adequate for this particular paper. 

ANT and SPT have certain commonalities, and ANT has been an influence in SPT as it 
stresses the important role of materiality in structuring practices. Schatzki (2001) even 
points out that “because human activity is beholden to the milieus of nonhumans amid 
which it proceeds, understanding specific practices always involves apprehending material 
configurations.” (Schatzki 2001: 3). 

The ideas, terms and concept that make up the framework more commonly known as ANT 
emerged from the works of sociologists Bruno Latour, Michel Callon and John Law. 
Sismondo (2010) describes the origins of ANT as an attempt to describe technoscience, 
which in turn is “the creation of larger and stronger networks.” (Sismondo 2010: 81). These 
networks are the ways in which actors assemble alliances, through associations, and they 
can make machines function or turn beliefs into accepted facts (Sismondo 2010). Actors can 
be human or non-human, generalised symmetry (Callon 1984), and they have interests “that 
cause them to act, that need to be accommodated, and that can be managed and used.” 
(Sismondo 2010: 81). Actors must be brought together in order to form a network. In doing 
so, they may change the ways they act, and this process of moving and changing, association 
and substitution (Latour 1990) is a process of translation, which is never neutral. 

There are certain criticisms of ANT and its applications, e.g. it has been criticised for not 
taking into account issues of culture and practices, and its distribution of agency (Sismondo 
2010). 

Actor-network theory is not a theory in a conventional sense. According to Mol (2010), it is 
rather a repertoire which offers “sensitising terms, ways of asking questions and techniques 
for turning issues inside out or upside down.” (Mol, 2010: 261). This is also a clue to the 
difficulties in using ANT terms as analytical lenses, as there are seldom any clear-cut 
definitions of the ANT terminology. However, this can also be a liberating task and ANT was 
applied in this way in Paper VI, by interpreting and ‘playing’ with concepts and terms found 
in the ‘repertoire’. These include concepts such as ‘program of action’ and ‘translation’, 
among others (see Paper VI for further discussion). 

3.3. Challenges and opportunities 
The unit of analysis in practice theory is practices. As mentioned earlier, practices can be 
viewed as either practices-as-entities or practices-as-performances. This presents certain 
challenges methodologically. One challenge with using a practice approach in general is the 
danger of getting caught in the “delimitation trap”. Trying to define what is an element of a 
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specific practice and what is not can sometimes be tedious or, worse, it may be futile and 
irrelevant for the purpose of the study. Pink and Leder Mackley (2015) criticise the tendency 
for having too rigid a practice approach when studying everyday practices. They state that 
the practice approach’s “predetermined focus on practices makes it an approach in which 
the relationship between research and theory is theory-driven, by a sociological research 
design that already frames everyday life as made up of practices.” (Pink and Leder Mackley 
2015: 280). To Pink and Leder Mackley, the “ethnographic investigation of ‘practices’ 
fractured the notion of a ‘practice’ as an empirical/analytical unit because it showed us that 
they are in fact only entities when their various components are brought together as a unit 
by researchers. In fact in everyday life they are dispersed and could equally be components 
of other analytical units of activity.” (ibid: 284). Halkier and Jensen (2011) discuss a number 
of methodological challenges when applying a social practice perspective in consumption 
research. One such challenge is the difficulty experienced by researchers performing 
participant observation in establishing and interpreting events and activities that 
participants perform, and fitting them into the conceptual framework of practices (Halkier 
and Jensen 2011). 

Another challenge is how to use a practice theory approach to inform policy. Practice theory 
provides a relevant critique, but is more vague on how to operationalise a practice theory-
informed policy. This is definitely a research area that should be further explored, although 
there have been attempts to provide policies based in practice theory (e.g. Shove et al. 2012; 
Shove 2014; Sahakian and Wilhite 2014; Cass and Faulconbridge 2016). Sahakian and 
Wilhite conclude that social practice theory is a promising theoretical framework that could 
benefit from becoming more ‘practicable’ (Sahakian and Wilhite 2014: 27). One suggestion 
those authors make is to “consider the reach and durability of existing practices and their 
elements […] then identify what changes might have the greatest effect over space and time.” 
(Sahakian and Wilhite 2014: 38). However, they also acknowledge that this might be difficult 
to do. Another issue that Sahakian and Wilhite stress is how to make sure that policy goals 
are actually achieved in relation to sustainable consumption. Assessing environmental 
impacts is complex, but must be taken into consideration. Cass and Faulconbridge (2016) 
suggest two insights that inhibit modal shifts in commuting practices. First, a modal shift 
towards low-carbon commuting practices “is dependent on access to, and active 
incorporation of, generic modal [elements], […] but also elements associated with specific 
commuting mode-activity” (Cass and Faulconbridge 2016: 10). Second, they stress the need 
for topological “enabling timescape matrixes” (ibid). In general, Cass and Faulconbridge 
argue that, from a practice perspective, it is “crucial that policies are configured to address 
all of the elements of a practice, and in particular the specifics of low carbon commuting 
mode-activity integrative practices, and timespace considerations concurrently” (ibid). 

Challenges encountered in this thesis work when engaging with practice theory were in line 
with those discussed above. Some examples are provided here to illustrate the challenges in 
more depth:  

In Paper I, the concept of ICT practices is proposed, but what does it mean? At the time, ICT 
practices were viewed as a way of ‘socialising’ the techno-centred discourse on smart 
sustainable cities, but the concept is problematic for several reasons. One is the delimitation, 
i.e. what makes a practice an ICT practice? Paper I argues that ICT practices can be viewed 
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as a continuum. In hindsight, adding the dimension or perspective that ICT practice can be 
viewed as a type of dispersed practice, in line with Christensen and Røpke (2010), would 
have further strengthened this argument and concept. In Paper III, there were difficulties in 
how to delimit the practice of cargo biking in terms of elements, how cargo biking as a 
practice is organised and coordinated, and how it fits in within the spatial and temporal 
constraints of residents as a consequence of their everyday lives. A cargo bike can be seen as 
a new element that is still not linked together with other elements of an everyday travel 
practice. It can also be viewed as a practice in its own right which contains elements, some 
old, and some new, that come into existence once people start ‘practising’ cargo biking. The 
perspective that is ultimately of most use for a policymaker is therefore difficult to decide. 

4. Methodology and methods 
Methodology can be seen as a general research strategy that outlines the way in which 
research is to be done, and consequently helps to identify useful methods in relation to 
research questions. In this thesis, the different papers address the issue of sustainable 
everyday life from different perspectives. Consequently, the methodological choices also 
differ. Broadly speaking, Papers I-VI can be divided into empirical and conceptual papers. 
Three are primarily empirical, and the remaining three are mainly conceptual. In the 
empirical papers, the prime method of information gathering is qualitative interviews. The 
conceptual papers also have specific approaches, which are discussed in more depth later in 
this chapter. Before that, choice of methods is discussed on a more general level by way of 
the concepts methodology and case. 

The studies on cargo bike-sharing (Paper III), business meetings (Paper IV) and carsharing 
(Paper VI) each examined in depth a specific activity in a local setting. Paper II, which used 
e-shopping as a main example, also addressed a specific real-world activity, albeit not in a 
particular local setting. From a methodological point of view, the studies can therefore all be 
seen as cases, chosen on the basis of their potential to say something about the developments 
that they represent. Flyvbjerg (2004) argues that studying a particular case is not only good 
for explorative purposes, but also for drawing conclusions that can be generalisable (and, 
depending on the sort of case chosen, fulfil different aims).The strategy applied to situate 
the specific cases into a larger context in this thesis was to link them to previous research on 
similar activities through literature studies, and to discuss and develop concepts and 
methods to expand the analysis of the societal activity in question on a more general level. 

The conceptual and methodological development in particular were motivated by an overall 
transdisciplinary research approach and the characteristics of the research questions 
examined in the papers. Research that deals with complex problems such as sustainability 
challenges often takes on a transdisciplinary approach (Stock and Burton 2011). Within this 
type of ‘issue-driven interdisciplinarity’ (Robinson 2008), which is common within 
sustainability science (including this thesis), there are several difficulties, or rather 
challenges, regarding e.g. problem framing, knowledge production and methodological 
development (Brandt et al. 2013). However, there is still much to gain from such an 
approach. It is also in this larger context of transdisciplinary sustainability research that the 
conceptual papers are situated. 
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Through these overall research strategies, this thesis came to be based on cases, on the one 
hand, and transdisciplinary development of concepts and methods, on the other. The three 
local cases (Papers III, IV and VI) were mainly studied qualitatively and through interviews, 
but with a few complementary methods. Therefore, the following section describes 
qualitative and complementary methods, with a main sub-section on interviews. This 
methods chapter ends with a section on approach to development of concepts and method. 

4.1. Qualitative and complementary methods 

4.1.1. Interviews 
Interviews are a common way of gathering information not only in research, but also in 
contemporary society at large (Gubrium and Holstein 2003). The following focuses on 
interviews as a research method. 

Interviews can vary from unstructured to highly structured, they can be surveys and 
analysed quantitatively or they can be qualitative. In this thesis, qualitative in-depth 
interviews were primarily performed. According to Charmaz and Belgrave (2012) “In-depth 
interviewing provides an open-ended, detailed exploration of an aspect of life in which the 
interviewee has substantial experience and, often, considerable insight.” (Charmaz and 
Belgrave 2012: 348). Kvale describes the qualitative interview as “a conversation between 
two people about a theme of mutual interest” (Kvale 1996: 125). 

The strategy for choosing appropriate informants is an important part of any interview 
method and participants are chosen depending on the aim of the study. In quantitative 
studies the aim is often to have a representative sample, whereas in qualitative studies the 
criteria revolve around for example “establishing common patterns or themes between 
particular types of respondents.” (Warren 2001: 85). This in turn means that “respondents 
may be chosen based on a priori research design, theoretical sampling, or “snowball” or 
convenience design, or particular respondents may be sought out as key informants” 
(Warren 2001: 87). In two of the papers, the informants were chosen in their capacity as 
‘experts’ on their own everyday life, as employees (Paper IV) or as residents (Paper III). In 
Paper III, the focus was on the residents who used the cargo bikes, but also on the residents 
in general and how they reacted to the cargo bike trail. In Paper VI, the project leader 
emerged quite early as a key informant with particular insights into the process which was 
the object of the study. As the object of the study was the process, it was decided to hold 
several interviews with the project leader over the course of one and a half years. 

The interviews were semi-structured, which involved using an interview guide with a series 
of open-ended questions on the topics of interest for the studies. The interviews were audio 
recorded and transcribed. The transcriptions were then analysed according to themes that 
emerged from the material. This method of analysis was informed by an ethnographic or 
grounded theory approach. 

4.1.2 Diary method 
As mentioned, diary methods were used in two papers (Papers III and IV). There were 
several reasons for this. One was that diary methods provide an opportunity to gather 
information about a random day in the lives of our informants, and therefore function as a 
way to triangulate data from interviews (Hammersley and Atkinson 2007). Another reason 
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was that the diaries provided an opening point for the interviews, as a way to start the 
conversation and engage in further discussion. Lastly, the diaries helped the informants 
reflect on their everyday practices related to travel (Papers III and IV) and meeting practices 
(Paper IV). The use of travel diaries originates in transportation research and the method is 
often used to gather and analyse quantitative data. The diaries used in Papers III and IV 
were not quantitative, but more in line with what Zimmerman and Wieder (1977) describe 
as the diary-interview method. Here, the diaries were viewed as a way to “provide access to 
naturally occurring sequences of activity which might otherwise be inaccessible to 
participant observation” (Bloor and Wood 2006: 51). The diary method eventually used in 
Papers III and IV were one-day diaries. The main reason for limiting the diary period was 
fear that the participants would decline to take part in the studies if the task involved more 
engagement on their part. This provided a limited amount of data, but the diary method still 
complemented the interviews by adding insights into travel and meeting practices which 
would have been difficult to obtain as a researcher. 

4.1.3 Document study 
Document study played an important role in the data gathering and analysis in Paper VI. 
This was a logical consequence of the research strategy to follow the actors, human and non-
human alike, through the process of car-sharing implementation in a municipality. 
Documents stand in a dual relation to fields of action, as a carrier of e.g. instructions and as 
an agent in their own right (Prior 2003a). Documents can thus be used as an ally to further 
a particular goal, or as an enemy to suppress or destroy (ibid.). Hammersley and Atkinson 
(2007) argue that documents should be viewed as social products and therefore must be 
examined as such, and not “treated as ‘transparent’ representations of ‘reality’. Furthermore, 
in a setting such as a municipal authority, which is a governing and administrative unit, 
official documents such as plans, reports and policies are the outcomes of situated socially 
organised activities. The analysis of documents should thus centre on how they function in 
their settings and explore what is referenced within the document, in order “to unravel what 
it is that people are doing with words rather than with what they are intending - or 
‘meaning’.” (Prior 2003b: 122). 

The documents located and analysed in Paper VI were primarily official documents that the 
main study participant, the project leader, had cited and pointed out as crucial. This was the 
starting point for research on other documents cited in the initial documents. This line of 
inquiry led to mapping of an ‘ecology of documents’ (or perhaps nodes in a network) that in 
one way or another strengthened the claims of each other or, in some cases, indicated a 
potential anti-program. The apparent non-existence of certain documentation (i.e. a 
complete and updated inventory of municipal cars) also indicated the importance of 
documentation in this particular setting. 

4.2 Approach to development of concepts 
As explained earlier, the conceptual papers were the outcomes of transdisciplinary research 
projects, and should be viewed in that light. An initial component of these studies was thus 
to find common grounds through e.g. literature reviews and common work in developing 
new concepts. 
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4.2.1. Literature reviews 
A literature review can be either a stand-alone article or form part of another work, such as 
a paper or thesis (Walliman 2006). In this latter use, literature reviews can thus be viewed 
as the starting point for Papers I, II and V. These studies were by necessity grounded in the 
existing body of literature since they are of a more conceptual nature, and the literature 
reviews were carried out using a semi-structured snowballing method, informed by our 
previous knowledge. However, the literature reviews in the papers had different purposes 
and answered different questions, and consequently led to different outcomes. 

In Paper I, the (lack of) findings on how citizens were described in the literature on smart 
sustainable cities led to a discussion and consequential development of a concept to balance 
the highly techno-centric discourse and to explore the ways in which ICT is integrated into 
everyday practices to different degrees. In Paper II, the literature review was performed to 
get an overview of existing knowledge on second-order effects in different disciplines, with 
the overarching aim of exploring how these effects could be considered in environmental 
assessments. In Paper V, the findings in the literature review showed that current 
categorisations were not useful when looking for impacts of sharing, and that there were 
very few environmental assessments of sharing activities. This led to the development of a 
policy framework for environmental potentials and risks of the sharing economy., which led 
to development of the framework for assessing the environmental impact of sharing 
activities outlined and discussed in that paper.  

The literature reviews in Papers I, II and V were thus used as a foundation for conceptual 
development. None of the papers should therefore be regarded as literature reviews in the 
more conventional sense. The role of the literature reviews rather referred to the context of 
the transdisciplinary research in which they were conducted. 

4.2.2. Development of concepts 
As stated, Papers I, II and V also have in common the fact that they are conceptual papers. 
This means that they contributed to knowledge production by developing concepts for 
improving understanding of co-evolving socio-technical challenges, as well as developing 
methodologies for exploring and assessing environmental impacts of such challenges. 

Paper I developed a conceptual model detailing how ICT is already an important part of 
people’s everyday life, but the importance of the ICT element can differ for carrying out 
different activities. This conceptual model was the outcome of a need to balance the highly 
techno-centric discourse which dominates in the smart cities literature. The way in which 
the model was developed can be defined as deductive (Höjer and Wangel 2015), as it 
stemmed from a need for a concept. 

Paper V adopted a similar approach. It set out to find ways in which the environmental 
impacts of sharing activities have been conceptualised and assessed. As the findings in the 
literature showed that categorisations did not say much about the impacts of sharing in 
general nor about environmental impacts specifically, it was decided to develop a framework 
supporting this. The framework itself was informed by our previous knowledge and by the 
idea that sharing activities could and should be categorised according to their risks and 
potentials for achieving certain targets, exemplified by energy consumption. As such, it also 
represented a type of methodological development. 
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Finally, Paper II can be said to form the basis for further methodological development on 
the understanding of second-order effects in different disciplines and their respective 
epistemological and ontological differences. The main outcome was to show how this 
knowledge can be used to improve existing assessment tools, and consequently contribute 
to more holistic and pro-active decision-making. 

To conclude, the variety of methodological choices and methods used in this thesis illustrates 
the complexity of the socio-material(technical) co-evolution in which everyday life is 
situated, and how differently the sustainability challenges in this co-evolution are addressed. 

5. Results 

5.1. How can ICT practices contribute to sustainable everyday practices? 
Promoting and facilitating sustainable everyday life can be done differently. Looking at these 
issues from a practice perspective, there are certain considerations that are worth noting. 
People engage in an array of practices in order to live their everyday life and these practices 
have different environmental impacts. It is desirable from a sustainability point of view that 
these environmental impacts are mitigated. However, practices are dynamic, and thus ever 
evolving, emerging and disappearing. In Paper I, the concept of ICT practices was used to 
highlight this dynamic quality, where ICT practices were defined as those where ICT is a 
crucial element for participation in a specific practice. ICT practices should thus be viewed 
on a continuum, rather than as a discrete categorisation. Even so, it is difficult to make such 
a delimitation, and it might even be meaningless considering the extent to which ICTs have 
been integrated into nearly all everyday practices. We therefore made an addendum, based 
in systems theory, which led to the following definition: ‘An ICT practice is a recurrent 
situated action where ICT is experienced as a meaningful material element for performing 
that action’. This concept can be of use as a way to counter the techno-biased discourse of 
smart sustainable cities (Paper I), but also, and more importantly, as a way to consider the 
materiality and implications for sustainability of this materiality. ICT devices need to be 
produced, and production demands energy and raw materials, both of which have negative 
environmental (and social) first-order impacts. The life cycle of ICT products tends to be 
relatively short, thus making end-of life an important sustainability issue. The use phase also 
demands energy and internet connectivity, and corresponding infrastructure that needs to 
be built, maintained and managed. There is thus a risk of the smart sustainable city ending 
up being nothing more than an unsustainable endeavour. Digitalisation has a quite tangible 
(material) component that needs to be properly managed. 

Another point that can be highlighted with the concept ICT practice is that by equating smart 
with ICT, as in ‘smart sustainable cities’, some sustainable but not necessarily “smart” 
practices are overlooked. Smartness as a concept is related to efficiency, a problematic 
concept in itself, which in turn can sometimes have unwanted effects, e.g. rebound effects. 
If the ultimate goal of the smart sustainable city is reduced resource consumption, then it 
can be problematic to invest in a system demanding energy and new(er) hardware that could 
have a lock-in effect. 

Nevertheless, ICT has a great advantage in that it is very versatile. For example, a 
smartphone is a single device that has a plethora of functions. The same can be said for the 
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laptop. Furthermore, as shown in Paper IV, (ICT)-mediated communication can be an 
essential part of the work meeting practices of employees. In particular, telephone meetings, 
with or without sharing of documents, was the prevailing meeting form at the time of the 
study. Video-mediated meetings, which were the original study of focus, were also used and 
during the study period a company-wide campaign was carried out in order to promote this 
form of meeting. Nevertheless, telephone meetings were the most common form of meeting, 
even compared with face-to-face meetings. This meeting practice had certain implications 
for the overall work practices, however. The view that ICT-mediated meetings were deficient 
as social events, as they do not provide an opportunity for informal small talk, resulted in a 
perceived lack of engagement by meeting participants. The employees shared stories of how 
co-workers or they themselves now participated in meetings while sitting at their desks, 
often while working on some unrelated task at the same time, thereby missing questions or 
hanging up mid-meeting. Interestingly, the environmental sustainability aspect of the new 
work meeting practices, which had led to an impressive reduction in work-related travel, was 
perceived as a ‘bonus’ and not the ultimate goal. The more important effect from the 
employees’ perspective was that new work meeting practices contributed to workplace 
efficiency and a better work-home life balance. 

The sustainability of ICT practices was also explored in Paper II, through the example of e-
shopping. E-shopping can have different types of second order effects, both negative and 
positive, from an environmental perspective, as shown in Paper II. Changed practices due to 
e-shopping are particularly interesting in this regard. E-shopping can potentially induce 
more shopping, which is negative from a sustainability perspective. It can also potentially 
lead to more transportation, which in turn can be negative depending on how the 
transportation is organised. It is therefore essential to address these issues early on in the 
development of ICT-based solutions or services and to take into account how these solutions 
are implemented and situated, in order to avoid negative second order effects. 

Overall, ICT has been fundamental for the development of the sharing economy and 
sharing activities described in Paper V. ICT has made sharing easier and scalable, and thus 
more attractive for a growing number of people. One could therefore, following the line of 
reasoning in Paper I, refer to these digitally enabled sharing activities as ICT practices. The 
popularity of certain digital platforms for e.g. short-term accommodation and ride 
sourcing has contributed to changes in transportation and tourist accommodation 
practices. The environmental impacts or benefits to which these changes could potentially 
lead have yet to be assessed. The conclusion in Paper V was that the literature on sharing 
does not capture or conceptualise the consequences of sharing from an environmental 
point of view. Therefore a framework for how this could be done was devised, as described 
below. 

5.2. How can sharing practices, ICT-based and other, contribute to sustainable 
everyday practices? 

Sharing could potentially play an important role in enabling a more sustainable everyday 
life. However, as Paper V shows, systematic assessment of sharing activities is a research 
area that needs to be further explored. Most of the literature on sharing economy and 
sharing activities has focused on definitions and prerequisites for sharing, rather than on 
the potential impacts. Therefore, in Paper V a policy framework was developed. The 
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framework consisted of six steps: i) Define direction, ii) Identify hotspots, iii) Identify 
relevant sharing activities, iv) Estimate magnitudes of potentials and risks, v) Highlight 
that potentials and risks are not mutually exclusive, vi) Add policy. The framework was 
exemplified by energy use. 

 The mapping of sharing activities according to the framework indicated that certain 
sharing activities such as short-term accommodation, e.g. Airbnb, have great potential for 
decreasing energy use due to intensified use of heated space. However, it also indicated 
that short-term accommodation carries a great risk of increasing energy use due to low 
accommodation costs enabling and inducing more travel, which requires more energy. 
Hence, the impact of sharing depends on what is shared, for what purposes and in what 
context. Our expectation is that this framework will be of use when identifying the 
potential risks and enabling fuller exploitation of the potential of sustainable sharing 
activities from a policy perspective. 

Sharing of vehicles can create more sustainable everyday practices in different ways. By 
sharing cargo bikes, as in Paper IV, residents gain access to a new low-carbon 
transportation mode, without having to cover the costs on an individual level. By sharing 
cargo bikes an increased demand for space is also mitigated, as there is no need for every 
single household that wishes to use a cargo bike to procure one. 

 A (future) lack of space for parking in the new premises was also what eventually initiated 
the carsharing project described in Paper VI. This paper traced the implementation of a car-
sharing service and related new work travel policy. By applying an ANT-inspired perspective, 
it showed that the carsharing program of action was successful in associating many actants 
in the obligatory point of passage. In this case, a move to new premises meant that parking 
for municipal staff would be considerably reduced. Therefore, an opportunity for 
implementing a car sharing service was presented, the obligatory point of passage. 
Carsharing was something that had been discussed from time to time but never initiated, 
one of the reasons being that there was no real need. However, carsharing as a means to 
encourage more sustainable transport practices had been highlighted in several municipal 
documents, such as the Energy and Climate Strategy and the Parking Strategy. In this case, 
the project leader also managed to associate the carsharing program of action with the 
environmental goals that were politically decided. This further strengthened the legitimacy 
of carsharing. The study also showed the difficulties of a program of action and the 
translations required in order for it to be successful. Carsharing can be understood and 
performed in many different ways; the type of system that the municipality finally decided 
to implement was a procured carsharing system from a private company. 

Papers III and VI also revealed one difficult aspect of substituting private forms of transport 
for shared; the issue of how many shared vehicles are needed to provide an attractive 
alternative. In the case of Paper VI, inventory of the existing vehicle fleet proved to be 
challenging, as there was no coherent documentation available. In the case of Paper III, the 
non-visibility of the cargo bikes during much of the trial may have contributed to fewer 
residents using the bikes or even being aware that they were still available. 

In cities, where lack of space is becoming an issue of urgency, sharing of e.g. vehicles and 
space is of further interest. Paper V indicated that there is potential to reduce energy 
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consumption by sharing space in more efficient and intensified ways. This is an area for 
further research and development of new ways of sharing private space, but especially other 
types of spaces such as offices. One potential effect of increased sharing of spaces could be 
that the need for everyday travel is altered and even reduced. There are thus systemic effects 
that need to be further explored and assessed. The housing association described in Paper 
III illustrates a way of sharing practices that is not uncommon in a Swedish context. The 
housing association shares not only the cargo bike pool, but also laundry rooms, a guest 
room that can be booked for visitors and a common ‘function room’. There is thus already a 
‘sharing culture’ that can be expanded to include other things. 

Finally, Paper V showed that not all types of practices are adaptable to sharing. The review 
of different sharing activities suggested that one such area where sharing could potentially 
make a great difference from an environmental and energy consumption perspective is food 
sharing. Food is one of the areas of household consumption that has a high environmental 
impact and therefore could benefit from measures that help reduce that impact. However, 
food sharing initiatives have not yet proven to be successful or able to persist over time. One 
major barrier has been issues of trust and shame, which leads to a reluctance to eat other 
people’s left-over food. However, there is some indication that food sharing on a larger scale, 
such as food banks, could have positive environmental impacts. This type of food sharing is 
also less prone to resistance, as it mainly involves food that has not been cooked into a meal. 

5.3. How can travel practices, ICT-based and other, contribute to sustainable 
everyday practices? 

Travel practices are an integral part of everyday life. The trips that people undertake during 
the day are the outcomes of other social practices, such as going to and from work or school, 
getting to different types of activities, shopping and meeting friends and relatives. The way 
in which these travel practices differ, i.e. the transport modes preferred and used, are linked 
to issues of access to public transport and the types of transport modes made accessible by 
urban planning and infrastructure. In order for everyday travel practices to become more 
sustainable, the share of so-called active modes, e.g. walking, bicycling and public transport, 
needs to increase and the share of car travel needs to decrease. In Papers III, IV and VI, 
everyday travel practices and how to make them more sustainable were explored and 
discussed from different perspectives. 

Applying a practice perspective helped to highlight how practices are interlocked and are 
both spatially and temporally structured. This was a key insight in Papers III and IV, but is 
also alluded to in Paper V. Paper III showed that, even though a majority of residents were 
very positive to the idea of having a cargo bike at their disposal, it was ultimately just a few 
who actually used them. This indicates that it is difficult to fit a new type of transportation 
mode into existing transportation and travel practices. The statements of the residents 
indicated that location of their home in close proximity of public transport and at cycling 
distance from the city centre and their explicit wish to lead a car-free life, and subsequent 
accommodation of that wish, were greater influences on their sustainable travel than access 
to cargo bikes. The people who ended up using the bikes more frequently were members of 
multi-person households and had children. Many were also regular bike riders. They were 
thus already leading car-free everyday lives, even though they had a driving licence and/or 
access to cars. Paper III also showed that access to cargo bikes was more than anything an 
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opportunity to explore another transportation mode, and this exploration led to new types 
of trips. These trips could therefore be said to be outside the ‘normal’ day-to-day trips that 
the residents would otherwise make. However, when asked more specifically, it turned out 
that some cargo bike trips actually substituted for trips by car, especially trips that included 
transportation of goods or small children. 

Furthermore, the practice theory-informed analysis in Paper III showed that cargo biking 
was a new kind of practice, but nonetheless a practice based firmly in existing and known 
practices. One example is the design of the booking system, where the residents decided to 
have the same type of (non-digital) booking system that was already used for the laundry 
rooms, the guest room and the common ‘function room’. This booking system was basically 
a paper calendar where the households signed up with a pencil. The option of implementing 
a digital system was considered, but eventually dismissed as it was deemed an unnecessary 
barrier to getting people to try the cargo bikes and it was felt that the existing booking system 
was working satisfactorily. Riding a cargo bike differs somewhat from riding a normal bike 
and took some time to get accustomed to in some cases. This could in itself possibly be a 
barrier for potential users. One of the informants stated that he found the electric cargo bike 
was ‘too fast’ for him. Nevertheless, as mentioned earlier, the majority of the users were 
already regular cyclists. Access to a cargo bike pool should therefore be viewed as a 
complementary transportation mode that can be added to a portfolio of low-carbon 
transportation modes, or as part of a wider package of mobility services. The importance of 
existing infrastructure should also be mentioned. The city district with the cargo bike pool 
trial is a very cycle-friendly part of Stockholm. This too is an indication of how practices are 
structured spatially and thus cannot be considered in isolation. 

Paper IV showed that, even though the actual work and meeting practices of the employees 
had indeed changed as a result of the new work travel and meeting policies, the ideas and 
how the employees thought and felt about work travel and meetings had not changed to the 
same extent. Ideas of what constituted a proper or ‘real’ meeting were still strongly 
connected to ideas of meeting face to face, while not being able to travel for certain types of 
meetings was perceived as decreased quality of working life in some cases. One recurring 
reflection among the employees was that the policies and reductions accomplished in work 
travel had reached a peak and there was simply no more scope for reducing travel. This was 
often mentioned when the employees gave examples of types of meetings that should be face 
to face. Interestingly, this reasoning among the employees overlapped with what the meeting 
policy stated on the matter. The meeting policy identified a number of meeting types that 
were better to have in person rather than mediated. This indicates that the design of work 
travel and meeting policies considerably affects the effects that these policies may come to 
have, which in turn points to the importance of designing policies that do not limit the 
potential. 

In Paper VI, the overall goal of the carsharing program of action was more sustainable work 
travel practices. However, the effects of the intentions were not apparent in this particular 
study. Nevertheless the study showed the complexity, difficulty and systemic inertia related 
to going from one practice to another. One illustrative example is the inventory process. The 
process of tracking down and accounting for all cars that the municipality owns or leases 
turned out to be more troublesome than the project leader had envisioned. The project 
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leader reflected that this is linked to poor administrative structures concerning municipal 
cars. Another example is what can be regarded as the obligatory point of passage – the 
(future) lack of parking spaces. The question of carsharing became actual in conjunction 
with the move to new premises with far fewer parking spaces for the officials, which sparked 
the process of carsharing. 

Access to a bike pool did not affect the everyday travel practices of the residents of the 
housing association to a great extent (Paper III). However, sharing cargo bikes could 
possibly lead to a ‘culture of sharing vehicles’ on a larger scale. Sharing vehicles could be a 
step towards multi-modal everyday travel practices, which in turn could increase 
sustainability in everyday travel. 

Other types of sharing activities have also strongly affected the everyday travel of people. 
Paper V indicated that ride sourcing apps, e.g. Uber, seemed to substitute low-carbon 
transport modes such as walking, public transport and cycling. The main reasons being 
availability, pricing and time saving. The mapping of sharing activities in Paper V indicated 
that, in order to realise the potential of these types of sharing activities to actually lead to a 
reduction in energy consumption, there is a need for policy to steer the sharing activities 
from risk towards potential. 

Bike-sharing schemes already facilitate multi-modal low-carbon everyday travel. The 
mapping exercise indicated that great potential for this type of vehicle sharing and low risks 
of increased energy consumption. The challenge for bike-sharing schemes lies mainly in 
attracting more users, so that the systems can grow and increase network effects. 

More importantly, the results strongly indicate that the context in which sharing and 
everyday travel are situated is significant. Access to ride sourcing in areas where public 
transport has low trip frequency provides users with cheap and fast transportation. Ride 
sourcing will also be more attractive in contexts where public transport is perceived as 
dangerous, as it then represents a safe alternative. This poses a particular challenge for 
public transport, especially in city areas that are perhaps more remote and sparsely 
populated. Ride sourcing is also more in line with on-demand services and as such has much 
more in common with transportation modes such as private car or taxi. However, it ‘wins’ 
over taxi as regards price. The main challenge for public transport is to match such a 
dynamic and flexible transportation alternative. 

For truly sustainable everyday travel practices to become more prevalent and the ‘new 
normal’, issues of urban planning also need to be taken into account. Travel in a city is the 
outcome of its residents’ social practices. Factors such as location of work, school, day-care 
etc. in relation to the home will largely determine the type and volume of travel demand on 
a day-to-day basis. 

6. Concluding discussion 
The previous chapter summarised the results of Papers I-VI in relation to the research 
questions by looking at how three types of practices, ICT practices, sharing practices and 
travel practices, could contribute to sustainable everyday life. 
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In this concluding chapter, the papers are discussed in relation to the aim of the thesis, i.e. 
the results are assessed in terms of how they could inform policies and measures for 
sustainability. More specifically, there is an in-depth discussion of the implications of having 
an everyday life perspective, what the applied theoretical perspectives encompasses and 
excludes, and finally, what the specific contexts of the studies (choice of field and 
respondents) imply. 

The everyday practices that people perform reveal how the integral elements of practices 
dynamically change and co-evolve with larger societal and technological developments into 
what, for lack of a better term, can be called the ‘new normal’. Practices do not evolve in a 
vacuum, but are shaped by, and shape, the socio-material context in which they are situated. 
This implies that the evolvement could be productive, or counter-productive, for sustainable 
development, which provides an opportunity for policies and measures for sustainability. 

Applying a practice perspective in this thesis work revealed that ICT is changing everyday 
life by introducing new elements that enable modified practices, such as sharing practices 
and travel practices. More importantly as regards the overall aim of this thesis, there are 
certain ways in which ICT changes everyday practices that could contribute to sustainability. 

Papers IV and VI showed how decision-makers in an organisational context can develop and 
implement policies to regulate work travel and meeting practices. These cases also helped to 
illustrate certain policy limitations. For example, the work context of employees, as members 
of geographically dispersed teams, can create tensions between notions of good and proper 
work practices and can have implications for how those notions are re-situated in new travel 
and meeting policies (Paper IV). As employees navigate and negotiate these notions, new 
work practices nevertheless creep into place, and inconspicuously become part of the 
‘normal’. A contrasting example is how decision-makers themselves need to navigate and 
negotiate processes of policy implementation. By firmly situating the decision to procure a 
carsharing service within the politically set targets to reduce transportation-induced GHG 
emissions in municipal operations, the decision-makers were able to introduce an 
innovation that could potentially be controversial (Paper VI). 

Both examples show how different elements of the targeted practices were altered 
simultaneously in order to achieve change. It was clear that the new modes of transportation 
were explicitly linked to environmental goals and sustainability (Paper VI). However, it was 
also evident that mediated communication forms were linked to notions of work efficiency, 
while potential sustainability gains were perceived as an added bonus (Paper IV). In the car-
sharing case (Paper VI), the new practices were also approached from a ‘know-how’ 
perspective, i.e. the elements of skills were addressed explicitly. In Paper IV, however, the 
new mediated meeting practices seemed to have emerged ‘spontaneously’, at least according 
to the employees. 

By applying an ANT-inspired framework, it was possible to map the way in which an 
innovation in policy made its way from idea on paper to actual carsharing cars in a garage 
north of Stockholm. If there had been room to supplement the ANT perspective in this study 
with a practice perspective, it would have been possible to illustrate how travel practices are 
part of other practices, including non-work related practices, which might have a bearing on 
the success of carsharing. A practice perspective could therefore have been a way to explore 
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the type of travel practices the officials had before the move, in order to adjust the travel 
policy accordingly. 

The more empirically based studies in this thesis are situated in what can be characterised 
as an overall urban context, i.e. the greater Stockholm area. A particularly explicit urban 
perspective is highlighted with regard to smart cities (Paper I). This has certain implications 
for generalisation of the results and application of knowledge gained. One example is how 
applicable the results and conclusions are in a more rural context. Certain conditions that 
can enable car-free everyday life in the city are not as common in more rural areas. This 
includes e.g. accessible public transport, proximity to services, workplaces and stores, or 
certain ICT-enabled services such as home delivery of groceries. This makes the norms 
related to access to private cars even stronger. In relation to sharing activities, it is often said 
that, in order for sharing to succeed and achieve network effects, a ‘critical mass’ of 
participants is required. However, there might be other types of conditions that enable 
sharing activities to prosper in more rural areas, e.g. existing social structures of community 
which, together with ICT, could enable more sustainable practices. There is thus a need for 
more research to explore what sustainable everyday life in the countryside could entail. 

Choice of field also influences the choice of study participants and, consequently, the type of 
knowledge produced in other ways. The fields studied in this thesis were homes (Paper III) 
and workplaces (Papers IV and VI). However, the two work fields differed, one being an 
international company and the other a municipal authority. One implication is that the 
conditions for possible types of change in practices depend on the particular context in which 
the practitioners are situated. 

Choice of study participants also has implications for the type of knowledge produced and 
provides an understanding of the possibilities and limitations of the agency of different 
actors. A resident (Paper III) will have a certain influence over their practices that differs 
from how an employee (Paper IV) can influence theirs. A project leader in charge of 
implementing new policies and work travel practices (Paper VI) will provide yet another 
perspective. Interviewing different people in their respective roles, e.g. as a resident, an 
employee or a policymaker, provided insights into how practices can/cannot be enabled and 
can/cannot recruit new practitioners. Paper III, where residents were interviewed, provided 
knowledge on factors influencing the travel practices of a particular person. It could be 
argued that a resident has more agency over their travel practices than an employee at a 
workplace with enforced work travel policies. However, since travel practices are interlinked 
with other practices, there is a possibility for positive or negative spill-over effects. 

The main focus of this thesis was on practices situated in the context of everyday life. This 
perspective is important from a sustainability perspective, since everyday practices 
contribute a large proportion of environmental impacts. Hence, how everyday practices are 
structured, and how they could potentially be re-structured, is of great importance for 
sustainable development. However, focusing on everyday life can obscure other types of 
practices that also have great implications for sustainability. One example of a practice in 
which people engage regularly, but not on a day-to-day basis, is air travel. Air travel is a 
common way to travel not only in relation to work, but also for vacation and leisure. Most 
people who might never fly in relation to their work may very well do so for holidays. From 
a Swedish perspective, the growth of e.g. low-cost airlines has made certain practices, such 
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as weekend trips abroad or having a holiday home abroad, more common and thus emerging 
as an expected part of what a holiday could and should entail. Here too, there is an emerging 
co-evolution with certain sharing activities, such as short-term rentals of private homes (e.g. 
Airbnb), which further enables the proliferation of high-carbon practices through cheap, 
available air travel and low accommodation costs. There is a possibility of these types of 
unsustainable practices being overlooked, not only in a research focusing on everyday 
practices, but also by people who otherwise engage in sustainable practices in their everyday 
life.  

There is therefore a need for a holistic view that includes all practices in which people 
engage, in order to contribute to sustainability. This primarily concerns changing the socio-
material context in which the practices are situated. Here policy work linked to the overall 
environmental strategic work is of importance. If the goal is for a large proportion of the 
population to change to low-carbon travel practices in their everyday life, then suggested 
sustainable modes and alternatives have to be perceived as realistic options, and fit into the 
overall bundles and complexes of everyday practices. The case of the cargo bikes (Paper III) 
shows that having access to cargo bikes does not automatically lead to people engaging in 
the practice of cargo biking. There is thus a need to view practices in their temporal and 
spatial context. This means taking into account how cities are planned and built, and how 
transportation systems are planned. It also means taking into account norms regarding 
working hours and school schedules, and other temporal structures in which travel practices 
are situated. 

These issues are also addressed elsewhere in the thesis, but from different perspectives 
(Papers I, II, and V). These studies showed how people and their existing and emerging 
practices with an ICT element are often overlooked in the smart cities discourse (Paper I). 
Thus it is critical to find ways to assess second-order effects, including changed practices, of 
emerging ICT products and services (Paper II). ICT practices (both intended and 
unintended) could therefore be viewed as one of many second-order effects that need to be 
considered when planning a smart sustainable city. Yet another approach is to handle and 
address the unwanted sustainability effects that result from new emerging sharing practices 
(Paper V). ICT is an enabler, but it is imperative to ensure that ICT enables sustainable 
everyday life and, by extension, sustainable development. One way of ensuring this in policy 
could be to apply a practice perspective when exploring the complexities and far-reaching 
possible effects that measures could have. 

To conclude, the main emphasis in this thesis is on everyday practices and this perspective 
is important, since everyday practices reveal how the integral elements of practices 
dynamically change and co-evolve with larger societal and technological developments into 
what can be called the ‘new normal’. This ‘new normal’ continuously contributes to 
unsustainable development, so the primary challenge is to change this negative 
development. By applying a practice perspective, this thesis was able to provide insights into 
how such changes could come about. One main insight is the need for an overall, holistic 
view, which the practice perspective offers. Applying a practice perspective showed that ICT 
is changing everyday life by offering new ways to do things, such as sharing practices and 
travel practices. These practices should be understood in their context. Importantly for the 
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overall aim of this thesis, the work revealed there are certain aspects of how ICT changes 
everyday practices that could contribute to sustainable development. 

Issues of how people are recruited to, and engage in, new practices were not explored in this 
thesis to any great degree. A practice perspective could be helpful in exploring these issues, 
but the analysis would benefit from methodology based in the theories of communities of 
practice and learning to a larger extent. Studying how practitioners are recruited to new 
practices could deepen knowledge on how practices evolve and go from niche to mainstream. 
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