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Abstract
Problem. To reach international greenhouse gas (GHG) emission targets, the carbon
intensity of urban resource and energy consumption must be reduced. Technological
innovation alone is not sufficient: The practices that constitute urban household demand
for mobility and energy must change. This is no trivial task: Such practices are embedded
in complex dynamics and entangled with notions of good and desirable lives and, as
such, with normative considerations. Therefore, on the one hand, research is needed on
how change in urban consumption practices is entangled with dynamics that concern
different domains and play out at different scales. On the other hand, research is needed
on how knowledge production that is concerned with such change is shaped by normative
considerations.
Aim. This thesis aims to address the challenges that must be tackled when studying
change in carbon-intensive urban consumption practices. It aims to disentangle the
dynamics that give rise to and characterise such change, and to shed light on how
normative considerations enter and shape knowledge production that is concerned with
such change.
Approach. This thesis is based on an exploratory approach. It takes as starting points
approaches and theories that have been found promising to address the problems at
hand, and refines them through empirical and literature-based investigations.
Insights. Firstly, this thesis identified open questions regarding promising approaches
to study change in carbon-intensive urban consumption practices. It shed light on the
state of the art of practice theoretic research on consumption; and it and summarised the
insights gained and the questions left open by studies that enquired into the drivers and
dynamics of urban energy consumption. Secondly, at the example of urban commuting,
it addressed open questions regarding practice theoretic approaches to consumption. It
provided explanations for the complex patterns that can be observed in modal shifts
and gave first answers to the question of how meaning becomes ascribed to commuting.
The thesis refined practice theoretic approaches so that they better account for the
differentiated embeddedness of practitioners in structural dynamics and for habitual and
for the interplay between intentional modes of acting. Thirdly, at the example of urban
energy consumption, this thesis tested assumptions that underpin studies that analyse
consumption patterns as emerging properties of cities. It revealed the importance of local
level and context specific dynamics. Fourthly, the thesis identified processes through
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which normative considerations enter knowledge production concerned with change
in carbon-intensive urban consumption practices, and sketched ideal-typical positions
that reveal the different kinds of disagreements that can persist in such knowledge
production processes. Lastly, this thesis revealed the dynamics of hegemonisation that
characterise such knowledge production, and the challenges they present for knowledge
production that aims to critically analyse processes of discursive closure and to open up
new perspectives for change in carbon-intensive urban consumption practices. Overall,
the thesis contributed to a more fine-grained understanding of the challenges that must
be tackled when studying change in carbon-intensive urban consumption practices, and
enhanced approaches for addressing them.

Keywords: Urban sustainability, urban mobility, commuting, urban energy consumption,
practice theories, mobilities turn, new science of cities, sustainability science, science and
technology studies, post-normal science
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Résumé
Problème. Pour atteindre les objectifs internationaux de réduction des émissions de
gaz à effet de serre, l’intensité carbone de la consommation énergétique et matérielle des
villes doit être réduite. Miser sur l’innovation technologique ne suffit pas : il faut des
changements radicaux dans les pratiques constituant la demande de mobilité et d’énergie
des ménages urbains. Or, de telles pratiques sont encastrées dans des dynamiques
complexes et soulèvent des questions fondamentalement normatives relatives à comment,
en tant que société, nous pouvons et voulons mener nos vies. Par conséquent, il s’agit tout
d’abord d’acquérir une meilleure compréhension de la manière dont les changements dans
de telles pratiques de consommation sont liés à des dynamiques qui concernent différents
domaines et qui se jouent à différentes échelles. Ensuite, il est nécessaire d’acquérir
une meilleure compréhension de la façon dont les projets de recherche traitant de tels
changements sont façonnés par des considérations normatives.
Objectifs. Cette thèse a pour but d’aborder les enjeux propres aux études portant
sur les changements dans les pratiques de consommation à haute intensité carbone.
Premièrement, elle vise à démêler les dynamiques qui façonnent et caractérisent les
changements dans les pratiques de consommation. Deuxièmement, elle vise à éclairer
comment des projets de recherche qui traitent de tels changements sont entremêlés avec
et façonnés par des considérations normatives.
Approche. Cette thèse suit une approche exploratoire. Elle prend comme point de
départ des approches et théories qui ont prouvé leur utilité pour étudier les problèmes
de recherche qu’elles abordent, et contribue à les améliorer sur la base d’investigations
empiriques et théoriques.
Résultats. Premièrement, cette thèse a mis en lumière des questions ouvertes concernant
des approches réputées utiles pour tenir compte des dynamiques complexes caractérisant
les changements dans les pratiques de consommation. Elle a notamment révélé dans quels
champs de recherche les théories de la pratique ont été mises en application, et résumé les
résultats obtenus et questions soulevées par des études qui analysaient la consommation
énergétique des villes. Deuxièmement, à l’exemple de la mobilité pendulaire urbaine, cette
thèse a abordé des questions ouvertes concernant les théories de la pratique. Elle a éclairé
les raisons qui peuvent expliquer des différences dans les parcours de changement modal
et a donné de premières réponses à la question de savoir comment les pendulaires donnent
un sens à leurs pratiques. La thèse a proposé une opérationnalisation des théories de la
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Résumé

pratique qui permet de mieux tenir compte des différences structurelles entre personnes,
et entre des modes d’action intentionnels et habituels. Troisièmement, cette thèse a mis
à l’épreuve les hypothèses qui sous-tendent des études analysant des tendances dans la
consommation d’énergie urbaine comme une caractéristique émergente des villes. Elle a
notamment mis en lumière l’importance des dynamiques locales. Quatrièmement, cette
thèse a identifié les processus par lesquels des considérations normatives ont un impact sur
les projets de recherche qui traitent de changements dans les pratiques de consommation.
Elle a esquissé des positions idéal-typiques qui pointent vers les différents types de
désaccords qui peuvent survenir dans de tels projets de recherche. Cinquièmement, cette
thèse a révélé les dynamiques hégémoniques qui caractérisent de tels projets de recherche,
et pointé vers les problèmes que cela présente pour des projets de recherche qui visent
à faire une critique des processus de fermeture discursive et à ouvrir des nouvelles
perspectives pour les changements dans les pratiques de consommation. Pris dans leur
globalité, de un, les résultats de cette thèse contribuent à une meilleure compréhension des
enjeux qu’il est nécessaire d’aborder lorsqu’on étudie les changements dans les pratiques
de consommation urbaines à haute intensité carbone. De deux, ils ont permis d’améliorer
les approches disponibles pour aborder ces enjeux.
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Zusammenfassung
Problemstellung. Sollen internationale Treibhausgasemissionsreduktionsziele erreicht
werden, bedarf es einer drastischen Verringerung städtischer Emissionen. Dies erfordert
tiefgreifende Veränderungen in den Konsumpraktiken, die der städtischen Nachfrage nach
Mobilität und Haushaltsenergie zugrundeliegen. Diese Konsumpraktiken sind jedoch in
komplexe Dynamiken eingebettet. Zudem werfen Veränderungen in diesen Praktiken
die inherent normative Frage auf, wie wir als Gesellschaft leben können und wollen.
Daher braucht es einerseits ein besseres Verständnis davon, wie Veränderungsprozesse in
städtischen Konsumpraktiken mit Dynamiken vernküpft sind, die verschiedene Bereiche
betreffen und sich auf unterschiedlichen Ebenen abspielen. Andererseits braucht es ein
besseres Verständnis davon, wie normative Fragen in Forschung, die sich mit solchen
Veränderungsprozessen befasst, Eingang finden und diese prägen.
Zielsetzung. Diese Dissertation verfolgt das Ziel, zu einem besseren Verständnis der
Herausforderungen beizutragen, die sich für Forschung stellen, die sich mit Veränderungs-
prozessen in CO2-intensiven städtischen Konsumpraktiken befasst. Sie will zu einem
besseren Verständnis der Dynamiken beitragen, die solche Prozesse auslösen und charak-
terisieren, und beleuchten, wie normative Fragestellungen Eingang in Forschung finden,
die sich mit solchen Prozessen befasst, und wie sie diese prägen.
Ansatz. Diese Dissertation folgt einem explorativen Ansatz. Sie nimmt Theorien und
Ansätze als Ausgangspunkt, die als vielversprechend für die Erforschung der genannten
Problemstellungen befunden wurden, und verfeinert sie auf der Grundlage von empirischen
und theoretischen Untersuchungen.
Ergebnisse. Diese Dissertation beginnt mit der Identifikation offener Fragen bezüglich
von Ansätzen, die vielversprechend für die Untersuchung der Dynamik von Verände-
rungsprozessen in CO2-intensiven städtischen Konsumpraktiken sind. Sie zeigt auf, in
welchen Forschungsbereichen Praxistheorien Anwendung finden und fasst die Resultate
von Studien zusammen, die sich mit den Treibern und Dynamiken des städtischen Ener-
giekonsums befassen. Auf dieser Grundlage, und am Beispiel der Pendlermobilität, nimmt
sich die Dissertation offener Fragen bezüglich praxistheoretischer Ansätze zur Analyse
von Konsumpraktiken an. Sie zeigt Erklärungsansätze für Unterschiede in Modal Shifts
auf, und findet erste Antworten auf die Frage, wie Pendler*innen ihren Pendlerpraktiken
Bedeutung zuschreiben. Die Dissertation schlägt Operationalisierungen von Praxistheori-
en vor, die Ungleichheiten bezüglich der strukturellen Eingebettetheit von Pendler*innen
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Zusammenfassung

Rechnung tragen und sowohl intentionelle wie auch routinisierte Handlungsmodi beachten.
Des Weiteren testet die Dissertation die Hypothesen, die Studien zugrundeliegen, die
Muster im städtischen Energiekonsum als emergente Eigenschaft von Städten untersuchen
und stellt fest, dass lokale und kontextspezifische Dynamiken beachtet werden müssen um
solche Muster zu verstehen. Die Dissertation fährt mit einer Untersuchung der Prozesse
fort, durch die normative Fragen in Forschung, die sich mit Veränderungsprozessen in
Konsumpraktiken befasst, Eingang finden. Sie skizziert idealtypische Positionen, die in
Bezug auf diese Fragen eingenommen werden können, und zeigt dabei auf, dass solche
Forschung von Widersprüchen geprägt sein kann, die sich auf unterschiedlichen Ebenen
abspielen. Die Dissertation schliesst mit einer Untersuchung der Dynamiken, in die solche
Forschung eingebettet ist, und zeigt auf, dass diese oft hegemonistischen Tendenzen
folgen. Die Dissertation diskutiert die Herausforderungen, die sich daraus für Forschung
ergeben, die diskursive Schliessungsprozesse kritisch hinterfragen und neue Perspektiven
für Veränderungen in CO2-intensiven Konsumpraktiken öffnen will. Insgesamt trägt diese
Dissertation somit zu einem besseren Verständnis der Herausforderungen bei, die sich für
Forschung stellen, die sich mit CO2-intensiven städtischen Konsumpraktiken befasst, und
sie verbessert bestehende Ansätze, so dass sie diesen Herausforderungen besser Rechnung
tragen.
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1 Introduction

This chapter introduces the socio-political issues and the research agendas that moti-
vated this thesis. Section 1.1 makes the argument that to meet global greenhouse gas
(GHG) emission reduction targets, transformational change in carbon-intensive urban
consumption practices is a conditio sine qua non. Section 1.2 discusses the challenges
that such change presents, and closes by outlining the kind of knowledge that is needed
to address these challenges. On these grounds, Section 1.3 identifies research needs that
have to be addressed. This chapter closes by outlining the structure of the thesis (Section
1.4).

1.1 Entry points for limiting global warming

Global warming beyond 2◦C presents substantial risks to humankind. It entails rising
sea levels that threaten human settlements and industrial installations. Furthermore, it
is likely to fundamentally alter regional climates, leading to increased desertification and
more frequent inundations (Hoegh-Guldberg et al., 2018; Rockström et al., 2009a,b). Such
developments are likely to result in increased precariousness and (extreme) poverty, thus
counteracting progress toward human development goals (Roy et al., 2018). The large
majority of governments have judged these risks and potential impacts on humankind
unacceptable. 189 nations have ratified the Paris Agreement, which contains the following
commitment:

“This Agreement [. . . ] aims to strengthen the global response to the threat of
climate change by [. . . ] [h]olding the increase in the global average tempera-
ture to well below 2◦C above pre-industrial levels and pursuing efforts to limit
the temperature increase to 1.5◦C above pre-industrial levels, recognizing
that this would significantly reduce the risks and impacts of climate change.”
— Paris Agreement, Art. 2 (UNFCCC, 2015)
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Chapter 1. Introduction

Reaching the targets laid out in the Paris Agreement requires a substantial reduction
of anthropogenic GHG emissions. The necessary annual cuts in GHG emissions range
between 2.7% and 7.6% (UNEP, 2019). Cities have a key role to play in these efforts.
Whereas cities house approximately half of the global population (UN DESA, 2014), they
are responsible for 2/3 to 3/4 of global GHG emissions, depending on the accounting method
(Seto et al., 2014). Unsurprisingly, cities occupy a centre place in policy documents
that outline strategies or visions for reducing GHG emissions. Cities are in the focus
not only because of their contribution to current emissions, but also because they have
wide-ranging agency that can complement the one of national governments in efforts to
reduce emissions. The 5th assessment report of the Intergovernmental Panel on Climate
Change (IPCC) dedicates an entire chapter to cities and human settlements (Seto et al.,
2014). The Emissions Gap Report 2019 identifies urbanisation as one of the six entry
points for the achieving the transformational change that is needed to reach the emission
reduction targets laid out in the Paris Agreement (UNEP, 2019). Similarly, the European
Union (EU) Environment Action Programme to 2020 lists sustainable cities as one of nine
priority objectives (European Commission, 2013). And of the 17 Sustainable Development
Goals (SDGs), the 11th is specifically concerned with making cities sustainable.

Efforts to curb urban GHG emissions must focus on the consumption practices of
city dwellers (Grubler et al., 2018; Wiedenhofer et al., 2013, 2018). Though urban
households use less direct energy per capita than rural households, their lifestyles result
in consumption patterns that lead to overall higher energy requirements (Wiedenhofer
et al., 2013). The upstream emissions of urban households are of the same order of
magnitude as territorial urban GHG emissions (Pichler et al., 2017b). If upstream
emissions are taken into consideration in calculations, the lifestyles of city dwellers
account for 80% of global GHG emissions (Hoornweg et al., 2011). It is mainly the
lifestyles and consumption practices of well-situated households in cities of the global West
that contribute to this high share of global GHG emissions (Dodman, 2011; Hoornweg
et al., 2011; Pichler et al., 2017a; Wiedmann et al., 2020).

In particular consumption practices related to domains such as mobility and household
energy use present great mitigation potentials (Seto et al., 2014). Mobility accounts for
1/4 of the domestic GHG emissions of the EU (EEA, 2019b), and for 1/3 of the Swiss ones
(BAFU, 2017). Individual car travel plays a key role in the carbon impact of mobility.
In Switzerland, it accounts for 3/4 of the GHG emissions from transportation (BfS, 2019).
In the EU, cars, vans, trucks and busses together account for 70% of the GHG emissions
from transportation (EEA, 2019b). Household energy use and mobility account not only
for a large share of GHG emissions. In addition, the trends that can be observed in these
sectors are opposite to what is needed to reach the Paris Agreement targets. In the EU,
since 2014, decreases in energy consumption have been reversed, notably as a result of
increasing energy use by households (EEA, 2019a). And mobility is the only sector of the
EU economy in which GHG emissions have increased since 1990. These trends mirror
tendencies in policy development. Whereas in the European electricity sector, great
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progress has been made regarding the development of concrete national policies aimed
at increasing the share of renewable energy sources, in the sectors related to buildings
(heating & cooling) and mobility, comprehensive policies are still scant (EEA, 2019b).
Therefore, if the Paris Agreement targets are to be met, strategies must be developed that
can break these trends and induce drastic reductions in the GHG emissions originating
from the urban household demand for energy and mobility (EEA, 2019a,b).

This kind of drastic reduction of GHG emissions cannot be reached with technological
innovation and supply-side optimisation alone (Creutzig et al., 2016, 2018; EEA, 2019b;
O’Neill et al., 2018; Wiedenhofer et al., 2018; Wiedmann et al., 2020). If global GHG
emission reduction targets are to be met, in Europe, five- or ten-fold improvements
in environmental efficiency are necessary. Enhancing the technological efficiency and
minimising losses or even partially redesigning the provisioning systems through which
household mobility and energy needs are met cannot produce this kind of improvement
(EEA, 2019b). The main explanatory variables of transport-related urban GHG emissions
refer to how mobility is performed, and not to the efficiency of the technology used to
perform it (Creutzig et al., 2016). And the least efficient part of energy consumption
is how the energy is used with regard to what it allows users to achieve, and not how
energy is produced, dispatched and transformed into a usable form (Grubler et al.,
2018). Furthermore, increases in consumption have by far overcompensated gains in
technological efficiency (Wiedmann et al., 2020). Therefore, transformational change in
the household demand for mobility and energy is a conditio sine qua non for achieving
the necessary reductions in GHG emissions (Creutzig et al., 2016, 2018; Ivanova et al.,
2020; Seto et al., 2014; Wiedmann et al., 2020).

1.2 The challenges that change in carbon-intensive urban
consumption practices presents for research

Achieving such transformational change in urban household demand for mobility and
energy is no trivial task. Firstly, because the practices that constitute this demand are
embedded in complex and interrelated structures and dynamics. For instance, demand
for mobility is contingent on people’s “socio-cultural, material and structural conditions,
including class, gender, professional status and access to infrastructure” (Heisserer and
Rau, 2017, p. 5). Urban form, and the spatial distribution of housing, economic centres
and services, can lock households into car-dependent lifestyles (Creutzig et al., 2016;
Lucas et al., 2011; Wiedenhofer et al., 2013). Everyday mobility is shaped by the
sequencing and spatial distribution of activities throughout the day. This ties it to
conventions regarding time use and everyday life, which, in turn, are embedded in social
and institutional arrangements that shape the organisation of work, family life and leisure
time (Watson, 2012; Wiedenhofer et al., 2018). Hypermobility is increasingly becoming
a necessary condition for accessing the labour market and, thus, tied to households’ need
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for economic subsistence (Bauman, 2007).

Similarly, energy-intensive household practices such as those related to heating, cooling,
doing laundry and hygiene are shaped by cultural norms and conventions regarding
comfort and a good life and ideals of affluent lifestyles (Sahakian and Steinberger,
2011; Shove, 2003). Heating and cooling practices have furthermore been found to
largely depend on building structure (Sahakian and Steinberger, 2011). And variations in
household energy consumption patterns across cities have been associated with differences
in urban form, density, and average income (Facchini et al., 2017; Kennedy et al., 2015).

Furthermore, in wealthy modern capitalist economies, consumption has become one
of the main processes of structuring society. Consumption serves not the purpose of
satisfying one’s needs, but of improving or maintaining one’s social position and access to
the privileges associated with it (Bauman, 2007; O’Neill, 2008; Wiedmann et al., 2020).
These processes also pervade energy use and mobility. Heating and cooling practices both
reflect and project households’ social position (Sahakian and Steinberger, 2011). Similarly,
different ways of being mobile are shaped by and represent one’s social position and
are, thus, intertwined with one’s possibilities for taking control over one’s life (Cresswell,
2010; Skeggs, 2004).

Secondly, achieving transformational change in urban household demand for mobility and
energy is no trivial task because this demand emerges from activities that are associated
with a good and desirable life. Presently, high life expectancy, a good life and human
well-being are strongly associated with high GHG emissions (Hayward, 2007; O’Neill
et al., 2018; Steinberger et al., 2020). The association of well-being and a good life
with carbon-intensive lifestyles is particularly pronounced in the global West (Lamb
et al., 2014). To achieve the necessary reductions in GHG emissions without jeopardising
people’s access to well-being and a good and desirable life, this association must be
undone (Hayward, 2007; O’Neill et al., 2018; Steinberger et al., 2020). This requires a
shift in the focus of enquiry: Rather than asking how the activities that constitute urban
household demand for mobility and energy can be rendered less carbon-intensive, the
structures and dynamics that tie access to a good life and well-being to carbon-intensive
activities must be addressed (Dietz and Jorgenson, 2014; Hayward, 2007; Hoornweg
et al., 2011; O’Neill et al., 2018; Steinberger et al., 2020; Wiedenhofer et al., 2013, 2018;
Wiedmann et al., 2020).

These reflections point to two core challenges that must be addressed to achieve the
kind of transformational change in carbon-intensive urban consumption practices that
is necessary to reach the Paris Agreement targets. Firstly, a good understanding is
needed of the structures and dynamics in which the practices that constitute the urban
household demand for mobility and energy are embedded, and of how these structures
and dynamics give rise to the dynamics through which such practices are reproduced
and change. In this regard, the different spatial and temporal scales at which these
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dynamics play out must be accounted for (Kates et al., 2001; Watson, 2012). Furthermore,
sensitivity is needed for how dynamics that play out in the material infrastructure of
society (infrastructure, technology, spatial arrangement of cities, etc.) are entangled with
dynamics that characterise social life (Farrell, 2011). The entanglement of such different
structures and dynamics in consumption practices furthermore means that changes
in one aspect of a specific consumption practice can result in changes in many other
domains, including institutions, lifestyles and discourses (Creutzig et al., 2016; Sahakian
and Wilhite, 2014). This entanglement has also shown to result in path dependence.
Specific ways of consuming are reproduced by internally coherent configurations of
infrastructures, social and institutional norms and arrangements, and technological
configurations (Sahakian and Wilhite, 2014; Shove, 2003; Watson, 2012). When studying
change in carbon-intensive urban consumption practices, these different and complex
dynamics and patterns must be accounted for.

Secondly, as a result of its entanglement with notions of good and desirable lives, change in
carbon-intensive urban consumption practices such as those related to mobility and energy
use raises the fundamentally normative questions of how, as a society, we can and should
live, and of how humankind should interact with its biophysical environment (Creutzig
et al., 2016; Grunwald, 2004, 2012; Hirsch Hadorn et al., 2006; Martens, 2006; Robinson,
2004). Knowledge production that is concerned with such change can shape political and
social conversations on possible low-carbon futures (Evans et al., 2017; Lövbrand et al.,
2015; Robinson, 2004). And depending on the normative premises and social imaginaries
that underpin such knowledge production, the produced knowledge can either open up
perspectives for the kind of transformational change that challenges current ways of
consuming, or contribute to pushing new technologies into existing consumption practices,
without, however, challenging these practices per se (Evans et al., 2017; Dobroć et al.,
2018; Hack, 1994; Kastenhofer et al., 2019; Robinson, 2004; Shove, 2010). Therefore, when
conducting research that is concerned with change in carbon-intensive urban consumption
practices, the questions of “how problem definitions and agendas circulate within and
between academic disciplines and non-academic discourses” (Shove, 2010, p. 1281), and
of which discourses, theories and approaches (have) become embedded in or are excluded
from research and policy, are highly relevant (Evans et al., 2017; Dobroć et al., 2018;
Kauffman, 2009; Shove, 2010). Concomitantly, when studying change in carbon-intensive
urban consumption practices, sensitivity is needed for the normative considerations that
underpin and are (re)produced by such knowledge production.

1.3 Outset: The research needs that motivate this thesis

From the challenges identified in the previous section emerge two promising research
foci. On the one hand, research is needed that contributes to disentangling the complex
dynamics in which change in carbon-intensive urban consumption practices is embedded.
This requires a shift in the analytical focus. Currently, the chief of research that is
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concerned with the carbon intensity of consumption practices excludes questions that
concern the dynamics in which these practices are embedded. Research is centred
around the question of how more efficient technologies can be introduced into existing
consumption practices (Creutzig et al., 2016, 2018; Dietz and Jorgenson, 2014; Fazey et al.,
2018; Grubler et al., 2018; Sahakian and Steinberger, 2011; Shove, 2010). The analytical
focus lies on the individual consumer and the technologies they use to accomplish
their consumption practices. Such research does not account for how consumption
practices such as those related to mobility and household energy use are embedded in
routines, infrastructural and technological arrangements, institutional configurations,
the organisation of everyday life, social norms and conventions (Creutzig et al., 2016;
Sahakian and Wilhite, 2014; Shove, 2010; Shove et al., 2012; Watson, 2012).

Therefore, firstly, there is a need for an increased analytical focus on how consumption
practices are entangled with institutions, infrastructures, social norms and technological
arrangements (Creutzig et al., 2016; Ivanova et al., 2020; Wiedenhofer et al., 2013, 2018).
Aspects as different as urban form, infrastructure development, urban living, the meaning
of time and the pulse of society, and the routines that constitute everyday life must be
integrated into the analytical lens (Shove, 2010), and their interrelations across different
spatial and temporal scales must be accounted for (Kates et al., 2001). Research is needed
that explores how the dynamics that result from this entanglement manifest in particular
practices and places (Kates et al., 2001), which configurations allow for low-carbon
lifestyles to spread, and which configurations (re)produce the current carbon-intensive
ones (Wiedmann et al., 2020). Exploring such issues requires tapping into the vast field
of approaches from the social sciences and humanities concerned with social change
(Creutzig et al., 2016; Fazey et al., 2018; Shove, 2010).

On the other hand, research is needed that critically analyses the normative considerations
and imaginaries that guide knowledge production that is concerned with change in carbon-
intensive urban consumption practices. There is an increasingly large agreement that such
knowledge production has to engage with the normative considerations inherent to its
research object (Creutzig et al., 2016; Grunwald, 2004, 2012; Hirsch Hadorn et al., 2006;
Martens, 2006; Robinson, 2004). This acknowledgement has motivated the considerable
efforts that have been made to develop approaches through which scientific knowledge
production and democratic deliberation of different normative positions can be integrated
(Bäckstrand, 2003; Fazey et al., 2018; Hirsch Hadorn et al., 2006; Kates et al., 2001;
Schneidewind, 2015). However, the questions of which normative positions enter into such
knowledge production, how these different normative positions come into being in the
first place, and how they shape the knowledge production process and its outcomes still
remain open (Horcea-Milcu et al., 2019; Jasanoff, 2015; Lövbrand et al., 2015; van der
Hel, 2018).

Therefore, secondly, research is needed that focusses on the explicit content of the
normative considerations that enter knowledge production, and on the implications that
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these normative considerations have for its outcome (Horcea-Milcu et al., 2019; Lövbrand
et al., 2015; Schneider et al., 2019; van der Hel, 2018). This opens up a second avenue for
research in which approaches from the social sciences can make an important contribution
(Lövbrand et al., 2015).

1.4 A note on the structure of the thesis

This is a thesis by publication. A thesis by publication groups research that has been
or is in the process of being published in the form of research articles, book chapters or
conference proceedings. A thesis by publication must provide a red line that connects
the publications and puts them into context (Cdoct 109 [Nov 2015]1). The present thesis
includes three published peer-reviewed journal articles, one published peer-reviewed book
chapter and one that is in press, and one submitted manuscript (Table 1.1).

Table 1.1 – Overview of manuscripts.

ID Reference

I Corsini, F.; Laurenti, R.; Meinherz, F.; Appio, F.P.; Mora, L. 2019. The Advent of Practice
Theories in Research on Sustainable Consumption: Past, Current and Future Directions of the
Field. Sustainability 2019, 11, 341.

II Bettignies, Y.; Meirelles, J.; Fernandez, G.; Meinherz, F.; Hoekman, P.; Bouillard, P.; Athanas-
siadis, A. 2019. The Scale-Dependent Behaviour of Cities: A Cross-Cities Multiscale Driver
Analysis of Urban Energy Use. Sustainability 2019, 11, 3246.

III Meinherz, F.; Binder, C.R. 2020. The dynamics of modal shifts in (sub)urban commuting: An
empirical analysis based on practice theories. Journal of Transport Geography 2020, 86, 102763.

IV Meinherz, F.; Fritz, L. submitted. “Ecological concerns weren’t the main reason why I took
the bus, that association only came afterwards”: on shifts in meanings of everyday mobility.
Submitted to Mobilities.

V Meinherz, F.; Fritz, L.; Schneider, F. 2020. How values play into sustainability assessments:
Challenges and a possible way forward. In: Binder, C.R.; Massaro, E.; Wyss, R. (Eds.):
Sustainability Assessments of Urban Systems. Cambridge University Press. 65-86.

VI Meinherz, F.; Fritz, L.; Schneider, F. in press. Vom Öffnen und Verschliessen von Alternativen:
Implikationen der gesellschaftlichen Einbettung nachhaltigkeitsrelevanter Wertvorstellungen. In:
Lindner, R; Decker, M.; Ehrensperger, E.; Heyen, N.; Lingner, S.; Scherz, C.; Sotoudeh, M (Eds.):
Gesellschaftliche Transformationen: Gegenstand oder Aufgabe der Technikfolgenabschätzung?
Edition Sigma/Nomos

As Table 1.1 illustrates, all manuscripts were developed collaboratively. Therefore, in
this thesis, whenever reference is made to research conducted in the context of one of the
manuscripts, the plural is used (“we”). Whenever reference is made to the thesis per se,
that is, the contextualisation of the manuscripts in the frame of this thesis, the singular
is used (“I”). The individual contributions of the author of the thesis to each manuscript
are outlined in Part II.

1The Doctoral Commission’s decisions regarding theses by publications can be consulted here: www.
epfl.ch/education/phd/regulations/edoc-doctoral-commission-decisions-cdoct/ (last consulted
on May 12th, 2020).
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Chapter 1. Introduction

The thesis is structured as follows: In the remainder of Part I, I first present existing
approaches for tackling the challenges identified in this introductory chapter, and discuss
the questions that still require further scrutiny (Chapter 2). I then present the research
aim and research questions that guided the research conducted in this thesis, and explain
how the research was structured (Chapter 3). In Chapter 4, I present the research
approach followed in this thesis, explain the research strategy and reflect on the research
context and epistemic position of this thesis. In Chapter 5, I synthesise the main insights
gained from this thesis. Part I closes with a concluding chapter (Chapter 6), in which I
reflect on the main conclusions that can be drawn with regard to the research aim and
research objectives. Part II reproduces the individual manuscripts.
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2 Existing approaches and open
questions

In this chapter, I present existing efforts to tackle the challenges outlined in Chapter 1.
In Section 2.1, I discuss approaches that have been found promising to study the complex
dynamics in which change in carbon-intensive urban consumption practices is embedded.
In doing so, I focus both on how they conceive of change in carbon-intensive urban
consumption practices, and summarise existing empirical research that has drawn on these
conceptualisations. On these grounds, I identify conceptual and empirical questions that
require further research. In Section 2.2, I discuss the conceptual advances that have been
made with regard to the question of how knowledge production that is concerned with
issues such as those related to change in carbon-intensive urban consumption practices is
entangled with normative considerations. I draw on notions from science and technology
studies (STS) to identify open questions in this regard.

2.1 Promising approaches for tackling the complexity of
change in consumption practices

The past decades have seen a surge in research that focusses on how carbon-intensive
urban consumption practices are entangled with different and interrelated dynamics.
In social science research concerned with resource and energy consumption, this has
led to an increase in studies that draw on practice theories (Røpke, 2009; Sahakian
and Wilhite, 2014; Shove, 2010). In research concerned with the resource and energy
demand of cities, an increasing number of studies enquire into the drivers and dynamics
of urban energy and resource consumption patterns. In this last research strand, a
theoretical framework inspired by complexity science has been gaining ground: The new
science of cities (Batty, 2008; Bettencourt et al., 2007; Bettencourt, 2013; Kennedy et al.,
2015). Practice theories, with their origins in sociology, take consumption as the central
object of analysis. Consumption practices are analysed as a social fact that is both a
manifestation of and (re)produces social structure. The new science of cities, with its
origins in complexity science and industrial ecology, takes cities as the central object of
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analysis. Cities are analysed as a particular form of socio-spatial organisation, that is
characterised by and produces specific processes and dynamics. Patterns in consumption
practices are understood as expressions of such specifically urban processes and dynamics.

In this section, I briefly present the epistemic and theoretical foundations of these
approaches, summarise how they have been applied in empirical studies, and close by
outlining the conceptual and empirical questions that remain open.

2.1.1 How ways of consuming come into being and change: Practice
theories

Consumption has long been one of the research interests of the social sciences, and has been
analysed from different disciplinary, theoretical and analytical perspectives.1 Much of the
research conducted in the field of sociology has studied the role that consumption plays in
structuring society. Such research follows the tradition of analysing consumption as the
expression of lifestyles and thus as a form of social distinction and identity construction,
which as such also contributes to (re)producing social differences and identities (Bourdieu,
1979; Simmel, 1908; Veblen, 1912). Other strands of the social sciences, notably those
related to marketing research and economics, have analysed consumption as the result
of individuals’ choices, and focussed on segmenting consumer populations depending
on how they make consumption-related choices (Lai, 1995; Wiedmann et al., 2009).
In parallel, since the nineties, a strand of social science research has emerged that is
concerned with the ecological impact of consumption (Sahakian and Wilhite, 2014; Shove,
2010). One research strand in this domain focusses on the role consumption plays in
conjointly structuring social (power) relations and the relationship between humankind
and its biophysical environment (Brand and Wissen, 2017; Bryant, 2015; Hajer, 1995).
Another research strand focusses on carbon-intensive ways of consuming per se, and
on the questions of what plays into carbon-intensive consumption practices, how they
come into being, and how they (can be) change(d) (Shove, 2010). It is this last research
strand that is concerned with the issue that this thesis aims to contribute to; namely,
the complex dynamics in which change in carbon-intensive urban consumption practices
is embedded.

To conceptualise the notion of consumption for the study of the dynamics that play into the
persistence of and change in carbon-intensive ways of consuming, this last research strand
has drawn on practice theories. The emergence of practice theories can be traced back to
the endeavour led by several social theorists to overcome the structure-agency dichotomy.
Scholars such as Bourdieu (1972) and Giddens (1984) identified practices as the central
object of interest of the social sciences. They described the social world as a nexus of
socially shared and individually enacted practices. The norms, values, understandings,

1For an overview of the historic development of sociological approaches to consumption see Warde
(2014).
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ways of knowing, institutions of all kinds that form what is commonly understood as
social structure or the social world come into being by being enacted in practices, and
act upon the world by shaping practices (Bourdieu, 1972, 2012; Giddens, 1984; Schatzki,
1997; Schatzki et al., 2001). This theoretical perspective provides an alternative to and
overcomes the conceptual limitations of both methodological individualism, a current of
thought that identifies the actions and interactions of individuals as the building block
of society, and structuralism, a current of thought that describes the social world as
an all-encompassing objectified structure that determines human action (Archer, 2002;
Gronow, 2008; Schatzki, 1997).

The attraction of practice theories for the study of consumption lies therein (Warde,
2005). When analysed from a practice-theoretic perspective, consumption practices
can be simultaneously understood as performances and as entities. Practices-as-entities
describe, on the one hand, the patterns that can be observed in consumption. On
the other hand, they constitute a socially shared resource on which people draw when
performing their individual practices-as-performances. Practices-as-entities constitute
established and taken-for-granted ways of doing that structure individual doings. At the
same time, practices-as-entities only exist “because of countless recurrent enactments,
each reproducing the interdependencies of which the practice is comprised” (Shove et al.,
2012, p. 7). Therefore, when analysed from a practice-theoretic stance, consumption
practices capture both “individuals’ action patterns” and “the structural foundations
of practices” (Heisserer and Rau, 2017, p. 7). The emphasis on practices as the central
object of interest, together with this conceptualisation of practices as both performances
and entities, makes practice theories a powerful alternative to the approaches that prevail
in research concerned with the carbon intensity of consumption patterns.

The chief of social science research concerned with the carbon intensity of consumption
draws on theoretical frameworks that mark the intersection between social psychology
and economics (Sahakian and Steinberger, 2011; Shove, 2010). These theoretical frame-
works root in individualistic approaches to human agency (Archer, 2002; Gronow, 2008;
Schatzki, 1997). As such, they cannot usefully guide analyses that aim to understand
the dynamics of consumption practices. Though potentially useful for identifying the
elements that constitute the motivations, wants, needs, habits etc. that play into and
are expressed through consumption (Meinherz and Videira, 2018), approaches that root
in such frameworks are unconcerned with how specific motivations, wants, needs, habits
etc. come into being and change (Archer, 2002; Shove, 2010). Motivations, wants, needs,
habits etc. are assumed to be static properties of consumers that, as such, guide their
choices. And it is these choices that are the central object of analysis. Concomitantly,
aspects such as infrastructural and technological arrangements, the organisation of ev-
eryday life, social conventions etc. with which consumption practices are entangled, are
analysed as external factors that play into individual choices (Steg et al., 2014; Shove,
2010). Therefore, when grounding research in such frameworks, it is not analytically
possible to understand change in consumption practices (or the absence thereof) as the
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result of complex and interdependent dynamics, involving both such material and social
arrangements, and motivations, wants, needs, and habits (Sahakian and Wilhite, 2014;
Shove, 2010; Shove et al., 2012; Watson, 2012).

In contrast to such approaches, from a practice-theoretic stance, the focus of analysis is
taken away from “‘consumer behaviour’ or ‘consumer culture’ in favour of a focus on the
organisation, dynamics and trajectories of practices”, which means that “[a]ctivities that
might not readily be thought of as ‘consuming’ are [. . . ] brought within the purview of
consumption scholarship” (Evans, 2020, p. 2). Activities such as those related to mobility,
heating, eating, housing etc. are analysed as constitutive of consumption practices that
form the routines and habits that together constitute everyday life and as such make
sense to people (Heisserer and Rau, 2017; Røpke, 2009; Warde, 2014). Everyday life is
structured by how the different practices of which it consists are coordinated in space,
time and with other people. At the same time, the necessity to coordinate different
practices in space, time and with other people means that different everyday practices
are interdependent, and that when studying their dynamics, these interdependencies
have to be accounted for (Cass and Faulconbridge, 2016; Gram-Hanssen, 2011; Shove
et al., 2012; Watson, 2012). Therefore, from a practice-theoretic stance, consumption
practices are understood as being deeply embedded in and shaped by infrastructural and
technological configurations, the organisation and structure of everyday life, household
and working life arrangements, and social conventions regarding normal ways of going
about everyday life (Røpke, 2009; Sahakian and Wilhite, 2014; Shove, 2003; Shove et al.,
2012; Watson, 2012).

This recent surge in research that draws on practice theories does, however, not draw on
a unified analytical framework. Different operationalisations of practice theories co-exist.
Such different operationalisations can be differentiated notably in view of how they delimit
and define the elements of which practices consist (Gram-Hanssen, 2011), as well as in
view of how they delimit practices (Warde, 2014). Other discussions of operationalisations
of practice theories focus on different definitions and descriptions of change in practices
(Shove, 2003; Shove et al., 2012; Watson, 2012). Yet other analyses focus more on how
the interaction between practitioner and practice should be conceptualised, and on the
role of selfhood, deliberative consciousness and lived experience in practices (Archer,
2002; Greene and Fahy, 2020; Gronow, 2008).

What unites practice-theoretic research on consumption is that the analytical focus lies
on consumption practices per se and on their dynamics, rather than on the individual
consumer (Sahakian and Wilhite, 2014; Shove, 2010; Shove et al., 2012; Watson, 2012).
The motivations, considerations, aspirations etc. that people mobilise in their perfor-
mances of consumption practices (Røpke, 2009; Schatzki et al., 2001) are analysed as
“qualities of a practice in which the single individual participates, not qualities of the
individual” (Reckwitz, 2002, p. 250). Therefore, change in consumption practices is
understood as a process that involves changes not only in the technological artefact that
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an individual uses, but also in the routines of which the use of this artefact is part and as
such in the structure and organisation of everyday life, in how the practice of which that
artefact is part is made sense of, in the social conventions and representations associated
with that practice, etc. (Røpke, 2009; Sahakian and Wilhite, 2014; Watson, 2012).

Since their emergence in the field of consumer studies in the first decade of the noughties,
practice theories have been applied to a variety of empirical domains. Research has been
particularly concerned with consumption practices related to household energy use, with
practices related to food and nutrition, and practice change and learning and education
(Manuscript I [Corsini et al. 2019]). Examples include Sahakian and Wilhite’s work on
three different initiatives for practice change in the domain of food consumption. They
identify the distributed agency between the constitutive elements of practices as being
key in understanding change in practices (2014). Shove and Walker (2014) use practice
theories to go beyond conceptualising energy simply as a resource, and elaborate how
energy use is embedded in and shaped by interconnected and nested practices. Greene
and Fahy (2020) apply practice theories to understand how both policies that directly
address energy-intensive activities, and policies that address aspects of everyday life not
directly linked to energy-intensive activities, play into energy use practices. Sahakian
and Bertho (2018) analyse discrepancies between people’s energy use practices and their
discourses on such practices, in order to identify potentials for practice change.

Notwithstanding this increasing body of empirical studies, practice-theoretic applications
to consumer studies stand relatively isolated. Only few linkages to different yet related
research fields exist. For instance, despite a joint focus on nutrition practices, barely any
linkages exist between practice-theoretic research in this domain, and research situated
in health studies. Crossovers between practice-theoretic and other approaches can mainly
be observed in research concerned with energy use, which has inspired a rapprochement
between practice theories and transition studies (Manuscript I [Corsini et al. 2019], Evans
2020), a field of research concerned with the study of transitions in socio-technical systems
and thus with change in provisioning systems (Geels, 2004; Markard et al., 2012; Rotmans
et al., 2001). The discussion on potential synergies between these approaches is lively
(Cohen et al., 2013; Geels, 2010; Hargreaves et al., 2013; Jørgensen, 2012). Yet, despite
such crossovers to fields of research concerned with provisioning systems, a major lacuna
of practice theories remains their lack of engagement with the wider economic processes
in which consumption practices are embedded (Evans, 2020). Another analytical lacuna
in practice-theoretic research is the lack of engagement with social norms and institutions
and the shared understandings that underpin practices (Warde, 2014).

Furthermore, because consumption practices are placed at the centre of the analysis,
there is a tendency to make complete abstraction of consumers: “Theories of practice
decentralise the individual, instead placing the practices which constitute individual lives
at the centre of analysis” (Watson, 2012, p. 490). This research focus can explain the
absence of links between practice-theoretic and actor-centric approaches to consumption
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(Manuscript I [Corsini et al. 2019]). However, this means that analytical questions such
as which role agency and deliberation play with regard to routines and habits remain
open (Warde, 2014). Other authors have criticised a lack of engagement with the lived
experience of practices (Greene and Fahy, 2020; Longhurst and Hargreaves, 2019), and
noted that there is a need to better understand the multiple realities of practices, how
they manifest in differences in how practices are valued or qualified, and how they
are related to social differences and differentiated forms of embeddedness in economic
dynamics (Evans, 2020; Greene and Fahy, 2020).

Next to these open analytical questions, there are also empirical domains that warrant
exploration. Though some practice-theoretic research on mobility and the dynamics of
the transport sector has emerged over the past decade, research in this domain remains
scarce (Manuscript I [Corsini et al. 2019]). Given the ever-increasing carbon emissions
originating from this sector (see Section 1.1), reinforcing this emerging strand of empirical
research is urgent.

Practice-theoretic research on mobility has focussed on analysing how uses of various
means of transportation are embedded in mobility practices, which are themselves
embedded in the spatio-temporal tissue of everyday life. Fewer studies have analysed
modal shifts, meaning a change in the means of transportation in use (e.g. Cass and
Faulconbridge, 2016; Kent et al., 2017; Laakso, 2017). These studies concluded that
there is a need to better understand how the processes of de- and reroutinisation that
characterise modal shifts are shaped by an interplay of structural and individual dynamics
(Laakso, 2017), and how new modal practices become settled or why they remain fragile,
respectively (Kent et al., 2017). Next to clarifying such questions regarding modal shifts,
there is also a need to better understand the criteria and discourses through which modal
practices become meaningful to people (Heisserer and Rau, 2017; Rérat, 2019). Existing
research has shed light on the plethora of differently meaningful mobility practices that
can be observed in a given study context (e.g. Haustein and Nielsen, 2016; Kaufmann,
2000; Kaufmann et al., 2020; Rérat, 2019). However, such studies do not provide insights
into the questions of how such meanings come into being, and why they change. Such
knowledge is, however, of importance in view of breaking the hegemony of the private
car (EEA, 2019b; Heisserer and Rau, 2017; Kemp and van Lente, 2011; Prillwitz and
Barr, 2011).

To sum up: Practice theories make it possible to account for how consumption practices
such as those related to urban energy use and mobility are embedded in routines,
infrastructural and technological arrangements, the organisation of everyday life, social
norms and conventions. This makes them a useful approach for studying the kind
of transformational change in carbon-intensive urban consumption practices that this
thesis is concerned with. However, several points warrant further exploration: Whereas
over the past two decades, the body of research on energy consumption that draws
on practice theories has been rapidly growing, research on mobility remains scarce
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2.1. Promising approaches for tackling the complexity of change in consumption practices

in comparison. This makes urban mobility a pertinent empirical starting point. In
this domain, there are still open questions regarding the dynamics of modal shifts, and
regarding the dynamics of the meanings that are associated with different modal practices.
Furthermore, operationalisations of practice theories are needed that can better account
for lived experiences of practices, and for how differences in such lived experiences are
entangled with social and economic dynamics. There is also a need to improve the
conceptualisation of the relationships between agency and embeddedness, and routine
and deliberation.

2.1.2 Consumption as a pattern that emerges from the dynamics of
urban systems: The new science of cities

The material and energy consumption of cities has long been a major object of interest
in research that focusses on understanding cities as a particular form of socio-spatial
organisation (Heynen, 2014; Kennedy et al., 2011). Research in this domain draws on
different approaches, such as industrial ecology, political ecology and metabolism theory. A
main concern of such research is the development of accounting methods and approaches
with which urban material and energy consumption patterns can be measured, assessed
and analysed (Newell and Cousins, 2014). Some studies focus on finding ways to account
for cities’ indirect material and energy consumption. Concomitantly, they explore the
material or energetic relationships of cities with their hinterland (Baynes et al., 2011;
Goldstein et al., 2013; Kennedy et al., 2007). Other studies focus on developing methods
to assess the metabolic profile of cities. They work on adapting methods from material
and energy flow analysis for regional-scale analyses (Barles, 2009; Niza et al., 2009).
Herein, data availability remains a key challenge, and many studies rely on modelled
data (Manuscript II [Bettignies et al. 2019]).

Many such studies relate cities’ metabolic profiles to social or economic processes. Such
research efforts are motivated by the desire to understand the causal processes that can
explain differences between and the evolution of cities’ metabolic profiles (Pincetl et al.,
2012). They start from the premise that to understand the biophysical processes that
characterise and are shaped by processes of urbanisation, they must be analysed conjointly
with the social, economic and political processes that characterise and constitute cities
(Alberti et al., 2003; Heynen, 2014). In this endeavour, many authors have drawn on
concepts, approaches and methods from systems theory to conceptualise the city for their
respective studies. However, classic systems theory, with its emphasis on equilibrium, clear
system boundaries and ontologically stable components with set relationships between
them has soon been found insufficient to describe the dynamics that are characteristic
of cities (Batty, 2012). Indeed, cities seem to defy any notion of equilibrium and can
be considered to be constantly expanding: Spatially and in terms of population size,
but also with regard to numerous socio-economic indicators (Batty, 2012; Bettencourt
and West, 2010). Based on these considerations, increasingly many studies draw on

17



Chapter 2. Existing approaches and open questions

complexity science to conceptualise the city.

Approaches to the city that draw on complexity science are different from those that
draw on classic systems theory in that they analyse cities as systems that are organised
bottom-up, rather than top down (Batty, 2012). As Alberti et al. put it: “[Cities] are
key examples of emergent phenomena, in which each component contributes to but does
not control the form and behavior of the whole [. . . ] [they] evolve as the outcome of
myriad interactions between the individual choices and actions of many human agents
(e.g., households, businesses, developers, and governments) and biophysical agents such
as local geomorphology, climate, and natural disturbance regimes” (2003, p. 1170). Put
differently, the patterns that can be observed in the biophysical, social, economic and
political processes that constitute the city are understood as emergent properties of
cities, rather than as reflections of stable relationships between the different constituting
elements of cities (Alberti et al., 2003; Batty, 2012).

One such approach that draws on complexity science, and that has been grandiosely
termed “the new science of cities” (Batty, 2012) or “the unified theory of urban liv-
ing” (Bettencourt and West, 2010) by the scholars who have developed it, has created
considerable momentum. The main motivation that has inspired the development of
this approach is the conviction that to bring cities onto less resource-, carbon-, and
waste-intensive pathways, “a predictive framework applicable to cities around the world”
(Bettencourt and West, 2010, p. 913) must be developed (Batty, 2012; Bettencourt and
West, 2010). Studies that have been inspired by this approach have looked for patterns
in the biophysical, social and economic processes that constitute cities that are shared
across cities around the globe, and have attempted to define simple mathematical laws
that can explain such shared patterns as emerging from cities’ internal processes (Batty,
2012; Bettencourt et al., 2007; Bettencourt and West, 2010; Bettencourt, 2013; Kennedy
et al., 2015).

First results indicate that such shared patterns might exist. Cities around the globe seem
to exhibit similar tendencies of scaling with population size. Studies have found that
whereas land use and material and energy consumption tend to increase subproportionally
with population size, pointing to economies of scale, various social and economic indicators
tend to increase superproportionally with population size (Batty, 2012; Bettencourt et al.,
2007; Bettencourt and West, 2010, 2011). In particular this last insight is compatible with
the idea that cities are “growth machines”; an idea has been gaining traction in urban
politics (Jonas et al., 2018). From this perspective, cities are understood as harbours of
innovation, creativity and multiple and diversified social interactions. These dynamics
are thought to be at the origin of the observed scaling patterns (Bettencourt et al., 2007;
Bettencourt and West, 2010; Bettencourt, 2013).

However, on the one hand, existing research that has applied this approach to study
energy consumption patterns is based on relatively small sample sizes (Manuscript II
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[Bettignies et al. 2019]). On the other hand, some of the assumptions that underlie
such research require further investigation. Kennedy et al. (2015) found that the energy
consumption patterns of megacities follow scaling laws. However, they also found that
when analysed over time, not only economic output, but also energy consumption tends
to increase faster than population size. Furthermore, population size might not be the
only determining factor: Facchini et al. (2017), who analysed the energy metabolism
of megacities, found that also the relationship between population density and energy
consumption tends to follow power laws. In addition, correlations have been found
between per capita income and energy consumption (Pincetl and Newell, 2017). Lastly,
previously identified drivers of urban energy consumption appear to vary both across
cities, and at the suburban level (Mindali et al., 2004). These findings indicate that a
better understanding is needed of how the different processes that constitute cities are
interrelated (Manuscript II [Bettignies et al. 2019]). Furthermore, they stress that it
must be clarified in how far patterns in such processes are the result of dynamics that
are shared between cities across the globe, or whether they are the result of local-level
and context-specific dynamics (Manuscript II [Bettignies et al. 2019]).

To sum up: The “new science of cities” makes it possible to understand patterns in
urban consumption as emerging from internal processes and dynamics. Research that
draws on this approach has revealed that urban energy consumption tends to follow
scaling laws. However, such research relies on strong assumptions that require further
investigation. In particular, the identified relationships should be tested on larger samples.
Furthermore, it must be tested whether indeed, energy consumption patterns can be
explained by micro-level processes that are shared across cities, or whether instead, they
are shaped by local-level dynamics that are specific to each city.

2.2 The entanglement of knowledge production with nor-
mative considerations: Approaches and issues

As discussed in Chapter 1, next to tackling the complex dynamics in which change in
carbon-intensive urban consumption practices is embedded, knowledge production that
is concerned with such change must furthermore confront the challenges that ensue from
its entanglement with normative considerations.

The premise that knowledge production concerned with issues such as change in carbon-
intensive consumption practices must engage with the normative considerations inherent
to its research object has motivated the considerable efforts that have been made in the
field of sustainability science to develop and refine methods, approaches and epistemic
positions specifically for research that is concerned with such issues. Sustainability science
is a field of research that has emerged in response to the problems outlined in policy
reports such as the ones by the Club of Rome (Meadows et al., 1972) and the World
Commission on Environment and Development (1987). These reports outline that society
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has embarked on a trajectory that is characterised by patterns of resource consumption and
waste and emission production that are fundamentally altering planetary processes, and
by high levels of socio-economic inequality and wide-spread poverty and precariousness
(Farrell, 2011; Martens, 2006; Meadows et al., 1972; Rockström et al., 2009a; World
Commission on Environment and Development, 1987; WWF, 2016). Sustainability science
groups research that is concerned with the problems that result from this configuration.

Research that engages with such problems plays out at the interface between science
and society (Fritz and Binder, 2018; Fritz, 2020). Indeed, “[i]n areas like climate change,
scientific exploration, and practical application [. . . ] tend to influence and become
entangled with each other” (Kates et al., 2001, p. 641). On these grounds, scholars
working in this field have concluded that the problems that they are working on are
fundamentally different from the more purely intellectual ones that have traditionally
been the object of scientific knowledge production, and that the solutions to these
problems cannot come from the same methods and approaches that have been prevailing
in “traditional”, or “normal”,2 science3 (Farrell, 2011; Fazey et al., 2018; Frame and
Brown, 2008; Funtowicz and Ravetz, 1993; Hirsch Hadorn et al., 2006; Kläy et al., 2015;
Martens, 2006; Rametsteiner et al., 2011; Tàbara et al., 2019).

Scholars who situate themselves in the field of sustainability science generally agree that
to tackle the kind of problems that they are concerned with, research is needed that
bridges between different disciplines, that integrates different epistemic and normative
positions, and that contributes to the triple ambition of producing knowledge on the
processes and dynamics that give rise to the problems in the first place, of opening
up, describing and delimiting possible solutions, and of producing knowledge on how
the necessary transformations to implement these solution states can be initiated and
managed (Clark and Dickson, 2003; Fazey et al., 2018; Hirsch Hadorn et al., 2006; Kates
et al., 2001; Kauffman, 2009; Martens, 2006).

2It might be overly reductionist to refer to the whole of scientific knowledge production that has
happened over the past decades and centuries by using umbrella terms such as “traditional” or “normal”,
and to use these terms to differentiate this body of science from a new kind of science. The domain
of scientific knowledge production being very broad, different “traditional” or “normal” disciplines and
research strands might be more or less distinct from the new kind of science that is being proposed. As
Jasanoff states with regard to the idea that science and knowledge production are inseparable from how
we (choose to) live in the world (2004, p. 2), though a departure from “traditional” ideas of an objective
scientific method, this take on knowledge production resonates with certain “traditional” research strands
in the social sciences and humanities.

3The way in which scholars in the field of sustainability science use the term “science” resonates with
what Latour defines as Science with a capital “S”: “[N]ous allons définir la Science comme la politisation
des sciences par l’épistémologie afin de rendre impotente la vie politique ordinaire en faisant peser sur
elle la menace d’une nature indiscutable” (1997, p. 2). Indeed, many scholars in this field use the term
“science” to refer to an ideological, political and intellectual construct with very specific charateristics
(Funtowicz and Ravetz, 1993; Robinson, 2004). And in the form of this construct, in Latour’s words, “la
Science fait peser depuis toujours [une hypothèque] tant sur l’exercice de la politique que sur les pratiques
des chercheurs [sic] scientifiques” (ibid, p. 2).

20



2.2. The entanglement of knowledge production with normative considerations

Many authors have identified different kinds of knowledge to which research in the field of
sustainability science should contribute. Whereas some scholars attribute these different
kinds of knowledge to different epistemic traditions, others see them as building blocks
of an integrated epistemic position that is the one of sustainability science. Fazey et al.’s
conceptualisation of such different kinds of knowledge can be identified as pertaining
to the first position. They differentiate between first- and second-order transformation
research, which they describe as research strands that each follow their own epistemic
tradition and produce two different kinds of knowledge, both of which are needed in the
realm of sustainability science. First-order transformation research aims to “describ[e]
and analys[e] processes of change”, whereas the purpose of second-order transformation
research is to “creat[e] change from within the system being studied” (2018, p. 58).
Concomitantly, second-order transformation research views itself as part of the system
it studies, whereas first-order transformation research views itself as standing outside
the system under observation. Furthermore, first-order transformation research, though
potentially producing knowledge about different values and normative positions that exist
with regard to the problem at hand, rarely directly engages with them. Second-order
transformation research, however, assumes that research in the field of sustainability
science is necessarily normative and aims to actively engage with values. Therefore,
whereas first-order transformation research tends to be analytical and deductive, second-
order transformation research tends to be participatory and action-oriented (Fazey et al.,
2018).

Researchers pertaining to the second position differentiate between “systems”, “target”
and “transformation knowledge”, which they see as mutually interdependent and consti-
tutive of one integrated research field (Hirsch Hadorn et al., 2006; Tàbara et al., 2019).
Research that aims to produce systems knowledge improves the empirical understanding
of the complex processes from which the problems that are to be addressed result. In
doing so, research “has to reflect the diversity, complexity and dynamics of the related
processes as well as their variability between concrete problem situations” (Hirsch Hadorn
et al., 2006, p. 121). Furthermore, sensitivity is needed regarding the “meaning that soci-
etal actors in the problem field give to the processes under investigation” (Hirsch Hadorn
et al., 2006, p. 125). The production of target knowledge takes place in a context
in which the “plurality of norms and values within society as well as strong private
interests of societal actors give reason for ongoing deliberation about concrete purposes
for sustainable development” (Hirsch Hadorn et al., 2006, p. 126). And the aim of
transformation knowledge is to build the necessary competences, social dynamics and
know-how to develop, implement and adapt strategies to reach the identified targets.
In this endeavour, knowledge production is conceived of as an opportunity for societal
learning (Hirsch Hadorn et al., 2006; Tàbara et al., 2019). Therefore, in this approach, all
types of knowledge production involve some form of engagement with values (Frame and
Brown, 2008; Funtowicz and Ravetz, 1993; Hirsch Hadorn et al., 2006). The traditional
dichotomies between facts and values, and between science and politics, are eschewed
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(Frame and Brown, 2008; Funtowicz and Ravetz, 1993; Hirsch Hadorn et al., 2006; Kates
et al., 2001; Latour, 1991; Schneider et al., 2019).

On the grounds of such reflections, approaches to knowledge production have been
developed that foster the deliberation of values, the emergence of shared understandings
and problem definitions, societal learning, and ownership of the process by the people
concerned with, interested in or affected by the produced knowledge and/or the problem
at hand (Clark and Dickson, 2003; Frame and Brown, 2008; Hirsch Hadorn et al., 2006;
Schneider et al., 2019). Such approaches include, but are not limited to, “post-normal
science” (Ravetz and Funtowicz, 2015), “Mode 2 knowledge production” (Gibbons et al.,
1994), “transdisciplinary research” (Hirsch Hadorn et al., 2008), and “participatory
modelling” (Antunes et al., 2006; Videira et al., 2017). These different approaches have
made considerable advances in the development and refinement of methods that make it
possible to integrate different epistemic and normative positions, academic disciplines
and forms of expertise. However, they tend to be less concerned with the questions of
which normative positions and forms of expertise enter knowledge production, how these
different normative positions and forms of expertise come into being in the first place, and
how they shape the knowledge production process and its outcomes (Horcea-Milcu et al.,
2019; Jasanoff, 2015; Lövbrand et al., 2015; van der Hel, 2018). Concomitantly, such
approaches leave open the question of why which discourses, theories and approaches
(have) become embedded in or excluded from sustainability research and policy (Evans
et al., 2017; Dobroć et al., 2018; Kauffman, 2009; Shove, 2010).

In particular in a field such as sustainability science, addressing this question is, however,
paramount. Research conducted in this field, as per its entanglement with normative
considerations and its situation at the science-society interface, brings to the forefront an
issue that has inspired scholarship in the field of STS: The many ways in which knowledge
production, sociotechnical imaginaries, and sociotechnical arrangements co-produce each
other. Scholars from STS found that scientific knowledge and technological configurations
“loop back to change the very terms in which we human beings think about ourselves
and our position in the world” (Jasanoff, 2004, p. 2). Knowledge production feeds into
sociotechnical imaginaries that play into considerations such as those regarding how, as a
society, we can and should live, and as such into the normative considerations inherent to
the kind of questions that are at the centre of research in the field of sustainability science,
including research that is concerned with change in carbon-intensive urban consumption
practices. Furthermore, “science and technology do not unidirectionally shape our values
and norms” but “our sense of how we ought to organize and govern ourselves profoundly
influences what we make of nature, society, and the ‘real world’” (Jasanoff, 2015, p. 4).
In short, knowledge production is shaped by social structures and dynamics and at the
same time feeds into the normative premises that play into these social structures and
dynamics.
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Therefore, in a field such as sustainability science, awareness for the kind of normative
positions that are (re)produced by the produced knowledge is of great importance.
Approaches to knowledge production such as those discussed in Section 2.1 are not
immune against the risk of uncritically reproducing sociotechnical imaginaries that reflect
the status quo (Evans, 2020), thus closing down discursive spaces that could pave the
way for the kind of radical transformation that is needed to achieve the reductions in
GHG emissions that are necessary to reach the Paris Agreement targets. To ensure
that research in the field of sustainability science in general, and research concerned
with change in carbon-intensive urban consumption practices in particular, can make
a contribution to the issues outlined in Chapter 1, the question of which normative
considerations enter and shape knowledge production in these fields must be addressed.

To sum up: Knowledge production that is concerned with the carbon intensity of
consumption practices is part of a field of research that deals with problems that are
situated at the science-society interface. This means that such research is concerned with
problems that are entangled with normative considerations. Numerous approaches have
been developed that propose different ways in which knowledge production can actively
engage with a plurality of normative positions, disciplines and epistemic positions.
However, a better understanding and critical analysis are needed of the normative
considerations and imaginaries that enter such knowledge production, and of how they
shape the knowledge production process and its outcomes.
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3 Research aim, research ques-
tions & structure of the thesis

The overarching aim of this thesis is to respond to the research needs identified in Chapter
1. Therefore, this thesis sets two research objectives that together contribute to the
endeavour of addressing the challenges that must be tackled when studying change in
carbon-intensive urban consumption practices:

Research objective 1. Disentangling the dynamics that give rise to and characterise
change in carbon-intensive urban consumption practices.

Research objective 2. Shedding light on how normative considerations enter and
shape knowledge production that is concerned with change in carbon-intensive
consumption practices.

Based on the insights gained from Chapter 2, to address the first research objective, this
thesis takes as a starting point approaches that have been found promising to study
the complex dynamics in which change in carbon-intensive urban consumption practices
is embedded. The thesis aims to address open questions and issues regarding these
approaches.

To address the second research objective, this thesis opens up the black box of the
normative considerations that underpin knowledge production that is concerned with
change in carbon-intensive urban consumption practices. The thesis aims to shed light
on the nature of the normative considerations that such knowledge production engages
with, on how normative considerations enter such knowledge production in the first place,
and on how they shape the knowledge production process and its outcomes.

Concomitantly, in this thesis, change in consumption practices is analysed from a two-fold
perspective: On the one hand, change in consumption practices is analysed as a social
process. And on the other hand, it is analysed as a research object that is entangled
with normative considerations and as such presents specific challenges to knowledge
production (Figure 3.1).
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Figure 3.1 – The thesis’ two-fold perspective on change in consumption practices.

Research conducted with regard to the first research objective was prepared by a prequel1

that largely informed Section 2.1 in Chapter 2. On the grounds of the insights gained
from the prequel, I pursued the work on the first research objective by focussing on open
questions regarding two promising approaches for studying the complexity of change in
carbon-intensive urban consumption practices: Practice theories and the new science of
cities. With regard to practice theories, I focussed on commuter mobility as one example
of a carbon-intensive urban consumption practice. With regard to the new science
of cities, I focussed on energy consumption. I approached the first research objective
through the following four research questions (RQs):

Research objective 1. Disentangling the dynamics that give rise to and characterise
change in carbon-intensive urban consumption practices.

RQ 1.0. Which questions persist regarding approaches that have proven promising
to disentangle the dynamics of change in carbon-intensive urban consumption
practices?

RQ 1.1.1 Which processes and dynamics play into and characterise modal shifts in
(sub)urban commuting?

RQ 1.1.2. Which processes and dynamics play into and characterise shifts in the meaning
that city dwellers ascribe to their commuting?

RQ 1.2. Which dynamics characterise the relationship between urban energy consump-
tion patterns and urban features?

1The term “prequel” is used in the context of literature and film to refer to works that contain
stories that precede those of previous works. A prequel is, in this sense, a sequel that contains a plot
that in the temporal logic of the overall storyline precedes previous works. I use the term to refer to
research conducted at the beginning of the PhD project and of which the insights formed the basis for
conceptualising the PhD project. As such, the research organised in the prequel precedes the main work
of the PhD project. Nonetheless, the insights gained are part of the contributions of this thesis, and are,
thus, presented along with the results from the other modules in Chapter 5.
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Research conducted with regard to RQ 1.0. is organised in the Prequel: Identifying
promising approaches and open questions. The prequel groups research conducted in
Manuscripts I and II. Manuscript I maps trends in research on consumption that draws
on practice theories. Manuscript II broaches trends in research that analyses consumption
practices as emergent properties of cities. Research conducted with regard to RQs 1.1.1.
and 1.1.2. is organised in Module 1a: The dynamics of change: Consumption as an
embedded practice. Together, RQs 1.1.1. and 1.1.2. address two aspects of change in
carbon-intensive urban consumption practices that relate to the core challenges that such
change presents: With its focus on modal shifts, RQ 1.1.1. addresses an aspect that plays
a determining role in the carbon intensity of commuting. And with its focus on meanings,
RQ 1.1.2. addresses an aspect that determines the role that this practice plays in people’s
lives and which is, thus, of importance to understand how changes in this practice relate
to notions of good and desirable lives. These RQs are addressed in Manuscripts III
(modal shifts) and IV (shifts in meanings). RQ 1.2. is addressed in Manuscript II through
an empirical exploration of the dynamics of patterns in urban energy consumption. It is
organised in Module 1b: The dynamics of change: Consumption as an emerging pattern.

With regard to the second research objective, I focussed on two open questions regarding
the entanglement of knowledge production concerned with change in carbon-intensive
urban consumption practices with normative considerations:

Research objective 2. Shedding light on how normative considerations enter and shape
knowledge production that is concerned with change in carbon-intensive consumption
practices.

RQ 2.1. Through which processes do normative considerations enter knowledge pro-
duction that is concerned with change in carbon-intensive urban consumption
practices?

RQ 2.2. Through which dynamics do normative considerations shape knowledge pro-
duction that is concerned with change in carbon-intensive urban consumption
practices?

Research conducted with regard to RQ 2.1. is addressed in Manuscript V through a
theoretical exploration and is organised in Module 2a: How normative considerations enter
knowledge production. RQ 2.2. is touched upon in Manuscript V and further developed in
Manuscript VI; in both cases through theoretical explorations. This research is organised
in Module 2b: How normative considerations shape knowledge production.

Table 3.1 presents an overview of the research modules, the research questions that they
address and the manuscripts on which they are based.

27



C
hapter

3.
R
esearch

aim
,research

questions
&

structure
ofthe

thesis

Table 3.1 – Overview of the research objectives, modules, research questions and the corresponding manuscripts.

R
es
ea
rc
h

ob
je
ct
iv
es

Disentangling the dynamics that give rise to and characterise change in carbon-
intensive urban consumption practices

Shedding light on how normative considerations en-
ter and shape knowledge production that is concerned
with change in carbon-intensive consumption prac-
tices.

M
od

ul
es Prequel. Identifying promis-

ing approaches and open
questions

1a. The dynamics of change:
Consumption as an embed-
ded practice

1b. The dynamics of change:
Consumption as an emerging
pattern

2a. How normative considera-
tions enter knowledge produc-
tion

2b. How normative consider-
ations shape knowledge pro-
duction

R
es
ea
rc
h
qu

es
ti
on

s

1.0. Which questions persist
regarding approaches that
have proven promising to
disentangle the dynamics of
change in carbon-intensive ur-
ban consumption practices?

1.1.1. Which processes
and dynamics play into and
characterise play into and
characterise modal shifts in
(sub)urban commuting?
1.1.2. Which processes and
dynamics play into and char-
acterise shifts in the meaning
that city dwellers ascribe to
their commuting?

1.2. Which dynamics char-
acterise the relationship be-
tween urban energy consump-
tion patterns and urban fea-
tures?

2.1. Through which processes
do normative considerations
enter knowledge production
that is concerned with change
in carbon-intensive urban
consumption practices?

2.2. Through which dy-
namics do normative con-
siderations shape knowledge
production that is concerned
with change in carbon-
intensive urban consumption
practices?

M
an

us
-

cr
ip
ts

I, II III, IV II V V, VI

28



4 Research approach, research
strategy & epistemic position

This chapter starts out by presenting the research approach followed in this thesis (Section
4.1). On these grounds, I present the research strategy (Section 4.2) and the epistemic
position of the thesis (Section 4.3). This last aspect leads me to clarify the research
context of the thesis (Section 4.4) and to reflect on my positionality as a researcher
(Section 4.5).

4.1 Research approach

“Exploration, with its open character and emphasis on flexibility, pragmatism, and the
particular, biographically specific interests of an investigator, is arguably a more inviting
and indeed accurate way of representing social research than treating it as a narrowing,

quasi rule-bound and discipline-based process.”
— Van Maanen et al., in the preface to Stebbins (2001)

This thesis takes an exploratory approach to research. Taking an exploratory approach
means acknowledging the complexity of the object of interest. Rather than reducing this
complexity until it fits within a theoretical or methodological framework, exploratory
research draws on theories and methods from different research strands and disciplines
and uses them to capture the complexity of the object of research (Kallemeyn et al.,
2020). Concomitantly, flexibility and open-mindedness regarding methods and theories
are cornerstones of exploratory research (Kallemeyn et al., 2020; Reiter, 2017; Stebbins,
2001). When taking an exploratory approach, the unifying frame of a research endeavour
is given by the societal issue that the research is concerned with, rather than by a
theoretical, epistemic or methodological framework (Franks, 2002; Vilsmaier, 2013).
Concepts and theories serve the purposes of offering perspectives that can shed new light
on the phenomenon that is being studied, and of raising interesting questions. In this
sense, concepts and theories are strictly seen as tools that serve the purpose of addressing
a specific research question. This differentiates an exploratory approach from approaches
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that view theories or concepts as explanations for a phenomenon that is observed in
the world (Reiter, 2017). Exploratory research takes existing theories as starting points,
but rather than testing them, it “uses empirical data to refine, adapt, or specify and
reformulate theories and initial hypotheses to the point that the observed makes more
sense to the observer and is thus explained better” (Reiter, 2017, p. 144).

With this approach of evaluating theories on the grounds of whether they can usefully
explain a phenomenon in view of a specific problem, exploratory research takes a prag-
matist perspective.1 From a pragmatist perspective, any theory or idea that “helps us to
deal, whether practically or intellectually, with reality” (p. 102), or that “lead[s] us into
quarters that contain objects that are important” (p. 108), is useful (James, 1978). Prag-
matism embraces epistemological pluralism (Bernstein, 1992). Furthermore, pragmatism
views knowledge production and science as inherently social processes (Bernstein, 1992;
James, 1978). This means that facts are recognised as existing independently from the
observer. However, they are translated into an idea or theory through being observed and
described in the process of conducting science. Furthermore, facts act on the observer
and through them on the world: Once they have been translated into ideas or theories,
by thus forming the observer’s beliefs about the world, they make the observer act in
specific ways and guide their attention onto specific things (James, 1978).

Such elements of pragmatism resonate with approaches in the social sciences that view
theory as “a set of propositions [. . . ] which, when seeking to explain why or how situations
(processes, events or states of affairs) come to be the way they are, identifies what entities
to look out for [. . . ] and in what relationship those entities stand vis-a-vis one another”
(Warde, 2014, p. 280). Exploratory social research focusses on identifying categories,
concepts, theories or hypotheses that are useful for making sense of the workings of social
processes (Reiter, 2017; Stebbins, 2001). Such research recognises that every theory is
necessarily reductionist, and that theories differ from each other not by whether they
can explain a larger share of the world, but by virtue of which aspect of the world they
place in the spotlight. In this sense, the aim of scientific exploration is not to find the
one theory that can explain once and for all the entirety of phenomena that can be
observed, but to use theories selectively in view of the problem at hand (James, 1978;
Warde, 2014).

This approach to theory is the one that guides the research conducted in this thesis. This
thesis builds on the idea that given the complexity of the problem at hand, not one single
approach or theory can satisfyingly cover all aspects of it. Therefore, the modules of the
thesis take as starting points approaches that are based on different theories and that
have been found promising to study the questions that the thesis is concerned with. The

1Pragmatism is not a unified approach or philosophy. Different currents exist. The one discussed here
is the US American one, coined by scholars such as Dewey (1938) and James (1978). This current of
pragmatism is primarily concerned with epistemological questions. This differentiates it from the French
pragmatist current, which is primarily concerned with sociological questions (Boltanski and Thévenot,
1991; Thévenot, 2011).
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aim is not to integrate them into a unified framework. Instead, in the different modules,
these approaches are operationalised in innovative ways for the study of specific problem
cases in the field of change in carbon-intensive urban consumption practices. On the
grounds of these explorations, open questions and lacuna that these approaches present
are addressed and discussed. As a result, these approaches are refined and adapted so
that they become more useful to understand and address the challenges of studying
change in carbon-intensive urban consumption practices.

4.2 Research strategy

The research strategy adopted in this thesis pursues a two-fold objective. On the one hand,
its aim is to contribute to addressing lacuna and open questions regarding approaches
that have been found promising to understand and address the challenges of studying
change in carbon-intensive urban consumption practices. On the other hand, its aim
is to produce insights that can be of use in addressing specific carbon-intensive urban
consumption practices.

Figure 4.1 summarises the research strategy. It presents how the individual modules
contribute to the research aim and objectives of this thesis. The prequel identifies
open questions in promising approaches to study change in carbon-intensive urban
consumption practices. The insights gained from the prequel form the basis of Chapter
2 and the starting points of modules 1a and 1b. Modules 1a and 1b each focus on one
approach. Module 1a addresses open questions regarding practice-theoretic approaches to
consumption through an empirical exploration of the dynamics of (sub)urban commuting
practices. Module 1b addresses questions that emerge from studies that draw on the new
science of cities. It does so through an empirical exploration of urban energy consumption.
Modules 2a and 2b address two questions that result from the entanglement of knowledge
production that is concerned with change in carbon-intensive urban consumption practices
with normative considerations. Module 2a addresses the question of how which normative
considerations enter such knowledge production. Module 2b addresses the question of
how, through its entanglement with normative considerations, such knowledge production
is embedded in social discourses and dynamics. Both modules are based on theoretical
explorations.

In the remainder of this section, I present the rationales that guided the selection of empir-
ical sites and data sources for the modules that involved empirical explorations (modules
1a and 1b), and explain how the methods for empirical exploration that commonly find
application in practice theories and the new science of cities were operationalised in view
of addressing the open questions that had been identified in the prequel. I also present
the methods that were used in the literature-based modules (the prequel and modules 2a
and 2b). Table 4.3 at the end of this section provides an overview of the empirical sites,
data and methods.
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Figure 4.1 – Overview of the research strategy: How the different modules contribute to the research objectives. The black boxes
represent the challenges that this thesis aims to address.
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4.2.1 Methods

In this section, I present the methods that were applied in this thesis and explain how
they were operationalised.

Methods used for theoretical explorations

Bibliometric mapping. In the prequel, we used practice theories for the review of
practice theories. Studies on consumption based on practice theories constitute a growing
field of literature (Manuscript I [Corsini et al. 2019]). However, an overview of the fields
to which practice theories have been applied was lacking. Therefore, on the one hand,
we strived to gain an overview of the fields to which practice theories had been applied,
and of how the application of practice theories to the field of consumption has evolved.
On the other hand, we strived to understand in how far applications of practice theories
to different fields draw on each other or have developed relatively independently. These
research foci motivated our decision to opt for bibliometric mapping for this review.

Bibliometric mapping is a technique that finds application in quantitative systematic
literature reviews. It is an approach for the exploration of the structure and evolution of
research fields. It produces visual representations of the (evolution of the) relationships
that can be observed between research foci, authors or publication outlets. Bibliometric
mapping is, thus, useful to gain an impression of the state of the art of a research field,
how it relates to other fields, and of how it has evolved over time. Such knowledge
can provide orientation in developing an area of research or contribute to identifying
promising synergies between fields (van Eck and Waltman, 2010; van Eck et al., 2010).

Narrative review. In the prequel, we furthermore performed a narrative review to
produce an overview of the insights gained from studies that draw on the new science of
cities. We wanted to review studies that analysed the drivers and dynamics of urban
energy consumption. Our focus lay on identifying urban features that have been found
to shape energy consumption patterns, as well as to gain an overview of previous findings
regarding the relationship between these features and urban energy consumption patterns.
On the grounds of this analysis, we furthermore wanted to produce an understanding of
how such studies conceived of the city.

Such studies originate in many different disciplines, draw on different analytical frame-
works and modelling traditions, and work with different kinds of data. Therefore, we
opted for a narrative review. Narrative reviews are unstructured reviews of literature or
theories concerned with a specific topic. They are “particularly useful for exploratory
reviews that seek to synthesize insights from a variety of perspectives and disciplines”
(Sovacool et al., 2018, p. 23). Because they generally lack criteria for including or
excluding literature or theories, narrative reviews tend to be strongly shaped by the
researcher’s priorities and the purpose of their research (Sovacool et al., 2018). Narrative
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reviews have proven useful when the aim is to provide novel perspectives on a subject
matter (Mattioli et al., 2020).

Based on these foci of narrative reviews, we decided to also use this method in modules
2a and 2b. In Module 2a, we aimed to understand how which normative considerations
enter knowledge production concerned with change in carbon-intensive consumption
practices. To guide us in this analysis, we drew on literature from the fields of political
ecology and economic philosophy. In Module 2b, we wanted to gain an understanding
of how normative considerations shape such knowledge production. Therein, we drew
on literature that focusses on the question of how knowledge production and societal
dynamics are entangled.

Methods used for empirical explorations

Semi-structured interviews. In Module 1a, we explored the dynamics of (sub)urban
commuting by means of a qualitative analysis. Indeed, previous research on change in
commuting practices found that qualitative research is needed to understand the complex
dynamics that can be observed in changes in commuting practices (Lanzendorf, 2010;
Oakil, 2016; Scheiner, 2014; Uttley and Lovelace, 2016; Yang et al., 2017).

Semi-structured interviews are a widely used method for data collection in qualitative
social science research. In semi-structured interviews, the topics that are to be covered
during the interview are pre-defined, but not the order of the questions. Therefore, there
is a lot of room for interviewees to express themselves and to structure the interview
process in a way that reflects how they make sense of the addressed topics. As a result,
the structure of the interview varies from one interviewee to the other and resembles
a conversation; nonetheless, the interviews remain within the boundaries of the pre-
determined topics (Longhurst, 2003; Fylan, 2005). Given that we wanted to build on
the insights produced by previous studies, but explore questions that they left open, we
opted for such a semi-structured approach to interviewing.

Furthermore, semi-structured interviews have proven particularly useful when the aim of
the data collection process is to explore interviewees’ motivations, reasons or experiences,
and when the focus is on “why”, rather than on “what” or “how” questions (Fylan,
2005). This aspect of semi-structured interviews made them a promising approach in
particular with regard to our focus on the dynamics of meanings of commuting (RQ
1.1.2.). We expected that adopting such an approach would allow us to conceptualise
commuting bottom-up, based on commuters’ subjective understandings, and thus to draw
a picture of commuting and changes therein that closely matches people’s perceptions
and experiences (Sattlegger and Rau, 2016).

Lastly, the conversational style of semi-structured interviews makes them a suitable
approach for approaching topics that might be sensitive and for creating a discussion
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climate in which interviewees are comfortable sharing their feelings and experiences
(Warren, 2002; Longhurst, 2003; Fylan, 2005). Given that ecological issues have in-
creasingly entered the public debate and have become entangled with many ideological
considerations, this aspect seemed important given our research topic.

The interviews were conducted in May and June 2018 at interviewees’ workplaces during
their regular working time. They were preceded by a short questionnaire sent to the
interviewees that allowed the interviewer to gather demographic details and have a
first impression of the interviewees’ commuting practices (means of transportation used,
commuting time and distance). The interviews lasted between 45 and 75 minutes and were
recorded and transcribed verbatim. The interviews were conducted in the interviewees’
main national language. The interviews followed an interview guide that we pre-tested
with commuters in our research group.2 Interviewees were asked to provide an overview
of their everyday mobility practices and to reflect on aspects that mattered to them
regarding their everyday mobility and how they experienced it. They were further asked
to elaborate on how their everyday mobility practices had changed over their lifetime.
To avoid recall biases (see Brod et al., 2009), interviewees were invited to date accounts
of changes with regard to important life events. In all interviews, I was the interviewer.

Qualitative content analysis. To analyse the interviews conducted for Module 1a, we
performed a qualitative content analysis. Qualitative content analysis groups approaches
for the systematic analysis of text. Text is analysed in a way that leads from a very low
level of abstraction to a high level of abstraction (Graneheim and Lundman, 2004). The
analysis happens step by step and follows a clear procedure (Graneheim and Lundman,
2004; Mayring, 2000). Qualitative content analysis asks for being explicit about the
theories that informed the research aim and questions and analytical foci, irrespective
whether an inductive or deductive approach is applied (Mayring, 2000).3 Given the aim
of Module 1a to contribute to an existing theoretical conglomerate (practice theories),
such an explicit focus on the theoretical a priori that guides the study seemed important.

In a deductive approach to qualitative content analysis, the categories that are used in
the coding process are defined ex ante, based on the theories that informed the research
questions. The empirical exercise consists in connecting these theory-grounded categories
to the text (Mayring, 2000). In our enquiry, this deductive approach consisted in the

2The questionnaires and interview guide can be consulted in Appendix B.
3It is this emphasis on being explicit about the theories that informed the research aim and questions

also when following an inductive approach that differentiates qualitative content analysis from grounded
theory. Grounded theory follows the premise of “start[ing] with data” (Charmaz, 2006, p. 3). It recognises
that the data is necessarily constructed and that the analysis follows what the researcher identifies as
interesting or puzzling (Charmaz, 2006), but it is not explicit about how a priori theorising plays into
the construction of the data and the analytical process. That a priori theorising does play into data
construction and analysis can, however, be assumed, in particular when the research is conducted by a
formally educated researcher. Grounded theory and qualitative content analysis are, however, similar in
that neither sees empirical analysis as a tool to test hypotheses deduced from theory, but as a tool for
the development of new theories or insights (Charmaz, 2006; Mayring, 2000).
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development of an initial coding grid based on theoretical notions from practice theories
and based on the insights from previous qualitative studies that have applied practice
theories to the study of commuting.

In an inductive approach to qualitative content analysis, the criteria for considering
aspects of the text are formulated ex ante based on the research questions and the
theories that informed them. Categories are then developed inductively on the grounds
of the text units that fit the criteria (Mayring, 2000). In our enquiry, this inductive
approach consisted in a recontextualisation and recategorisation of the analysed text,
in order to identify new categories that allowed us to shed new light on the object of
interest and thus to better describe and understand it.

Univariate linear regression in logarithmic space. In Module 1b, our focus lay on
analysing in how far the assumptions and hypotheses that underpin studies inspired by
the new science of cities are pertinent in view of understanding the object of interest
(urban energy consumption). Concomitantly, we used the same methods as other studies
in this field and operationalised them in the same way. However, we started from a
different research question. In line with existing research, we performed univariate
linear regressions on log-transformed variables to analyse the relationship between urban
features and energy consumption. Specifically, we analysed the relationship of population
size, population density and median income with residential electricity use per capita,
total electricity use per capita and natural gas use per capita. But whereas previous
studies started from the question of whether energy consumption indicators scale sub- or
super-linearly with the selected urban features (Batty, 2008; Bettencourt et al., 2007;
Bettencourt, 2013; Kennedy et al., 2015), we started from the question of whether the
observed relationships depend on the scale of analysis.

4.2.2 Empirical sites and data

Given the exploratory approach followed in this thesis, empirical sites were selected
that cover a variety of ways in which the object of interest of the respective module
(urban commuting and urban energy consumption patterns, respectively) can manifest
(Graneheim and Lundman, 2004). Furthermore, we paid attention to select empirical
sites that allowed us to specifically address the open questions that we had identified in
the prequel (see Chapter 2).

Module 1a: Urban commuter mobility

With the research conducted in Module 1a, we aimed to contribute to the “challenge
[. . . ] of finding ways to engender recruitment to different modes of mobility, which can
operate in the current socio-technical landscape” (Watson, 2012, p. 493). Therefore, we
conducted our research in cities that can be considered multi-modal environments in
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the sense that they provide the infrastructure necessary for commuting by all means
of transportation (cycling & walking, public transport, car). This is why we situated
our research in Swiss cities: Switzerland in general and Swiss cities in particular have
well-developed multi-modal transport infrastructures (Basel Stadt et al., 2017; BfS, 2018).

We aimed for a selection of cities that allowed us to study commuting in cities that are
comparable regarding factors that matter for commuting but that can only be changed
in the long term, and that differ regarding factors that matter for commuting and that
can be changed in the short to medium term. Therefore, we situated our research in
Geneva, Basel and Lausanne. These cities are comparable in terms of population size
and density (see Table 4.1). However, they differ regarding the quality of the available
transport infrastructure. Basel scores as the most cycling-friendly major Swiss city. The
cyclability scores of Geneva and Lausanne are insufficient. Geneva scores slightly lower
than Lausanne (Pro Velo Schweiz, 2014). Furthermore, both Basel and Geneva are
border cities with large agglomerations in Germany and France, respectively. However,
whereas Basel has a well-developed cross-border public transport network, Geneva did
not have any meaningful cross-border public transport connections at the time when we
conducted our study (Dubois, 2019).4 As Table 4.1 shows, these differences are reflected
in the modal split.

Table 4.1 – Overview of the cities in which the interviews for Module 1a were conducted.
Source: Table created by the author based on Manuscripts III and IV and data from
ARE (2018). All data is from 2015.

Modal share in trips performed by the
population of the city and its agglomeration

City Population Inhabitants
per km2 Car Public

transport Bicycle

Basel 338’285 740 58% 31% 10%
Geneva 349’305 756 65% 22% 11%
Lausanne 214’872 787 69% 23% 6%

We selected interviewees based on sampling criteria that further allowed us to diversify
the experiences of commuting reflected in our sample. The sampling criteria encompassed
gender, the presence of children in the household, and the main means of transportation
in use. To recruit interviewees, we approached large employers in the three cities
and asked them to screen their employee databases for short-distance commuters with
regard to these sampling criteria. Two companies in Geneva and one in Basel and
Lausanne respectively agreed to do so. All companies are active in the tertiary sector

4Since the interviews were conducted, the Léman Express, a rail network of 6 train lines that connects
the transborder agglomeration of Geneva, entered in service (first lines opened in December 2019). It
was constructed with the aim to facilitate the use of public transportation for commuters in the Greater
Geneva area (Fumagalli, 2019). Hence, this structural difference between the cities might no longer apply
as pronouncedly.

37



Chapter 4. Research approach, research strategy & epistemic position

(media, health and insurance). We received 11 contacts in Basel, 15 in Geneva and
10 in Lausanne. In selecting interviewees from the contacts provided, we strived to
constitute a sample that ensured maximum variation regarding our sampling criteria. The
sample is presented in Table B.1 in Appendix B. The anonymised interview transcripts
have been published on the repository of FORS and can be consulted here: https:
//forsbase.unil.ch/project/study-public-overview/15898/0/ (Meinherz, 2019).
Interviewees and companies agreed to the publication of the anonymised transcripts.

Module 1b: Urban energy consumption

With the research conducted in Module 1b, we aimed to contribute to the efforts to
empirically explore in how far urban consumption patterns can be described by means of
simple and universal laws that emerge on the macro-scale from local-level interactions
(Batty, 2012; McPhearson et al., 2016). Therefore, we strived to analyse cities that are
very different from each other and located in different regions of the world.

We selected ten cities located on four continents and in six countries, that are different
regarding their socio-economic structure, located in different climate zones, and, most
importantly, that exhibit wide distributions in the urban features that previous studies
have identified as important factors in shaping urban consumption patterns. These
features are population size, population density and income (Asafu-Adjaye, 2000; Facchini
et al., 2017; Halicioglu, 2009; Pincetl and Newell, 2017). Figure 4.2 shows the distributions
in population size and density and in medium income as well as in energy consumption
indicators in the selected cities. Figure 4.2 furthermore shows variations in the micro-
territorial unit (MTU) size within and across cities. The wide variation in MTU size
potentially biases the results of the analysis. However, to conduct our study, we had to
work with the data that was available at the MTU level, and thus with how MTUs were
defined in each city.

We collected the data by consulting national and local statistical offices, data made
available by grid operators, open databases, and scientific literature. The data sources
can be found in the supplementary material published along with Manuscript II, which
can be consulted here: http://mdpi.com/2071-1050/11/12/3246/s1 (Bettignies et al.,
2019). The data is summarised in Table C.1 in Appendix C.
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Figure 4.2 – Comparison of the variation of the selected urban characteristics and energy
consumption patterns at the intra-urban level. Curves represent the kernel density
estimations of the probability density functions across MTUs.
Legend: EUpc–Electricity use per capita; REUpc–Residential electricity use per capita;
NGUpc–Natural gas use per capita; PPP–Purchasing power parity. Source: Manuscript
II.
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Table 4.3 – Overview of the theories and methodological approaches used in and the empirical sites of the different research modules.

M
od

ul
es Prequel. Identifying promis-

ing approaches and open
questions

1a. Disentangling the dynam-
ics of change: Consumption
as an embedded practice

1b. Disentangling the dynam-
ics of change: Consumption
as an emerging pattern

2a. How normative considera-
tions enter knowledge produc-
tion

2b. How normative consider-
ations shape knowledge pro-
duction

T
he
or
ie
s

Practice theories in consumer
studies, new science of cities

Practice theories in mobility
research, mobilities turn New science of cities

Sustainability science, eco-
nomic philosophy, political
ecology

Sustainability science, politi-
cal ecology, science and tech-
nology studies

M
et
ho

do
l.

ap
pr
oa
ch
es

Bibliometric mapping, narra-
tive review Qualitative content analysis Univariate linear regression

in logarithmic space Narrative review Narrative review

E
m
pi
ri
ca
l

si
te
s

N/A Geneva, Basel, Lausanne

Milan, London, Brussels,
Glasgow, NYC, LA, San
Francisco, Chicago, Cape
Town, Buenos Aires

N/A N/A

D
at
a

Qualitative Qualitative Quantitative N/A N/A

D
at
a

so
ur
ce

Scopus Semi-structured interviews

National & local statistical
offices, grid operators, open
databases, scientific litera-
ture

N/A N/A

A
na

ly
se
d

ph
en
om

en
on

Research on consumption
practices and urban energy
use

Urban commuter mobility Urban energy consumption Knowledge production pro-
cesses

Knowledge production pro-
cesses

M
an

us
-

cr
ip
ts

I, II III, IV II V V, VI
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4.3 Epistemic position

The epistemic position of this thesis reflects the exploratory research approach presented
in Section 4.1. The pragmatist approach to theory that informs the exploratory approach
followed by this thesis is based on the premise that scientific knowledge is the result of a
process during which objective facts are described and interpreted by researchers and
translated by them into concepts, notions and theories (see Section 4.1). Concomitantly,
great emphasis is placed on the researcher(s), and on how they make sense of the world.
This emphasis on the researcher(s) and their specific interests and experience is also
reflected in the citation on exploratory research that opens Section 4.1. In line with these
premises, the epistemic position of this thesis grounds in constructivism.

From a constructivist stance, knowledge production is conceived of as a social process that
is embedded in social structures and dynamics. As a result thereof, knowledge reflects
the values and discursive a priori of the social context in which it has been produced.
Therefore, knowledge must be understood as socially constructed and situated (Berger
and Luckmann, 2005; Knorr Cetina, 1983; Latour, 2003). Processes and phenomena
come into being in the form in which they are represented by being studied by the people
studying them (Haraway, 1991; Latour, 1991; Law, 2004). And the people studying them
do so from their particular perspective that is shaped by their social context and their
position in it (Haraway, 1991). Knowledge is, thus, necessarily situated. As a result of
researchers’ different experiences, research contexts etc., they approach the same research
object from different perspectives and with different approaches. Concomitantly, research
can only be considered objective or rigorous if researchers adopt a reflexive research
praxis and clarify their a priori by rendering explicit their positionality and revealing
the motivations that guide their research (Franks, 2002; Haraway, 1988; Harding, 1993).5

Acknowledging that knowledge is socially constructed and situated implies recognising
that it is necessarily partial. Some questions are asked whereas others are left open, and
the questions asked are explored from some perspectives but not from others. From a
constructivist standpoint, this implies that the partiality of knowledge must be recognised,
rendered explicit and examined regarding the interests it serves (Latour, 2003; Haraway,
1991).6 Furthermore, taking a constructivist approach to knowledge production means
recognising that once constructed, representations and interpretations of facts contribute
to the construction of other representations and interpretations, and thus develop an

5This emphasis on the necessity of a reflexive scientific practice differentiates a constructivist from
a pragmatist stance such as the one proposed by James (1978). James (1978) strongly emphasises
the necessity of evaluating theories or ideas in view of whether they lead to ways of thinking about
a phenomenon that are interesting or useful, and in view of whether they raise interesting questions.
However, his reflection stops there, without concluding on these grounds that consequently, it is necessary
to reflect on who or what defines what is interesting and useful, and on which grounds.

6This emphasis on the necessity of dealing with the partiality of knowledge by insisting on its political
nature differentiates the constructivist approach from the relativist one. From a relativist perspective, the
partiality of knowledge implies that all knowledge can and should be deconstructed ad nihilum (Latour,
1991, 2003).
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agency of their own (Latour, 2003; Haraway, 1991).

This thesis accounts for these premises in two ways. On the one hand, this thesis explicitly
acknowledges that knowledge production in general and knowledge production concerned
with change in carbon-intensive urban consumption practices in particular is entangled
with societal discourses and dynamics. This explicit acknowledgement manifests in the
two-fold perspective taken on change in carbon-intensive urban consumption practices
presented in Chapter 3 (see Figure 3.1), and, concomitantly, in that the thesis is not only
interested in better understanding the phenomenon of change in carbon-intensive urban
consumption practices per se (research objective 1), but also in better understanding
how normative considerations enter and shape knowledge production concerned with this
phenomenon (research objective 2).

On the other hand, these premises imply that also the research conducted in this thesis
has to be understood as constructed and situated. Therefore, in the remainder of this
chapter, I render explicit and reflect on the situatedness of the research conducted in this
thesis. To guide me in this reflection, I draw on how Franks (2002) defines situatedness.
She defines situatedness as consisting of one’s standpoint, one’s situation, and of the
identity that is attributed to or forced upon one by others.7 In Section 4.4, I present the
research context of this thesis, and thus the situation in which I conducted the research.
In Section 4.5, I reflect on my standpoint, situatedness and positionality as a researcher.
In this reflection, I focus both on how I define my identity as a researcher in general,
and on how I defined it in relation to the research participants. This second part of the
reflection furthermore allows me to reflect on how my researcher persona was perceived
by the research participants.

4.4 Research context of the thesis

This thesis was conducted in the context of the urban metabolism project of the Laboratory
for Human-Environment Relations in Urban Systems (HERUS). The project has been
funded through the Swiss Mobiliar Chair in Urban Ecology and Sustainable Living.8

The project aims to further the understanding of the drivers and dynamics of the urban
metabolism, by combining methods and approaches from different disciplines. It aims
to produce knowledge that can be of use in reducing the carbon footprint of urban
resource and energy consumption. The project was led by Prof. Claudia R. Binder
(HERUS/EPFL).

7Franks (2002) uses the term “positionality” to refer to the identity that is attributed to or forced
upon one by others. However, other scholars use the term “positionality” to refer one’s situatedness in
general (Simandan, 2019; Vilsmaier, 2013). In line with this second use of the term, I use “positionality”
to refer to my situatedness in general.

8More information on the project can be found on the project page: https://www.epfl.ch/labs/
herus/index-html/projects/urban-metabolism/
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4.5. Researcher positionality

Two theses were started in this project. The present thesis focusses on the dynamics
of the practices underlying urban resource and energy consumption. The second thesis
focussed on the development of accounting methods and models capable of grasping and
reproducing the complexity of the dynamics of urban resource and energy consumption.
The second thesis was conducted by João Meirelles and remains unfinished due to him
passing away. The collaboration between João and me resulted in two joint publications,
which were realised together with members of the Metabolism of Cities9 group: Manuscript
II (Bettignies et al., 2019), and Athanassiadis et al. (2017). Although our theses pursued
different research aims, João and I often discussed our respective work and our ideas on
urban dynamics and structures. These discussions were all the more interesting because
whereas we adhered to the same principles and values, we were guided by completely
different paradigms and epistemic positions in our scientific practice.

4.5 Researcher positionality

As a researcher, I see myself as a public servant, in the sense that I see it as my purpose to
provide a service to society. The service in question is knowledge production. Since I am
also a member of the society to which I provide a service, the nature of the service that I
provide—meaning the knowledge that I produce—is shaped by what I identify as urgent
or important for society to have greater knowledge of. Thus, as a researcher, I strive to
produce knowledge that can be of use in solving social problems that I identify as pressing,
or that sparks or contributes to discussions that I identify as important. In the endeavour
of identifying pressing problems or important discussions, I am guided by the ideals
and analyses of ecosocialism (Löwy, 2015) and materialist ecofeminism (Mellor, 2000;
Salleh, 2017). The commitment to working towards just low-carbon futures inherent to
these currents of thought explains my interest in conducting a thesis concerned with the
challenges of studying change in carbon-intensive urban consumption practices. However,
in exploring this topic, I drew on and contributed to theories and approaches different
from those guiding ecosocialist and materialist ecofeminist analyses.

When conducting interviews, I strived for a neutral interviewer position by creating a
strong institutional identity as a researcher who is representing their research institution
(Alby and Fatigante, 2014; Cassell, 2005), and by centring the conversation around the
interviewees’ viewpoints (Alby and Fatigante, 2014). This decision was motivated by the
nature of the research topic. With the increasing communication on ecological issues in
mainstream media and the emergence of the climate strike movements, everyday mobility
has become a topic that is tied to on-going and ideologically charged societal discourses.
In this context, it seemed important to create an interviewer identity that favours the

9Metabolism of Cities groups researchers from different institutions around the joint mission of
“collaborating on systematically improving the sustainability of cities, by creating and sharing urban
metabolism knowledge and accelerating its implementation in policy and practice” (from the website).
More information on the group can be found on the website: https://metabolismofcities.org

43

https://metabolismofcities.org


Chapter 4. Research approach, research strategy & epistemic position

creation of a conversation space in which the interviewee feels supported, rather than
contested or potentially threatened (Lillrank, 2012).

Whereas the creation of a strong institutional identity is helpful to maintain a neutral
interviewer position, it can come at the expense of a conversation space that creates a
feeling of intimacy and that allows for spontaneity (Alby and Fatigante, 2014). To avoid
this, I adopted an approach based on active listening and formulated my questions in
such a way that they mirrored the interviewees’ ways of speaking and their approach to
the topic (Lillrank, 2012).10

In particular during the interviews conducted in Geneva and Lausanne, many interviewees
attributed an identity to me that was inconsistent with the one of a neutral interviewer.
These interviewees were convinced that urban mobility was significantly “better” organised
in the German-speaking cantons. Because they recognised my accent as the one of a
Swiss German native speaker, they wanted to hear my evaluation of the situation in
their respective city from my viewpoint as someone who is used to a “better” system, or
wanted to assess whether I adhered to the standard that they assumed German-speaking
Switzerland to be. I was able to dodge such attempts by briefly evoking that I had passed
most of my adult life in Western Switzerland, thus turning the conversation back to the
geographical context of Western Switzerland. My institutional identity, which is tied to
a research institution in Western Switzerland (EPFL), was helpful in this endeavour.

Creating a strong institutional identity creates and marks a difference between the
interviewer and the interviewee. As a result, the objectivation of the researched, which
can be said to be inherent to the analytical process, risks to be reinforced (Rose, 1997;
Vilsmaier, 2013). The relationship between an interviewer with a strong institutional
identity and the interviewee clearly corresponds to a relationship of power, in which
one has the power to draw a picture of the other’s experience (Franks, 2002; Rose,
1997; Vilsmaier, 2013). However, Rose (1997) insists that such power relations within
research can be productive. This is notably the case when the aim is to produce new
understandings that can contribute to improving the condition of the researched. As
mentioned in Chapter 3, in the research on the dynamics of consumption practices,
one of the focal points of this thesis was their meaning, and thus the role they play in
notions of good and desirable lives. Therefore, by shedding light on how the dynamics
of consumption practices are entangled with interviewees’ well-being and with their
conceptions of a good life, the knowledge produced in the context of this thesis has the
potential to mobilise such productive forms of power.

10Lillrank (2012) stresses that such an approach based on active listening requires a substantial amount
of emotional labour. In anticipation thereof, I strived to include breaks between interviews and to not
conduct too many interviews per day. In the case of the interviews that took place in Basel, this was,
however, not possible due to the geographical distance between Basel and Lausanne. I only travelled to
Basel twice, and conducted all the interviews during the two days that I spent there.
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5 Synthesis and discussion of the
results

This chapter summarises and discusses the key findings from each module. The findings
are presented and discussed in more detail in the manuscripts in Part II. The manuscripts
on which the modules are based are mentioned at the outset of each module.

5.1 Prequel. Identifying promising approaches and open
questions

Key findings

• With regard to research on consumption that draws on practice theories, our
findings show that studies that focus on the persistence of carbon-intensive
consumption practices became prevalent around 2013-14. Since 2014-15, re-
search that analyses specific carbon-intensive consumption practices dominates
the field. The chief of research focusses on household energy consumption.
Research on mobility emerged around 2015-16 but remains marginal in compar-
ison. Furthermore, few linkages exist between research on consumption that
draws on practice theories and research that draws on alternative approaches.

• With regard to research inspired by the new science of cities, our findings show
that though first empirical results indicate that there might be generalisable
laws that can explain variations in energy consumption patterns across cities,
the corresponding studies rely on strong assumptions and relatively limited
sample sizes. Furthermore, the findings of previous studies indicate that the
relationships between the drivers of energy consumption patterns must be
better understood, as well as how these drivers interact with the scale of
analysis.
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Outset. In this module, we reviewed the state of the art of two emerging and promising
approaches for studying the complexity of change in carbon-intensive urban consumption
practices; namely, practice theories and the new science of cities. On the one hand,
we analysed where in the vast field of research on consumption practice theories find
application, how their use in this field has evolved, and which connections exist to
alternative approaches that are used to enquire similar issues. On the other hand, we
reviewed the assumptions underlying previous empirical applications of the new science
of cities. This module groups research from Manuscripts I and II.

Insights gained.
Research on consumption practices inspired by practice theories.1 Our analysis of the
fields in which practice theories find application revealed six research clusters (see Figure
1 in Manuscript I [Chapter 7]). The first cluster groups applications of practice theories in
the field of energy research. Most studies deal with energy-consuming household practices.
The second cluster groups research concerned with change in practices and notably the
impact of different kinds of policy interventions on practices. The third cluster groups
applications of practice theories to the field of consumer studies. A frequent theme in
this field is food-related consumption. The fourth cluster groups research on socialisation
and learning. The fifth cluster groups research in the field of business and marketing.
The sixth cluster relates less to a research field than it groups frequently used terms.

The predominance of the identified research fields has evolved over time (see Figure 2
in Manuscript I [Chapter 7]). Practice theories first emerged in the field of research
related to business and marketing. Though addressing consumption, studies in this
field are more concerned with the links between consumption and identity than with
the carbon intensity of consumption. Around 2013, the focus in this field shifted to
innovation studies. The focus increasingly lay on studying potentials for the promotion of
carbon-efficient technologies and practices. Starting from 2014, applications of practice
theories in the field of consumer studies started to dominate. Research increasingly
focussed on consumption practices per se, and the many ways in which they are embedded
in routines, technology, the organisation of space etc. Concomitantly, research on specific
consumption practices gained ground, with a particular focus on household practices
related to food and energy consumption. In particular research in the domain of energy
consumption still dominates the field. Applications of practice theories to mobility started
gaining ground in the years 2015 and 2016, but remain marginal in comparison.

The fragmentation of the field of research on consumption inspired by practice theories
became apparent from the co-citation and journal overlay representation analyses. The
co-citation analysis showed again the prevalence of research concerned with the carbon-
intensity of consumption practices (see Figure 3 in Manuscript I [Chapter 7]). Very
few linkages exist between this field and the other empirical cluster that emerged in
our analysis, and that groups research in the domain of marketing and business. The

1This section is based on Manuscript I.
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overlay representation analysis revealed the concentration of research in the fields of
energy and environmental studies (see Figure 4 in Manuscript I [Chapter 7]). In this
domain, connections exist between research inspired by practice theories and research
that draws on transition theories. There are also linkages to research concerned primarily
with the agentive aspects of technology. Connections to fields outside the realm of
technology and transition studies are, however, scarce. For instance, little linkages exist
to studies inspired by practice theories that focus on the health impact of consumption
practices. The increasing prevalence of studies focussing on household energy and
electricity consumption might play a role therein: Compared to consumption practices
related to food or mobility, these practices are less likely to be addressed by research
outside the field of energy and environmental studies.

The assumptions underlying research analysing consumption practices as the emergent
property of cities.2 The chief of research enquiring into the drivers and dynamics of
urban energy consumption has focussed on testing which urban features can explain
cross-city variations in energy consumption. Using methods ranging from regression
analyses to econometric modelling, such studies found that, amongst others, urban
form, economic activity, income, population size and density, and average floor space
can, to some degree, explain patterns in urban energy consumption. The complexity of
the relationship between such urban features and patterns in energy consumption has
been stressed by studies that found that their results heavily depended on the chosen
accounting method and energy use indicator. This complexity notwithstanding, due to
data scarcity, many studies rely on modelled data, thus positing strong assumptions
regarding the data. Furthermore, the chief of research in this domain compares cities at
the city level, thus assuming that cities can be analysed as homogeneous wholes.3

In this field, an approach that is termed “the new science of cities” has been gaining
traction. This approach is inspired by complexity science and suggests to analyse cities as
complex systems, driven by universal laws that are shared across cities (Batty, 2012). First
empirical results indicate that the relationship between population size and density and
per capita energy consumption tends to follow power laws (Facchini et al., 2017; Kennedy
et al., 2015). However, the corresponding studies are based on the assumption that cities
can be analysed as homogeneous wholes and that the relationship between urban features
and energy consumption patterns is scale-invariant. These assumptions are challenged by
the finding that urban features that strongly correlate with energy consumption vary at
the suburban level (Mindali et al., 2004). Therefore, a better understanding is needed of
how the internal heterogeneity of cities plays into the relationship between urban features
and energy consumption.

2This section is based on Manuscript II.
3A comprehensive overview of the studies in this domain including the methods they used, the

variables they considered, the data they used, their scale of analysis and main findings can be found in
the supplementary material published along with Manuscript II and that is reproduced in Appendix A.
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Main contributions. This module identified the fields of research to which practice
theories have been applied, and it revealed the lack of linkages between research that draws
on practice theories, and research on similar issues that draws on alternative approaches.
Furthermore, this module provided an overview of the results of previous studies that
enquired into the drivers and dynamics of urban energy consumption, and revealed the
assumptions that such studies are based on. Thereby, this module contributed to a better
understanding of the state of the art of emerging and promising approaches for studying
the dynamics of change in urban consumption practices. This allowed us to identify open
questions and challenges that require further exploration. The insights gained from this
module set the stage for modules 1a and 1b.

5.2 Module 1a. The dynamics of change: Consumption as
an embedded practice

Key findings

• We developed an empirically grounded concept model of modal shifts that
distinguishes three stages: i) abandoning the old means of transportation, ii)
adopting the new means of transportation, and iii) establishing a commuting
routine with the new means of transportation.

• We identified four sets of dynamics that play into and shape these stages:
Dynamics related to i) the conditions of use of different means of transportation,
ii) the coordination of one’s commuting with other people’s mobility needs, iii)
the coordination of available resources between commuting and other daily
practices, and iv) intrinsic motivations regarding the time spent commuting.
These dynamics are often intertwined in modal shifts.

• Furthermore, we developed an empirically grounded typology of registers
through which meaning can be ascribed to commuting: The functional register
refers to mobility needs and perceived possibilities for satisfying them. The
hedonic register refers to how commuting is experienced and intrinsically
valued. The representative register refers to socially shared representations of
movement, mobility and means of transportation. And the habitual register
refers to the routinised aspect of commuting.

• We identified three sets of dynamics that shape through which register meaning
is ascribed to commuting, and that play into shifts between registers: i) Dy-
namics related to the spatio-temporal complexity of everyday life, ii) dynamics
emerging from how meanings are constructed in the nexus between socially
shared and personally meaningful representations, and iii) dynamics related to
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subjective experiences of commuting. These dynamics are often intertwined
in shifts in meanings of commuting. Furthermore, they are entangled with
structural dynamics that shape the spatio-temporal complexity of everyday
life, with the dynamics of social representations, and with structural dynamics
that shape the conditions of use of means of transportation.

• Our findings indicate that modal shifts and shifts in meanings are tightly
intertwined. Modal shifts cannot be understood without accounting for the
different ways in which commuting can be meaningful. And shifts in meanings
cannot be dissociated from experiences of commuting that are shaped, among
other things, by which means of transportation is used. We identified three
patterns in how modal shifts play out, and that describe different ways in which
they affect meanings of commuting: i) Same performance and experience of
commuting (meaning remains unchallenged), ii) relearning everyday mobility
(meaning is challenged and reconstructed), and iii) embedding commuting in a
new lifestyle (role of commuting in everyday life changes fundamentally).

Outset. In this module, we focussed on commuting as one example of a mobility-
related consumption practice. The conceptualisation of commuting as a consumption
practice has been suggested by Heisserer and Rau (2017) on the grounds that such an
approach to commuting “serves to highlight its immediate resource implications as well
as its dependence on material- and energy-intensive aspects of production that underpin
transport infrastructure systems”; an aspect that they identify as being “particularly
important for research on modern resource-intensive mobility practices and possible
ways to change them” (ibid, p. 4). Conceiving of commuting as a consumption practice
furthermore sets the spotlight on how it is entangled with “wider socio-cultural, material
and structural conditions” (ibid, p. 5).

We set two focal points: On the one hand, we explored changes in the means of
transportation in use (modal shifts). We complemented existing research in this domain
by focussing on the questions of how dynamics related to the individual life course and
at the structural level are intertwined in triggering and shaping modal shifts, and of
how modal shifts affect commuting practices (Manuscript III). On the other hand, we
explored shifts in meanings of commuting. We complemented existing research that has
described the manifold ways in which commuting can be meaningful, by focussing on the
questions of how specific meanings are ascribed to commuting, and which dynamics play
into shifts in these meanings (Manuscript IV).

Insights gained. To study the dynamics of modal shifts and shifts in meanings of
commuting, some initial conceptual work was necessary. On the one hand, we developed
a concept model of modal shifts in commuting. This model allowed us to differentiate
three stages in modal shifts that represent different processes and are each characterised
by different dynamics: i) Abandoning the old means of transportation, ii) adopting
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the new means of transportation, and iii) establishing a routine with the new means
of transportation (see Figure 2 in Manuscript III [Chapter 9]). On the other hand, we
developed a typology of four registers through which commuters ascribe meaning to
mobility: i) a functional register, ii) a hedonic register, iii) a representative register, and
iv) a habitual register (see Table 4 in Manuscript IV [Chapter 10]). This typology allowed
us to identify shifts in meanings of commuting. Armed with these tools, we disentangled
the dynamics of modal shifts and shifts in meanings. We identified four sets of dynamics
that can give rise to and that shape modal shifts, and three sets of dynamics that play
into shifts in meanings of commuting. Furthermore, we identified three patterns in how
modal shifts play out and affect the role commuting plays in people’s lives.

The dynamics of modal shifts.4 Our findings revealed that modal shifts can arise from
dynamics related to i) the conditions of use of different means of transportation, ii) the
coordination of commuting with other people’s mobility needs, iii) the coordination of
available resources between commuting and other daily practices, and iv) to intrinsic
motivations regarding the time spent commuting (Table 5.1).

Table 5.1 – Dynamics playing into modal shifts. Source: Adapted from Manuscript III.

Dynamics related to the. . . Description

Conditions of use of different
means of transportation

Comparative availability and conditions of use of different means
of transportation

Coordination of commuting with
other people’s mobility needs

Coordination of commuting with the mobility needs of other peo-
ple (e.g. accompanying or picking up people, sharing means of
transportation with other people)

Coordination of available re-
sources between commuting and
other daily practices

Allocation and management of resources such as time, money,
mental or physical energy, etc. between everyday practices

Intrinsic motivation of commut-
ing

Intrinsic motivations regarding or intended purposes of commuting,
that impose the use of a specific means of transportation

With regard to dynamics related to the conditions of use of different means of trans-
portation, our findings revealed that these can play out at different scales and concern
different domains: Macro-social developments such as increasing road traffic or ecologi-
cal awareness, workplace-related developments such as increasing parking costs, urban
policies such as public transportation subsidies, and biographical developments such as a
move of the home or workplace can all play a role in modal shifts. We found that such
dynamics that affect the relative conditions of use of different means of transportation
can both trigger the abandoning of the established means of transportation, and play
a role in which means of transportation is adopted in replacement. Our finding that
traffic plays a key role in triggering and shaping modal shifts stresses that in addition
to existing studies that analyse the impact that policy interventions in transport in-
frastructure have on commuting (Fuller et al., 2013; Heinen et al., 2017; Martin and

4This section is based on Manuscript III.
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Shaheen, 2014; Nkurunziza et al., 2012; Shaheen et al., 2013; Song et al., 2017; Uttley and
Lovelace, 2016), more research is needed that focusses on how endogenous infrastructural
dynamics (such as those related to increasing traffic) are entangled with modal shifts.
Furthermore, we found that how changes in the relative conditions of use of different
means of transportation affect commuters’ modal choices cannot be dissociated from how
commuters intrinsically value commuting. This last insight addresses a question left open
by previous studies that found that modal shifts often coincide with relocations of the
home or the workplace, and that concluded that it is difficult to identify clear patterns in
such modal shifts (Gerber et al., 2017; Rau and Manton, 2016; Scheiner and Holz-Rau,
2013; Yang et al., 2017). Our findings stress that to understand the complex patterns
of modal shifts that result from relocations, differences in how commuters intrinsically
value commuting must be accounted for.

With regard to dynamics related to the coordination of commuting with the mobility
needs of other people, we found that these can result from having to share a means of
transportation with other people, or from having to chauffeur other people. Our findings
revealed that such efforts of coordination can produce situations in which commuters
have to compromise and cannot use their preferred means of transportation. We observed
that in particular commuters who took on responsibility for their children’s mobility
needs in many cases started using the car as a consequence thereof, though they would
have preferred using a different means of transportation. These findings resonate with
studies that found that parenthood tends to coincide with an increase in car use, and
that due to unequal distributions of care work, this increase in car use mainly concerns
women (De Haas et al., 2018; Holton and Finn, 2018; Janke and Handy, 2019; McCarthy
et al., 2019; McQuaid and Chen, 2012; Oakil, 2016; Scheiner, 2014).

With regard to dynamics related to the coordination of available resources between
everyday practices, we found that these can concern resources such as money, time or
personal energy. Our findings in this regard revealed that this necessity to coordinate
different everyday practices can mean that also practices that do not create specific
mobility needs can play a role in how commuting is performed. These insights stress the
necessity to account for how commuting is embedded in people’s everyday lives when
analysing modal shifts (Rau and Sattlegger, 2018; Watson, 2012).

Lastly, with regard to dynamics related to the intrinsic motivation of commuting, our
findings mirror those of previous studies that found that there is a great variety of ways in
which commuting can be intrinsically valuable to commuters (Haustein and Nielsen, 2016;
Kaufmann, 2000; Kaufmann et al., 2020; Prillwitz and Barr, 2011; Rérat, 2019). These
findings stress the importance of analysing commuting not only as a utilitarian practice,
but also as an intrinsically valuable one (Mokhtarian et al., 2001). We found, however,
that even in cases where commuters had strong intrinsic motivations for adopting a
specific means of transportation, they often did so only once extrinsic triggers fell into
place or a barrier disappeared.
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Overall, our findings on the dynamics of modal shifts have implications for studying modal
shifts in commuting. Firstly, our findings revealed that modal shifts are embedded in
dynamics that play out at different levels, ranging from life course dynamics to dynamics
playing out at the company or city level to macro-social dynamics. This insight indicates
that neither approaches that completely focus on the commuter, nor approaches that
completely decentralise the commuter and only focus on the commuting practice, are for
themselves sufficient for grasping the dynamics giving rise to and shaping modal shifts.

Secondly, our findings indicate that modal shifts are both a strategy to adapt to life
events or situational dynamics, and a strategy to infuse commuting with an intrinsically
motivated purpose. This insight stresses that neither approaches that analyse commuting
as a purely habitual practice, nor approaches that analyse it as a practice that is the
result of conscious decisions, are for themselves sufficient for grasping the dynamics
giving rise to and shaping modal shifts. In modal shifts, in many cases, adjustments
of “habitual modes of acting” and the implementation of “conscious projects of action”
(Gronow, 2008, p. 254) intersect. Therefore, to disentangle the dynamics of modal shifts,
commuting must be understood as simultaneously embodying both modes of action.

Thirdly, from our findings, it became apparent that how situational dynamics play into
modal shifts depends on how commuting is intrinsically valued. This insight stresses
the importance of acknowledging not only the many ways in which commuting can be
intrinsically valued (Kaufmann et al., 2020; Rérat, 2019), but also of understanding how
such differently valued commuting practices come into being (Cass and Faulconbridge,
2017; Heisserer and Rau, 2017; Laakso, 2017; Sattlegger and Rau, 2016). With the
second focal point of this module, we built on this insight and analysed how meanings
are ascribed to commuting and which dynamics play into shifts in these meanings.

The dynamics of shifts in meanings.5 With our research on the dynamics of meanings of
commuting, we were able to deepen and complement the insights gained when analysing
modal shifts. We identified three sets of dynamics that play a role in how meaning is
ascribed to commuting, and that can be at the origin of shifts in these meanings: i)
Dynamics related to the spatio-temporal complexity of everyday life, ii) dynamics related
to representations of mobility and means of transportation, and iii) dynamics related to
experiences of commuting (Table 5.2).

5This section is mainly based on Manuscript IV and partly on Manuscript III.
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Table 5.2 – Dynamics playing into shifts in meanings. Source: Adapted from Manuscript
IV.

Set of
dynamics

Manifested in commuters’
narratives in the form of

Processes through which
meanings are shaped

Observed
shifts
between
registers

Spatio-
temporal
complexity
of everyday
life

Distribution of care work;
affordability of housing for families in
city centres

Reacting to mobility needs Functional ↔
hedonic ↔
representa-
tive

Representa-
tions

Ideal of an environmentally friendly
lifestyle; ideal of a healthy / balanced
lifestyle; ideal of speed; ideal of
freedom and flexibility

Deconstructing
representations; defying
representations; building on
representations; constructing
identities

Representa-
tive ↔
hedonic

Experi-
ences of
commuting

Commuting experienced as
pleasurable, enriching, stressful,
tedious; conditions of use of means of
transportation experienced as
(in)adequate

Questioning modal practice;
revisiting past modal
practice; questioning
representations

Habitual ↔
hedonic ↔
representa-
tive ↔
functional

With regard to dynamics related to the spatio-temporal complexity of everyday life,
we found that increases in the spatio-temporal complexity tended to coincide with
a shift from ascribing meaning to commuting through the hedonic or representative
registers to ascribing meaning to it through the functional register. Inversely, when
the spatio-temporal complexity of interviewees’ everyday lives decreased, the functional
register tended to lose importance in meanings of commuting; instead, the hedonic and/or
representative registers were used. We observed that shifts between the hedonic and/or
representative and the functional register were rooted in the experience of being forced
into or released from highly complex mobility needs. Childbirth played a key role in
increasing the spatio-temporal complexity of the everyday lives of mothers; notably as a
result of unequal distributions of care work in families and the difficulty to find affordable
housing for families in city centres. This finding mirrors the insights we had gained on
modal shifts. We observed that the purely functional car-based everyday mobility that
resulted from taking on the lion share of childcare duties was in many cases experienced
as stressful.

With regard to dynamics related to representations, we found that commuters frequently
ascribed meaning to commuting through acts of defying, deconstructing or building
on social representations of mobility or means of transportation. This concerned both
representations that commuters had internalised, and representations that prevailed in
their social environment. Commuters who had internalised representations that tied
mobility to ideals of speed had to first deconstruct them in order to ascribe meaning
to commuting through the hedonic register. And commuters who ascribed meaning to
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their commuting in ways that contradicted representations that prevailed in their social
environment had to defy them. They tended to feel isolated and unsupported in their
practice. Their experience contrasted with the one of commuters whose commuting
practice and way of ascribing meaning to it resonated with prevailing social representations.
The latter in many cases felt pride and used their commuting practice for constructing
and expressing their identity. Furthermore, we observed a shift in the representations
that played a role in acts of ascribing meaning to commuting. This concerned the
representation of the car. Whereas the car used to be perceived as the embodiment
of mobility and of freedom, success and pleasure, it was increasingly associated with a
burdensome mobility that created socio-ecological problems. Concomitantly, commuters
who used to ascribe meaning to their car-based everyday mobility through the habitual,
hedonic and/or representative registers increasingly started questioning their practice.

With regard to dynamics related to experiences of commuting, we found that meanings
of commuting shifted with changes in how commuting was experienced. Such changes in
experience resulted, on the one hand, from changes in the conditions of use of different
means of transportation. On the other hand, they resulted from modal shifts and the
experience of a different means of transportation. In many cases, they were entangled with
different and shifting representations of commuting and specific means of transportation.
One change in the conditions of use that stood out as a prominent factor in these dynamics
was increasing traffic and the resulting deterioration of the experience of driving. As a
result thereof, some commuters abandoned the car and adopted means of transportation
that allowed them to preserve the same way of ascribing meaning to their commuting. In
many cases, these commuters adopted active means of transportation (cycling, walking).
With regard to shifts in meanings that followed from experiences of commuting with a
different means of transportation, we observed that these often comprised not only a shift
in how the practice per se was made sense of, but also in the perception of the previous
practice. Furthermore, we observed that in particular commuters who adopted low-
carbon means of transportation started ascribing meaning to their commuting through
the representative register by building on ideals of environmentally friendly lifestyles.
However, though this affirmed them in their new modal practice and thus contributed to
stabilising the new means of transportation in their everyday routine, it rarely played a
role in their decision to change means of transportation.

These findings on how meanings of commuting are entangled with experiences with
different means of transportation resonate with the patterns that we identified when
we analysed the different ways in which modal shifts can play out and affect the role
commuting plays in commuters’ everyday lives. We identified three patterns in how
modal shifts play out. The first pattern describes modal shifts that mainly ensure
that commuting can be performed as smoothly as possible in a context of evolving
circumstances. This pattern reflects the experience of commuters who, following a
deteriorating experience with the car, replaced it with a means of transportation that
allowed them to preserve the same meaning of commuting. The second pattern describes
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modal shifts that initially present a challenge and that are followed by a period during
which a new commuting routine is developed. This pattern reflects the experience of
commuters who, following a shift to low-carbon means of transportation, gradually
started ascribing meaning to their commuting through the hedonic or representative
registers. The third pattern describes modal shifts that are embedded in a wider process
of establishing a new lifestyle, including shifting priorities. This pattern reflects the
experience of commuters who, once they experienced commuting with a different means
of transportation, not only started ascribing meaning to commuting in a different way,
but in addition revisited the experience of their past modal practice.

Overall, our findings on the dynamics of shifts in meanings have implications for studying
the persistence of carbon-intensive modes of commuting. Firstly, our findings revealed
that commuters espouse representations that are coherent with their commuting practice.
Representations such as ideals of pro-environmental lifestyles affirm commuters using
low-carbon means of transportation in their practice; however, they are not salient in
the case of commuters using carbon-intensive ones. In principle, also commuters using
carbon-intensive means of transportation might agree with such representations, but
they do not refer to them when ascribing meaning to their everyday mobility. These
insights challenge the assumptions of the “value-action gap”. The “value-action gap”
refers to the idea that agreement with pro-environmental values should translate into
pro-environmental actions. However, empirical research has shown that this is rarely
the case. This gap between endorsed values and actions has motivated a wealth of
research enquiring the factors impeding people from acting in accordance with their
concerns or values (Biggar and Ardoin, 2017; Chai et al., 2015; Hassan et al., 2016;
Mairesse et al., 2012). Our findings, however, corroborate the assertion that “the gap is
only mystifying if we suppose that values do (or should) translate into action” (Shove,
2010, p. 1276). Our findings indicate that representations of commuting and the values
they encompass cannot be understood independently from performances of commuting.
Therefore, focussing on a presumed gap between representations (and the values captured
therein) and performances of commuting hardly allows for understanding shifts in either
performances or representations.

Secondly, our findings challenge the idea that carbon-intensive modes of commuting
persist because they are more pleasurable or advantageous for commuters than low-carbon
modes (Jakovcevic and Steg, 2013; Steg et al., 2014). Our findings corroborated those of
studies that found strong associations between the use of active modes and increased
well-being (Olsson et al., 2013; Plazier et al., 2017; Singleton, 2019), and of studies
that found that car commuters are most likely to experience their commute as stressful
(Gatersleben and Uzzell, 2007; Legrain et al., 2015). This insight indicates that the
starting point of reflections on the persistence of carbon-intensive modes of commuting
should be reframed: Rather than asking how commuters can be enticed to commit to
low-carbon means of transportation, such reflection should start from the question of
why positively experienced low-carbon modes of commuting do not spread.
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Thirdly, the insights gained indicate that analyses of the dynamics that give rise to
differences in how commuters ascribe meaning to their commuting are a promising avenue
for identifying structural constraints inhibiting the spread of pleasurable low-carbon
modes of commuting. Our findings revealed that in particular commuters who feel forced
into a car-based everyday mobility as a result of the high spatio-temporal complexity of
their everyday lives experience the use of the car as stressful. Their experience can be
seen as the affective manifestation of a paradox that Rosa has termed “dysfunctional
decelaration” (2013, p. 49, translated from German by the authors). Whereas the car
carries the promise of freedom, flexibility and speed, automobility as a system imposes
an ever-greater need for speed and flexibility. The ensuing spread of a car-based everyday
mobility produces the standstill experienced by car-dependent commuters (Mattioli et al.,
2020; Rosa, 2013; Urry, 2004). They depend on the car for the speed and flexibility it
promises, but find themselves stuck in traffic.

Our findings stress that not all commuters are affected by this “dysfunctional deceleration”
in the same way. Whereas some commuters abandon the car for alternative means of
transportation that allow them to preserve an everyday mobility that they experience
as flexible, fast and pleasurable, others feel forced to continue using the car despite the
inconveniences it presents. This insight mirrors our findings on the dynamics of modal
shifts and resonates with Skeggs’ statement that whereas mobility can be a source of
pleasure or power for some, upon others, specific ways of being (im)mobile are enforced
(2004). It stresses the importance of being sensitive to “the actual and potential spatio-
social mobilit[ies]” (Kaufmann et al., 2004, p. 753) that manifest in different ways of
commuting. Exploring such differences can point to the structural dynamics that prevent
some commuters from shifting onto pleasurable low-carbon modes of commuting. In our
sample, these structural dynamics were related to the cost of housing in urban centres
and the unequal distribution of care work in families. They mainly concerned women
with children.

Main contributions. With its focus on commuting, research grouped in this module
contributes to a better understanding of the dynamics of a practice that despite its
substantial contribution to urban GHG emissions has received comparatively little
attention in empirical research inspired by practice theories (see Manuscript I [Chapter
7]). Our analysis of modal shifts allowed us, on the one hand, to shed light on how
dynamics at the individual and structural level are entangled in modal shifts. On the other
hand, it allowed us to identify patterns in how new means of transportation are integrated
into commuting routines and hence to shed light not only on how modal shifts come
about, but also on how they play out. Thereby, we addressed two open questions raised
by previous studies on modal shifts. Our analysis of how commuting becomes meaningful
to commuters and of the dynamics that play into shifts in these meanings allowed us, on
the one hand, to critically reflect on the assumptions of studies that ask which values or
meanings favour or impede the adoption of low-carbon means of transportation. On the
other hand, our findings showed that there is a potential for positively experienced low-
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carbon futures in urban everyday mobility. These findings led us to suggest to reframe the
problem: The starting point in reflections on the decarbonisation of commuting should
not be the question of how commuters can be enticed to adopt low-carbon means of
transportation. Instead, such reflections should start from the question of why positively
experienced low-carbon everyday mobility practices do not spread. Our finding showed
that to explore this question, approaches are needed that do not completely decentre the
practitioner to focus only on the practice. Instead, approaches are needed that make
it possible to explore how practitioners’ performances and experiences are shaped by
how they are differently embedded in structural dynamics. We found that enquiries into
how practitioners affectively experience their practices can be useful to uncover such
differences.

5.3 Module 1b. The dynamics of change: Consumption as
an emerging pattern

Key insights

• Previous studies based on city-level data of megacities found that the rela-
tionship between population size, population density and income and urban
energy consumption tends to follow scaling laws. Our insights suggest that
when looking at smaller cities and neighbourhood-level data, these findings
must be nuanced.

• The relationship between the selected urban features and patterns in energy
consumption appears to depend on the scale of analysis: We observed dif-
ferent correlations when looking at city-level and neighbourhood-level data,
respectively.

• The relationship between the selected urban features and patterns in energy
consumption further appears to be city-specific: Correlations observed at the
intra-city level can differ radically between cities. This finding indicates that
when analysing the relationship between urban features and patterns in energy
consumption, dynamics specific to the urban context that is being studied
must be accounted for.

• The importance of accounting for local-level and context-specific dynamics
is further emphasised by the insight that significant correlations between the
selected urban features and patterns in energy consumption are in most cases
stronger at the level of individual cities, than at the inter-urban level.
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Outset. In this module, firstly, we analysed whether previously identified power laws in
the relationship between urban features and energy consumption can also be found when
the sample is extended beyond megacities. This allowed us to test whether the same
relationships hold for different kinds of cities. Secondly, we analysed whether such power
laws can be observed at smaller scales than the city level. This allowed us to test whether
the identified relationships are scale invariant. Thirdly, we analysed whether different
cities exhibit the same relationships between urban features and energy consumption.
This allowed us to test whether there are shared internal processes across cities. This
module is based on Manuscript II.

Insights gained.
Population size. Our findings on the relationship between population size and energy
consumption to a certain extent reflect those of previous studies (Facchini et al., 2017;
Kennedy et al., 2015). We found that when looking at city-level data, more populated
cities tend to consume relatively less energy per capita. This relationship is confirmed
when looking at data at the MTU-level. However, when looking at each city individually,
a great variety of relationships between population size and energy consumption can be
observed. Whereas some cities exhibit strong and negative correlations, others exhibit
no significant correlation at all. And San Francisco exhibits a significant and positive
correlation between natural gas use and population size. Hence, if taken individually,
not all cities follow the same trend, and the importance of population size as a driver
of energy consumption patterns varies greatly across cities. It is, thus, not possible to
conclude that more populated cities are more energy-efficient. Rather, each city appears
to respond differently to population size. And in some cases, population size could not
be considered a driver of patterns in energy consumption at all.

Population density. Our findings on the relationship between population density and
energy consumption do not reflect those of previous studies. When looking at city-level
data, the correlations are not statistically significant, and the coefficients of determination
(R2) are too low to be relevant. Hence, power laws observed when analysing only
megacities cannot be observed when the sample is extended to include also smaller cities.
When looking at MTU-level data across cities, the correlations between population density
and energy consumption are statistically significant and exhibit a negative tendency, but
they do not explain much of the variation in energy consumption. When looking at the
cities individually, some exhibit strong and significant correlations, but others do not.
Hence, it is not possible to draw generalisable conclusions as to how energy consumption
relates to population density.

Income. Unlike for the other indicators, we could not complement the data on median
income at the city level with data from previous studies. Therefore, at the city level, the
number of data points was too small to draw conclusions on the relationship between
median income and energy consumption. When comparing the cities by looking at data
at the MTU level, only residential electricity use is moderately correlated with the median
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income level; however, the relationship appears to be discontinuous and does not seem to
follow a linear pattern. When looking at the individual cities, statistically significant
positive correlations between median income and energy consumption can be observed
for some cities. Others, however, do not exhibit any correlations between median income
and energy consumption, irrespective of the energy consumption indicator. Hence, it is
not possible to draw generalisable conclusions as to how energy consumption relates to
income. The analysed cities respond very differently to this driver. Furthermore, the
observed relationship depends on the energy consumption indicator.

Overall, our findings show, firstly, that relationships observed for one kind of city (e.g.
megacities) do not necessarily hold for other kinds of cities; secondly, that the relationship
between the analysed urban features and energy consumption is not in all cases scale
invariant; and thirdly, that when analysed at the city level, the relationships can take
very different forms depending on the city. These findings have implications for studying
the dynamics of drivers of energy consumption patterns. Firstly, if cities of different
kinds (megacities and others) are to be compared, more complex relationships than
those captured in power laws must be presumed. Secondly, that different relationships
are observed when looking at city-level and MTU-level data respectively indicates that
these relationships are scale-dependent and that different relationships will be identified
depending on the scale of observation. This insight raises the questions of how such
scale-dependency comes about, and which dynamics play a role therein. Exploring these
questions constitutes an interesting avenue for research on the dynamics of urban energy
consumption. Thirdly, the insight that at the MTU level, different relationships can
be observed depending on the city emphasises the importance of context-specific and
local-level drivers and dynamics, and the necessity of paying attention to such drivers and
dynamics in analyses of patterns in urban energy consumption. This insight questions the
usefulness of studies that assume cities to be homogeneous wholes that share universal
characteristics that explain their behaviour.

Main contributions. This module contributed to addressing two shortcomings of
existing empirical research inspired by the new science of cities: On the one hand, we
increased the sample size and extended it beyond megacities. On the other hand, we went
beyond the a-spatial approach of existing studies and investigated the scale-dependency of
previously identified relationships between urban characteristics and energy consumption
patterns. Our findings suggest, firstly, that when extending the sample to different
kinds of cities, the observed relationships between urban characteristics and energy
consumption patterns become much more diverse. Secondly, the identified relationships
are scale-dependent; a finding that points to the necessity of exploring dynamics between
urban indicators and across scale. Thirdly, when analysed at the MTU-level, there is
great heterogeneity in the identified relationships; a finding that stresses the importance
of investigating local-level drivers and of being sensitive to city-specific dynamics when
studying urban energy consumption.
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5.4 Module 2a. How normative considerations enter knowl-
edge production

Key insights

• We identified two processes through which normative considerations enter
knowledge production that is concerned with change in carbon-intensive con-
sumption practices: i) The process of setting a goal, and ii) the process of
taking an epistemic position. Furthermore, we identified ideal-typical positions
that illustrate how normative considerations can manifest in each of these
processes.

• Setting a goal. Knowledge production that is concerned with change in carbon-
intensive consumption practices is explicitly or implicitly tied to ideals of
low-carbon societies. At the example of conceptualisations of GHG emissions,
we demonstrated that such ideals are shaped by different ethical principles and
conceptions of the relationship between society and its biophysical environment.

• Taking an epistemic position. Acknowledging that knowledge production
that is concerned with change in carbon-intensive consumption practices is
inherently tied to normative considerations raises the question of how knowledge
production should engage with normative considerations. Different answers to
this question exist. At the example of conceptualisations of the relationship
between facts and values, we demonstrated that such different answers root in
different conceptions of what good science is and should be.

Outset. Based on theoretical explorations, in this module, we shed light on the processes
through which normative considerations enter knowledge production that is concerned
with carbon-intensive consumption patterns, and explored the content of these normative
considerations. This module is based on Manuscript V.

Insights gained. We identified two processes through which normative considerations
enter knowledge production that is concerned with change in carbon-intensive consump-
tion practices: i) Setting the goal, and ii) taking an epistemic position. With regard to
each of them, we identified ideal-typical positions that illustrate the kind of normative
considerations that can manifest in these processes. Table 5.3 at the end of this section
provides an overview of the identified processes and ideal-typical positions.

Setting the goal. Knowledge production that is concerned with change in carbon-intensive
consumption practices is explicitly or implicitly tied to ideals of low-carbon societies
towards which the intended change should constitute an advancement, and to ideals of
pathways for reaching such a low-carbon society (Frame and Brown, 2008; Funtowicz
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and Ravetz, 1993; McCool and Stankey, 2004). At the example of GHG emissions, we
illustrated how different positions regarding these ideals can result in fundamentally
different conceptualisations even of a well-defined term (such as anthropogenic GHG
emissions).

There is a large scientific consensus that current levels of anthropogenic GHG emissions
are fundamentally altering the planetary climate balance and thus present great risks
for humankind (IPCC, 2018). Nonetheless, different responses to this problem can be
identified. Put simply, anthropogenic GHG emissions can be conceived of either as
something that industries, people or countries have a right to, or as something that
industries, people or countries should be held accountable for (Hayward, 2007). In the first
approach, anthropogenic GHG emissions are seen as a means to the end of socio-economic
development. Concomitantly, the best course of action is one that allows for a level of
GHG emissions that maximises societal benefits while minimising negative consequences,
also for future generations (World Commission on Environment and Development, 1987).
In such an approach, a key task for knowledge production is assessing the positive and
negative impacts of any course of action for all concerned parties, by taking into account
different priorities and trade-offs that might exist between them (O’Neill and Uebel,
2015; Rao and Min, 2017). In the second approach, GHG emissions are to be condemned
irrespective of the ends they make it possible to achieve. Concomitantly, the best course
of action is one that reduces (net) anthropogenic GHG emissions to zero (Kemp and
Martens, 2007). In such an approach, a key task for knowledge production is assessing
whether a course of action contributes to this goal. Drawing on theories from economic
philosophy and political ecology, we demonstrated that such different approaches can
be traced back to different ethical principles and conceptions of the the relationship of
society with its biophysical environment.

The first approach roots in a consequentialist and utilitarian approach to ethics. Actions
are judged by the ends they make it possible to achieve. A moral way of acting is one
that maximises pleasure and minimises suffering (O’Neill, 2008). The first approach
furthermore roots in an anthropocentric worldview. The planetary system is considered
as a resource or input to a production process geared towards the satisfaction of human
needs (Imran et al., 2014; Leff, 2002). From such a perspective, an ideal low-carbon
society is one in which the resources provided by the planetary system are managed
in such a way that their current use does not compromise the well-being of future
generations (World Commission on Environment and Development, 1987). If coupled
with a technocentric perspective, in such an ideal low-carbon society, some ecosystem
processes can be enhanced for human use or substituted for by means of technological
development (O’Neill and Uebel, 2015).

The second approach roots in a deontological approach to ethics. Actions are judged on
the grounds of a moral principle. Being able to live in agreement with the fundamental
moral principles that define one’s purpose in life is seen as part of what constitutes
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well-being (O’Neill, 2008). The second approach can furthermore be traced back to
an ecocentric worldview. From such a perspective, humankind is just one of the many
interconnected and interdependent parts of the planetary system (Imran et al., 2014; Leff,
2002; Robinson, 2004). If coupled with an essentialist perspective, an ideal low-carbon
society is one in which human interference in ecosystem processes is minimised, because
it constitutes a violation of nature’s integrity (Brown, 1995). If coupled with political
ecology, an ideal low-carbon society is one in which neither humans nor ecosystem
processes are exploited (Bryant, 2015) and in which the idea “that some individuals have
a right of ownership over the globe will seem just as absurd as the idea that one human
can have a right of ownership over another human” (Marx, 1983, p. 784, translated from
German by the authors).

Taking an epistemic position. Acknowledging that knowledge production that is concerned
with change in carbon-intensive consumption practices is inherently tied to normative
considerations (Creutzig et al., 2016; Schneider et al., 2019) raises the question of how
knowledge production should engage with normative considerations. Different answers
to this question exist. We illustrated that they can be traced back to different normative
positions regarding what good science is and should be. Explicitly or implicitly, knowledge
production that is concerned with change in carbon-intensive consumption practices
takes such a position, by being more or less close to the ideal-typical positions that are
sketched out in the following.

The first position is based on the premise that in research, explicit normative statements
should be avoided. Politics is the realm within which competing normative positions
are negotiated (Pielke, 2007). Scientific knowledge production is considered objective
and value-free. Concomitantly, given the inherent normativity of research that engages,
in one form or another, with low-carbon futures, some proponents of this approach are
critical of engaging in this field. Others do engage with it, but treat ideals of low-carbon
futures as purely factual concepts. Approaches close to this position are based on the
epistemic position that facts and values can and should be strictly separated, and that
science and politics are two fields that can and should operate separately.

The second position roots in science studies and the philosophy of science. Researchers
working in these fields found that scientific findings reflect the cultures and value systems
of their time (Berger and Luckmann, 2005; Fleck, 2012). This position considers facts and
values as inseparable; therefore, science cannot be regarded as value-free. Furthermore,
proponents of this position argue that science should not be value-free, either, because a
strict separation of science from values bears the risk that science becomes irrelevant for
society. Consequently, they draft new forms of knowledge production and new epistemic
positions that eschew the separation between science and society and integrate non-
academic societal actors into the process of knowledge production (Hirsch Hadorn et al.,
2006; Ravetz and Funtowicz, 2015). Such approaches are based on the epistemic position
that conducting good science means acknowledging its normativity and dealing with it
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by extending the peer community and applying self-reflective approaches.

The third position takes a middle ground between the previous two: It follows the first
position in concluding that facts and values belong to different realms, and the second
position in acknowledging the impossibility of fully separating the two. Proponents of this
approach conclude that the presence of moral issues within facts should be acknowledged
and unravelled retrospectively in order to make them communicatable and open for
deliberation (Potthast, 2015).

Table 5.3 – Overview of the processes and ideal-typical positions

Process Ideal-typical positions

Setting the goal Consequentialist ethics
Deontological ethics
(Technocentric) anthropocentrism
Essentialist ecocentrism / ecocentrism coupled with political ecology

Taking an epistemic position Fact-value split / separation between science & politics
Fact-value entanglement / science is and should be political
Fact-value hybrids / science is and should be political

Main contributions. This module contributed to a better understanding of how
normative considerations enter knowledge production that is concerned with change
in carbon-intensive urban consumption practices. We identified processes inherent to
such knowledge production that implicitly or explicitly imply settling questions that
are inherently normative. The insights gained reveal that disagreements in knowledge
production that is concerned with change in carbon-intensive consumption practices can
persist at different levels and concern different aspects of the process: On the one hand,
the combination of high stakes and high uncertainty that characterises the questions
that such knowledge production deals with can result in disagreements among the people
involved in or concerned by the knowledge produced, even if they agree on what it means
to act morally, on the defining principles of low-carbon futures, and on the definition of
good scientific practice. On the other hand, disagreements can persist because the people
involved in or concerned by the produced knowledge identify with different positions
regarding any of these questions. These insights stress the importance of disentangling
the normative considerations that underpin such knowledge production processes in order
to uncover such different forms of disagreement. Gaining awareness of such different
forms of disagreement makes it possible to address them. This, in turn, helps ensuring
that the knowledge produced can be acknowledged by all concerned people as sound
information based on which decisions can be taken.
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5.5 Module 2b. How normative considerations shape knowl-
edge production

Key insights

• We observed that despite the wide scope of possible positions regarding the
normative considerations that knowledge production concerned with change in
carbon-intensive urban consumption practices is entangled with, the chief of
knowledge that is produced can be linked to discourses of ecological moderni-
sation.

• We drew on the notion of “co-production” from STS and on Bourdieu’s
work on processes of institutionalisation to make sense of these dynamics of
hegemonisation. This allowed us to describe how, through its entanglement
with normative considerations, knowledge production is embedded in social
dynamics through which some normative positions are institutionalised and
others marginalised.

• For knowledge production to fulfil transformative ambitions in light of such
dynamics, we suggested to render the normative positions that shape the process
explicit and elucidate the social dynamics in which they are embedded. This
should facilitate the production of knowledge that critically analyses processes
of discursive closure, instead of being captured in these same processes.

Outset. In this module, we explored how normative considerations shape knowledge
production that is concerned with change in carbon-intensive consumption practices. In
this enquiry, we were guided by the notion of “co-production”, and thus the premise
that ideals of low-carbon futures are both constituted by and constitutive of social and
material structures and dynamics (Jasanoff, 2004, 2015). We drew on Bourdieu’s work
on processes of institutionalisation (2012) to understand the dynamics that result from
this entanglement. This module is based on Manuscripts V and VI.

Insights gained. The findings from Module 2a revealed the plurality of normative
positions that can enter knowledge production that is concerned with change in carbon-
intensive urban consumption practices. This plurality notwithstanding, the chief of
research that is concerned with change in carbon-intensive consumption practices can be
linked to discourses of ecological modernisation; a concept that roots in an anthropocentric
and technocentric worldview (Lövbrand et al., 2015). Ecological modernisation captures
the idea that the solution to ecological problem is their integration into the market
economy. Concomitantly, the biophysical environment is conceived of as a service
provider or resource base (Fletcher et al., 2015; Hajer, 1995). When analysed from such
a perspective, ecological problems are framed as business opportunities. Consequently,
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their solution lies in the extension of private (corporate) property to ecosystem processes
that were not previously part of the market economy, and in technological innovation
driven by corporate and consumer choices (Dobroć et al., 2018; Fletcher et al., 2015;
Shove, 2010).

The normalisation of approaches related to the idea of ecological modernisation results
in the exclusion of approaches that root in incommensurable positions. Conceiving
of the biophysical environment as a service provider or resource base forecloses the
idea of an integrated planetary system of which humankind is one part. Therefore,
approaches that root in an ecocentric worldview become increasingly marginalised (Salleh,
2015). Similarly, defining the problem of transitioning to a low-carbon society in terms
of market mechanisms forecloses approaches that contest “the paradoxical idea that
capitalist markets are the answer to their own ecological contradictions” (Büscher, 2012,
p. 30). Thus, normative positions that stand in contradiction with ideas of ecological
modernisation become increasingly marginalised.

Such considerations have recently led the Intergovernmental Platform on Biodiversity and
Ecosystem Services (IPBES) to abandon the notion of ecosystem services and to replace
it with that of nature’s contribution to people. This shift in paradigm can be read as an
attempt to break with such dynamics through which some normative positions become
normalised, and others marginalised. The IPBES’s argumentation reflects the premises
that are captured in the notion of “co-production”; a concept that has been coined by
Jasanoff (2004), a scholar from STS. Specifically, the IPBES argues that thinking of
the world in terms of ecosystem services has resulted in the reproduction of structures
and dynamics that have delayed and complicated effective action to protect ecosystems.
Furthermore, it has resulted in a socio-economic, socio-technological and socio-ecological
order from which people whose normative positions do not reflect those captured in
the notion of ecosystem services have been excluded. These reflections motivated the
IPBES to abandon the notion of ecosystem services in favour of the notion of nature’s
contribution to people (Díaz et al., 2018).

To understand the emergence of such hegemonic normative positions, we drew on Bour-
dieu’s notion of “fermeture des possibles” (2012). Bourdieu coined the term “fermeture
des possibles” to refer to a process during which a normative position that is initially
one among many becomes an uncontested fact. He describes it as a process of insti-
tutionalisation during which a normative position becomes increasingly embedded in
and shapes political, legal and social institutions, until alternative positions conflict so
drastically with these institutions that they seem irrational or illogical (Bourdieu, 2012).
If analysed as the result of such a process of institutionalisation, the emergence and
increasing prevalence of ecological modernisation can be understood as a co-product of the
transition from a social democratic or keynesian economic policy to a neoliberal economic
policy that took place in many western countries since the seventies (McCarthy, 2012).
As a result of the dominant position of discourses inspired by ecological modernisation,
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the solutions that are advanced for overcoming ecological problems largely root in the
same institutions that have given rise to these problems in the first place (Lövbrand
et al., 2015; Shove, 2010).

Knowledge production that incorporates normative positions that are embedded in this
process of institutionalisation or hegemonisation risks becoming part of this process
and contributing to reproducing the normative positions that are being institutionalised
(Dobroć et al., 2018; Kastenhofer et al., 2019). Thus, the question arises how, in a context
of such dynamics of institutionalisation, knowledge production can uncover and critically
analyse such processes of discursive closure (Dobroć et al., 2018). To tackle this challenge,
we suggest that knowledge production should involve a process of rendering explicit the
normative positions that it incorporates and of analysing how they are embedded in
social structures and dynamics. Such an approach differs from approaches to knowledge
production that herald the inclusion of diverse normative positions without, however,
asking what these positions are and where they come from. Spelling out and reflecting
on the normative positions that guide knowledge production makes it possible to identify
in which social discourses the knowledge production process is embedded and, thus, how
it relates to configurations of the social and material order. The ideal-typical normative
positions outlined in Module 2a can provide an entry point for such reflections.

Main contributions. This module contributed to a better understanding of the
dynamics that characterise the entanglement of knowledge production with normative
considerations. Our findings show that knowledge production is both shaped by and
contributes to processes through which some normative positions become hegemonic.
Based on the insights gained, we suggest that next to laying open the normative positions
inherent to knowledge production (see Module 2a), also the social dynamics in which
these normative positions are embedded must be revealed and examined regarding the
interests and discourses they reinforce or marginalise, respectively.
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This thesis started from the premise that to reach the GHG emission targets set in the
Paris Agreement, transformational change is needed in urban consumption practices such
as those related to mobility and household energy use. Such change must go beyond
technological improvements. The infrastructural, social, institutional and technological
structures and dynamics that tie such consumption practices to carbon-intensive activities
must be addressed. Therefore, such change raises the question of how, as a society, we can
and should live. Thus, knowledge production concerned with such change is necessarily
entangled with normative considerations.

From these premises ensue two challenges for studying change in carbon-intensive urban
consumption practices: On the one hand, the complex ways in which change in carbon-
intensive urban consumption practices such as those related to mobility and household
energy use is embedded in infrastructural, institutional, social and technological dynamics
must be accounted for. On the other hand, the normative considerations that underpin
knowledge production concerned with such change must be taken into consideration;
notably in view of accounting for how they shape the knowledge production process.
Therefore, this thesis set the following two research objectives: Firstly, it aimed to
disentangle the dynamics that give rise to and characterise change in carbon-intensive
urban consumption practices. Secondly, it aimed to shed light on how normative
considerations enter and shape knowledge production that is concerned with such change.

To tackle these research objectives, this thesis adopted an exploratory research approach.
Based on the idea that not one theory or approach can satisfyingly cover all aspects
of the problem at hand, the research conducted in this thesis took as starting points
different theories and approaches; on the one hand, with the ambition to adapt and refine
them so that they become more useful to disentangle the complex dynamics that give
rise to and characterise change in carbon-intensive urban consumption practices. And on
the other hand, with the ambition to use them to shed new light on the dynamics that
result from the entanglement of knowledge production concerned with such change with
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normative considerations.

The research conducted in this thesis was organised in five modules. The first module,
which acted as a prequel with regard to research conducted in relation to the first research
objective, addressed the question of what open questions persist regarding approaches
that have been found promising for disentangling the complexity of change in carbon-
intensive urban consumption practices. On the grounds of the insights gained from this
module, modules 1a and 1b each focussed on one such approach. Module 1a focussed on
practice theories and thus on a sociological approach to consumption. Taking (sub)urban
commuting as one example of a carbon-intensive consumption practice, it addressed two
questions: Which processes and dynamics play into and characterise modal shifts in
(sub)urban commuting, and which processes and dynamics play into and characterise
shifts in the meaning that city dwellers ascribe to their commuting. Module 1b focussed
on the new science of cities and thus on an approach that is inspired by complexity
science and that analyses consumption as an emergent property of cities. Focussing
on urban energy consumption, this module addressed the question of which dynamics
characterise the relationship between urban energy consumption and urban features that
have been found to play into urban energy consumption patterns. Modules 2a and 2b
group research that was conducted in relation to the second research objective. Module
2a addressed the question of the processes through which normative considerations enter
knowledge production concerned with change in carbon-intensive urban consumption
practices. And Module 2b addressed the question of the dynamics through which
normative considerations shape such knowledge production.

In addressing these questions, the thesis pursued a two-fold objective: On the one hand, it
aimed to make theoretical and conceptual contributions by adapting and refining existing
analytical approaches. On the other hand, it aimed to contribute to a better empirical
understanding of change in specific carbon-intensive urban consumption practices, and
of knowledge production processes concerned with such change processes. Figure 6.1
provides an overview of how the individual modules contributed to the research objectives
of this thesis. In the remainder of this concluding chapter, I present the contributions of
the individual modules in more detail and reflect on how they advanced the understanding
of the challenges of studying change in carbon-intensive urban consumption practices
and enhanced the approaches available for addressing these challenges (Section 6.1). In
Section 6.2, I reflect on the limitations of the research conducted in this thesis. I close
with an outlook for research research change in carbon-intensive urban consumption
practices that builds on the insights gained from the thesis, all while addressing its
limitations (Section 6.3).
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Figure 6.1 – Overview of the individual contributions of each module and of how they feed into the research objectives and overall aim
of the thesis
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Chapter 6. Conclusion

6.1 Main conclusions from the research modules

In this section, I summarise how the insights gained from the research modules contributed
to the research objectives that guided the research conducted in this thesis. In doing so,
I elaborate both on how the modules contributed to enhancing empirical knowledge on
the phenomena that they were concerned with, and on their conceptual contributions, by
recapitulating how they contributed to refining and enhancing approaches available for
studying these phenomena. In Section 6.1.1, I summarise the insights gained from the
prequel and modules 1a and 1b. Thereby, I elaborate on how this thesis contributed to
the first research objective; namely, to disentangle the dynamics that give rise to and
characterise change in carbon-intensive urban consumption practices. In Section 6.1.2, I
summarise the insights gained from modules 2a and 2b. Thereby, I elaborate on how
the thesis contributed to the second research objective; namely, to shed light on how
normative considerations enter and shape knowledge production concerned with change
in carbon-intensive urban consumption practices. In both sections, I reflect on how the
insights gained with regard to the respective research objective contributed to the overall
aim of this thesis; namely, to better understand and to address the challenges of studying
change in carbon-intensive urban consumption practices.

6.1.1 Main conclusions regarding the first research objective

The prequel, by means of bibliometric mapping and a narrative literature review, shed
light on the state of the art of two promising approaches for studying the complexity of
change in carbon-intensive urban consumption practices; namely, practice theories and
the new science of cities.

On the empirical level, with regard to practice theories, the prequel contributed to a
better understanding of the state of the art of empirical research in consumer studies
inspired by practice theories and furthermore made it possible to situate such research
with regard to research that is concerned with similar issues but draws on alternative
approaches. The prequel produced an overview of the issues related to consumption that
were addressed by empirical studies that draw on practice theories, and how these foci of
empirical interest have evolved over time. Specifically, the research grouped in the prequel
revealed that from an initial focus on issues related to marketing, research increasingly
shifted onto issues that revolve around the necessity to reduce GHG emissions. Research
increasingly focussed on questions related to innovation and carbon-efficient technologies.
Currently, research is concentrated on consumption practices related to household energy
use. Furthermore, the prequel revealed that research on consumption that draws on
practice theories stands relatively isolated from research on similar issues that draws on
alternative approaches. The only exception is research on socio-technical transitions. In
this domain, synergies and links have started to emerge between practice theories and
transition theories.
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With regard to the new science of cities, the prequel contributed to consolidating the
main insights from a dispersed field of research. Concretely, the research grouped in
the prequel shed light on the urban features that studies based on different approaches
and that were situated in different cities and used different modelling approaches have
found to play into urban energy consumption patterns. It produced an overview of the
types of data, the cities considered, and the modelling approaches used by the different
studies. Furthermore, it revealed the main assumptions that such studies were based on,
both regarding data and their underlying conception of cities. Specifically, the prequel
revealed that the accounting method used for measuring energy consumption affects the
results regarding drivers and dynamics of the latter, as does the way in which the city is
delimited. It further showed that various studies have found that energy consumption
tends to vary with population size, population density and income.

On the conceptual and theoretical level, the prequel contributed to a better understanding
of the conceptual and theoretical foci that are reflected in existing studies on consumption
that draw on practice theories. It revealed that the chief of research on consumption that
draws on practice theories tends to focus on how consumption practices such as those
related to household energy consumption are embedded in socio-technical structures
and dynamics. This notably emerged from the links that we identified between practice
theories and approaches that focus on socio-technical transitions. This indicates that
though practice theories have been theorised as an alternative both to structuralist and
individualist approaches, research on consumption that draws on practice theories tends
to focus on the dynamics of practices-as-entities.

With regard to the new science of cities, the prequel contributed to a better understanding
of the assumptions inherent to the conceptualisations of cities that underpin the chief
of research that analyses patterns in energy consumption as an emergent property of
cities. The research grouped in the prequel revealed that next to assumptions regarding
data, and uncertainties regarding adequate indicators and modelling approaches, also
the very conceptualisations of cities that studies in this field rely on are based on strong
assumptions that require further scrutiny. Specifically, based on notions from complexity
science, such studies assume that patterns in energy consumption can be understood
as the expression of universal laws that are shared across all cities and that emerge
on the macro scale from local-level interactions. Based on these premises, the chief of
studies in this field have contented themselves with analysing urban energy consumption
patterns at the macro scale, by using city-level data. In doing so, they analyse cities
as homogeneous and a-spatial wholes, thus drastically reducing the complexity of cities
that is accounted for in their analyses. These insights pointed to the need to better
understand whether these assumptions are pertinent simplifications of the workings of
cities. They showed that further research is needed that tests whether these assumptions
hold when local-level dynamics are explicitly accounted for in the analysis.
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Module 1a drew on practice theories. By means of a qualitative content analysis of
semi-structured interviews with commuters in three Swiss cities, it explored the dynamics
of change in commuting as one example of a carbon-intensive consumption practice.

On the empirical level, on the one hand, Module 1a addressed open questions regarding
the dynamics of modal shifts. On the other hand, it addressed questions thus far left
open by research on commuting; namely, how commuters ascribe meaning to their
commuting, and which dynamics play into shifts in these meanings. With regard to the
dynamics of modal shifts, Module 1a contributed to resolving open questions regarding
the complex patterns in modal shifts that follow from life events or policy interventions.
We developed a concept model of modal shifts that describes them as a process that
unfolds in different stages; each of which is characterised by specific dynamics. On these
grounds, we were able to identify how different kinds of dynamics interact in modal
shifts. Our findings revealed that to understand how individual-level changes such as
life events affect commuting, it must be accounted for how commuting is entangled with
social and institutional dynamics. And to understand how structural-level changes such
as policy interventions affect commuting, it must be accounted for how commuting is
embedded in the organisation of people’s lives and for how it is meaningful to commuters.
Furthermore, Module 1a responded to the call for more research on how modal shifts
play out over time and affect commuting routines in the medium and long term. We
identified three patterns in how modal shifts can play out, and that describe different
ways in which they emerge from and affect how commuting is embedded in commuters’
everyday lives.

To address the question of how meaning is ascribed to commuting and which dynamics
play into shifts in these meanings, in Module 1a, we developed a typology of four registers
through which meaning can be ascribed to commuting. This typology extends on existing
work in that it also counts a habitual register, and thus accounts for how commuting
can be meaningful to commuters as a routinised practice. We identified three sets of
dynamics that play into which registers are mobilised in ascribing meaning to commuting,
and that can be at the origin of shifts between these registers. According to these
findings, meaning is ascribed to commuting in a nexus of dynamics that concern the
spatio-temporal complexity of everyday life, socially shared and individually meaningful
representations of mobility and means of transportation, and experiences of everyday
mobility.

On the conceptual and theoretical level, Module 1a contributed to addressing lacuna that
persisted regarding existing approaches to operationalise practice theories for empirical
enquiries. With our enquiry on modal shifts, we addressed the call from previous
studies that approaches are needed that can better account for how individual-level and
structural-level dynamics are entangled in modal shifts. To do so, we operationalised
practice theories through Schatzki’s notion of teleo-affectivitiy, and thus in a bottom-up
way. Concomitantly, we accounted for the structural dynamics in which commuting is
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embedded through how they make sense and matter to commuters. Furthermore, our
findings allowed us to contribute to enhance practice theories as an approach to study
phenomena such as change in commuting practices. They stressed that to account for the
complexity of modal shifts in commuting, it is neither sufficient to conceive of commuting
as a purely habitual practice, nor as a purely intentional one. Instead, practice theories
must be operationalised in such a way that both habitual and intentional modes of acting
can be accounted for in the analysis.

For our enquiry on shifts in meanings, we developed an analytical approach that integrated
the analytical foci of practice theories and the mobilities turn (for a discussion of the
latter, see Manuscript IV [Chapter 10]). This approach allowed us to contribute to a
better understanding of how meaning is ascribed to commuting, and of the dynamics
that play into shifts in these meanings. It revealed that commuting becomes meaningful
to commuters as a result of the interplay between the structural arrangements in which
commuting is embedded, and the way commuting is performed and experienced as a
part of everyday life. Our findings stressed that a greater analytical focus is needed
on how practices are affectively experienced. Thereby, they revealed a limitation of
practice-theoretic approaches that completely decentre the practitioner to focus only
on the practice. To understand the complexity of change in carbon-intensive urban
consumption practices such as commuting, it is important to account for the differences in
how practitioners’ performances of such practices are shaped by structural dynamics. Our
findings indicated that a focus on how practitioners affectively experience their practices
is a promising avenue for identifying such differences in structural embeddedness.

Module 1b contributed to the new science of cities. By means of univariate linear
regression analyses that we conducted using both data collected at the level of individual
cities, and data collected at the level of MTUs and thus at the neighbourhood scale,
we tested some of the assumptions inherent to how research inspired by this approach
conceives of the city.

On the empirical level, Module 1b contributed to a better understanding of the relationship
between the selected urban features (population size, population density and income)
and energy consumption. It revealed that the findings from previous studies need
to be nuanced. Our findings did not corroborate those of studies that focussed on
megacities. Our results, which were based on a sample that also comprised smaller
cities, differed from those of these previous studies. Furthermore, our findings revealed
the heterogeneity between cities: The relationships between the selected urban features
and energy consumption indicators presented differently depending on the city. Lastly,
our findings revealed the importance of local-level dynamics as drivers of urban energy
consumption: When analysing the relationships between the selected urban features
and energy consumption by looking at MTU-level data, the correlations were in all
cases statistically significant, and explained larger shares of the variation in energy
consumption.
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On the conceptual and theoretical level, Module 1b revealed some of the limitations of the
assumptions that underpin research that is situated in the field of the new science of cities.
Our findings showed that the relationship between the selected urban features and energy
consumption is scale-dependent. These findings challenged the assumption that urban
energy consumption patterns can be understood when looking only at city-level data.
They stressed that a better understanding is needed of how the selected urban features
interact with each other and with the scale of observation. Furthermore, our finding
that different relationships are observed depending on the city challenged the assumption
that patterns in urban energy consumption can be understood as the result of universal
laws that are shared across cities of very different characteristics. Lastly, our observation
that local-level dynamics play an important role in shaping energy consumption patterns
challenged the assumption that in studies that explore urban energy consumption, cities
can purposefully be analysed as homogeneous wholes. Overall, the results from Module
1b made contributions that can be of use in refining the analytical models that underpin
studies on urban energy consumption: They stressed the importance of models that can
account for the complexity that is observed when the case studies are extended, and
that take into consideration the scale-dependency of the observed relationships. Lastly,
they stressed the importance of analytical models that focus on local-level dynamics and
account for their heterogeneity across cities.

Overall, on the empirical level, research conducted with regard to the first research
objective made a first contribution to a more fine-grained understanding of the challenges
that must be addressed when studying change in carbon-intensive urban consumption
practices.

Firstly, our findings stressed the importance of accounting for the heterogeneity that
can be observed in carbon-intensive urban consumption practices and the patterns in
which they unfold. The findings from Module 1a revealed the manifold ways in which
consumption practices such as commuting can be meaningful to city dwellers and be
experienced and performed by them. The insights gained from Module 1a indicated that
commuting can be both a source of well-being and/or a representative practice, and
a burden and chore, depending on the configuration of the practice. And the findings
from Module 1b revealed the heterogeneity that can be observed in how patterns in
urban energy consumption relate to urban features such as population size, population
density and income. Our insights indicated that this heterogeneity must be accounted
for when studying change in carbon-intensive urban consumption practices. In the case
of commuting, our findings showed that analytical approaches that are not sensitive to
the plurality of ways in which a specific consumption practice can be performed and
experienced risk overlooking important factors that play into changes in such practices.
Similarly, the insights gained on the relationship between urban energy consumption
and the selected urban features stressed that analytical approaches are needed that can
account for the scale-dependency of these relationships. Furthermore, approaches must
take into consideration city-specific and local-level dynamics.
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Secondly, our findings stressed the importance of accounting for differences in how
consumption practices are entangled with structural dynamics. The insights gained
indicated that though necessary, accounting for the heterogeneity in carbon-intensive
urban consumption practices is not sufficient. It must be understood how structural
dynamics play into this heterogeneity. The findings from Module 1a highlighted that not
only are commuting practices entangled with different kinds of structural dynamics. There
are differences in how structural dynamics affect commuters. Whereas some commuters
can craft their commute into an intrinsically valuable and pleasurable activity, others,
as a result of structural dynamics, are forced into a car-based everyday mobility which,
as a result of traffic, they experience as stressful. Therefore, unless the differentiated
embeddedness of carbon-intensive urban consumption practices such as commuting in
structural dynamics is accounted for, the dynamics by which, as in our study case, some
commuters are excluded from pleasurable low-carbon everyday mobilities, might be
overlooked.

On the conceptual and theoretical level, research conducted with regard to the first research
objective made a contribution to addressing the identified challenges. Research grouped
in Module 1a enhanced practice theories so that they can better account for differences
in how consumption practices are performed and experienced and for the structural
dynamics that are at the origin of such differences. The insights gained from Module 1a
indicated that exploring differences in how people experience and ascribe meaning to
their consumption practices can reveal how they are differently embedded in and affected
by structural dynamics. Such an approach that focusses on individual experiences is
both sensitive to the plurality of practices and ways in which they are meaningful to and
experienced by practitioners, and to the many ways in which practitioners’ performances
and experiences are shaped and conditioned by structural dynamics. The insights
gained from Module 1b pointed to avenues for how studies that analyse carbon-intensive
urban consumption practices as emergent properties of cities can better account for the
heterogeneity that can be observed in the patterns that characterise them; notably by
explicitly accounting for context-specific and local-level dynamics.

6.1.2 Main conclusions regarding the second research objective

Modules 2a and 2b, by means of theoretical explorations, addressed an issue that has
been largely disregarded by scholarly literature that deals with the normativity inherent
to knowledge production concerned with change in carbon-intensive urban consumption
practices. With the research that is grouped in these modules, we went beyond the
affirmation that such knowledge production is entangled with normative considerations
and that it must engage with them, and asked which normative considerations enter such
knowledge production how (Module 2a), and how these normative considerations shape
the knowledge production process and its outcomes (Module 2b).
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Module 2a, on the empirical level, contributed on the one hand to a better understanding
of where normative considerations come into play in knowledge production concerned
with change in carbon-intensive urban consumption practices. On the other hand, it
contributed to a better understanding of the kind of different positions that can exist with
regard to these normative considerations. Specifically, we identified two processes through
which normative considerations enter knowledge production: Setting the goal, and taking
an epistemic position. Furthermore, we sketched ideal-typical positions that can be taken
regarding the normative considerations inherent to these processes. We showed that the
process of setting the goal involves settling for an approach to ethics, and for a vision
of and for the relationship between society and the biophysical environment. Different
approaches to ethics can be traced back to utilitarian and deontological worldviews,
respectively. And different visions for the relationship between society and the biophysical
environment can be traced back to anthropocentric versus ecocentric, and to technocentric
versus technosceptic worldviews. The process of taking an epistemic position involves
settling for a normative position regarding the question of what good science is. Different
normative positions in this domain root in different conceptions of the relationship
between facts and values.

On the conceptual and theoretical level, this module contributed to a better understanding
of the kind of disagreements that can persist in knowledge production concerned with
change in carbon-intensive urban consumption practices. In doing so, it contributed
elements that can be of use in enhancing such knowledge production processes: Greater
awareness of the scope and kind of possible disagreements makes it possible to account for
them in how the process is laid out. We suggested that regarding each of the processes
through which normative considerations enter the knowledge production process, the
normative positions that orient the knowledge production process should be rendered
explicit, in order to create an understanding of which normative positions are represented
in the process, and which ones are marginalised by it. Such openness makes it possible to
understand which visions for society and societal transformations underpin the produced
knowledge.

In Module 2b, we mobilised the concept of “co-production” from STS to discuss how the
normative positions inherent to such knowledge production are tied to societal discourses
and embedded in social and material arrangements. And we mobilised Bourdieu’s
description of processes of institutionalisation to shed light on how the dynamics that
result from this entanglement can unfold, and the consequences thereof for knowledge
production.

On the empirical level, the insights gained contributed to a better understanding of
the dynamics that characterise the entanglement of such knowledge production with
normative considerations. They revealed that such knowledge production processes are
embedded in dynamics that can result in the hegemonisation of specific discourses and the
normative positions that are captured in them. We showed that such dynamics can affect
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the knowledge production process: Unless they are counterbalanced, not all normative
positions are equally likely to be considered in the knowledge production process and
reflected in the produced knowledge. Thereby, knowledge production can become part of
the identified dynamics by which some normative positions become institutionalised and
others marginalised.

On the conceptual and theoretical level, the insights gained from Module 2b highlighted
the limitations of approaches to account for the entanglement of knowledge production
with normative considerations that remain blind to the societal dynamics in which these
processes are embedded. The insights gained stressed that for such approaches to fulfil
their ambition to account for and include a plurality of normative positions, they must
uncover the societal dynamics in which the knowledge production process is embedded;
for otherwise, they might contribute to the tacit institutionalisation of some normative
positions at the expense of others. Thereby, the knowledge production process might
fail to produce knowledge that breaks with the status quo. We suggested that next to
uncovering the normative positions that underpin the knowledge production process, it is
also necessary to reflect on their genesis, and thus on where and whom they come from,
and which and whose interests and worldviews they serve and normalise, respectively.

Overall, on the empirical level, research conducted with regard to the second research ob-
jective makes a second contribution to a more fine-grained understanding of the challenges
that must be addressed when studying change in carbon-intensive urban consumption
practices. Our findings revealed that knowledge production that is concerned with change
in carbon-intensive urban consumption practices can be pervaded by disagreements that
persist at different levels. There can be both disagreements within a given normative
framework, and disagreements between different normative frameworks. The latter kind
might be more difficult to resolve. Furthermore, our insights showed that as a result of
their entanglement with societal dynamics of institutionalisation and hegemonisation,
such knowledge production processes can end up contributing to closing down discourses,
instead of to opening up new ways of reflecting on the problems at hand.

On the conceptual and theoretical level, research conducted with regard to the second
research objective opened up avenues for addressing the identified challenges. Firstly,
whereas there is a widespread agreement that knowledge production concerned with
change in carbon-intensive urban consumption practices must engage with normative
considerations, our findings stressed that approaches for doing so become more powerful
if they are based on a reflection on the kind of normative positions that can enter the
knowledge production process in which way, for it is then possible to develop a sensitivity
for the different levels of disagreements that can pervade the process, and to explicitly
address these disagreements. The ideal-typical normative positions that we sketched out
in Module 2a can be of help therein.
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Secondly, our findings stressed that in addition to reflecting on the kind of disagreements
that can persist between the normative positions that are present in a knowledge
production process, it is necessary to render explicit which normative positions are
reproduced respectively marginalised by the produced knowledge. This requires a
reflection on the societal dynamics in which the knowledge production process and the
normative positions it is entangled with are embedded.

6.2 Limitations and avenues for further research

In this section, I discuss the limitations inherent to the research approach and strategy
that I adopted for this thesis. The limitations of the research conducted in the individual
modules are discussed in the corresponding manuscripts in Part II.

A first limitation of this thesis is inherent to the chosen research approach. The
exploratory approach made it possible to accommodate for the complexity of the problems
that this thesis was concerned with. Taking different theories and approaches as starting
points allowed me to shed light on the problem from different perspectives. Furthermore,
this approach allowed me to work with theories and approaches that root in different
epistemic positions, and thus to preserve a certain epistemic openness in the face of
a complex problem. However, at the same time, this means that the insights gained
from the modules root in analytical and theoretical approaches that come from different
epistemic traditions. Furthermore, they are situated in different empirical contexts. This
limits the possibility to draw transversal conclusions. This limitation is inherent to and
coherent with the chosen approach. However, further research is needed that contributes
to a more in-depth understanding of the dynamics of change in carbon-intensive urban
consumption practices in and across specific configurations. The insights gained from
this thesis can be of use in such research: Firstly, they shed light on the structures and
dynamics that such research needs to account for, and can, thus, inform the research
questions. Secondly, by refining promising research approaches, the results from this
thesis can inform the development of research approaches.

A second limitation is inherent to this thesis’ research focus on the challenges of
studying change in carbon-intensive urban consumption practices. In areas such as
climate change, scientific exploration and societal action must take place simultaneously
(Kates et al., 2001; Wiedmann et al., 2020). Therefore, further research is needed that
builds on the insights gained from this thesis to develop approaches that can inform
interventions in such change processes in view of advancing towards the Paris Agreement
targets.

A third limitation, that is related to the second one, concerns an omission in the
dynamics studied in this thesis. Though accounting for how institutional dynamics
can play into consumption practices, the thesis did not relate these to the governance
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approaches that prevailed in the respective study contexts. Understanding how governance
approaches are interrelated with the dynamics of change in carbon-intensive urban
consumption practices is, however, of importance when the aim is to intervene in such
practices. Therefore, further research is needed that contributes to a better understanding
of how change in carbon-intensive urban consumption practices is shaped by different
governance approaches, and of what this implies for intervening in such practices.

A fourth limitation concerns the perspective taken by this thesis. The research con-
ducted in this thesis was designed as if it stood outside the change processes it analysed.
Concomitantly, the normative positions that underpinned the research questions and
strategy were strongly shaped by the involved researchers. With the analytical approach
applied in Module 1a, I strived to counterbalance this tendency by conceptualising the
respective consumption practice in a bottom-up approach, and thus through how it
makes sense to commuters. Furthermore, as mentioned, as a result of the exploratory
research approach followed by this thesis, theories and approaches found application that
root in different epistemic traditions. Nonetheless, the perspectives of the interviewees,
and the epistemic positions inherent to the approaches and theories that this thesis drew
on, only entered into the research through how I and the co-authors of the respective
manuscripts interpreted them. Exploring how the insights gained from this thesis can
feed into approaches that integrate both the perspectives of researchers of people involved
in or concerned by the respective change processes constitutes a promising avenue for
further research.

6.3 Bringing the insights gained from the thesis to fruition:
Outlook for transformative research on carbon-intensive
urban consumption practices

In this last section, I sketch out one possible avenue for further research that builds on
the insights gained from this thesis and addresses the limitations identified in Section
6.2. The aim is to sketch the cornerstones of a research approach that can inform and
accompany change in carbon-intensive urban consumption practices. Such an approach
should bridge between knowledge production and intervention. Furthermore, building on
the insights gained from this thesis, such an approach must account for the heterogeneity
in how practices are performed and experienced, be sensitive to local and context-specific
dynamics, as well as for how structural dynamics differently affect practitioners. And
it must be able to accommodate different and potentially incommensurable normative
positions and the disagreements that persist between them, and contain the potential
to uncover hegemonic discourses and normative positions. I draw on tactical urbanism
to sketch the cornerstones of such an approach. I choose this particular avenue because
tactical urbanism is an approach that I have become familiar with as a result of my
activity as a lecturer (see Appendix D).
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Tactical urbanism is part of a family of approaches to urbanism that operate at small
spatial and temporal scales. Tactical urbanism is related to guerilla urbanism, but is often
planned, designed and implemented in agreement and collaboration with city officials.
Through small, reversible and adaptable interventions in the public space, tactical
urbanism aims to open up new perspectives for its usage and to invite new practices to
take place in it. Tactical urbanism builds on existing infrastructures and practices and is
designed and implemented in close collaboration with the people inhabiting, using and
passing through the space that is to be transformed (Rudler, 2018).

The insights gained from this thesis have the potential to enhance strategies related to
tactical urbanism so that they can serve as local-level governance approaches that account
for and address the identified challenges. The contributions made by this thesis to enhance
analytical approaches so that they account for the heterogeneity in consumption practices
and for how this heterogeneity is entangled with (infra)structural dynamics can contribute
to designing strategies that can uncover and work with the entirety of practices that
exist in a given public space; and that can challenge (infra)structural dynamics through
which certain practices become institutionalised until they are excluded from reflections
on what could and should be changed, and that at the same time inhibit alternative
practices from taking hold. The insights regarding the normative considerations that
enter and shape knowledge production concerned with change in carbon-intensive urban
consumption practices can be of use in designing processes in which also marginalised
normative positions are considered. Thereby, strategies inspired by tactical urbanism
that build on the insights gained from this thesis have the potential of opening up new
perspectives on how urban spaces can be inhabited and moved through. As such, such
strategies can accompany transformations towards low-carbon cities that accommodate
a plurality of practices and normative positions.

Therefore, reflecting on and experimenting with the integration of the insights gained from
this thesis into strategies related to tactical urbanism constitutes one possible avenue for
developing approaches that can serve both as a form of knowledge production on change in
carbon-intensive urban consumption practices, and as local-level governance approaches
that can prefigure and accompany such change processes by initiating, accompanying and
implementing discussions on the future of urban spaces. Bringing the insights gained from
this thesis to fruition in such a way thus resonates with Marx’ 11th thesis on Feuerbach,
in which he commented on the double role of research as an activity that has to serve
both the goals of explaining, and of inspiring social transformations:

“The philosophers have only interpreted the world in different ways.
The point, however, is to change it.”

— Karl Marx (1969, p. 5 f.)1

1Translated from German by the author.
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Abstract: The application of practice theories in the domain of sustainability research in consumer
studies is increasingly advocated based on the premise that this allows to analyse consumption
as a social phenomenon. Consequently, the applications of social practice theories to this field are
expanding geometrically and to date, little retrospective work on this evolution has been made.
We conduct a bibliometric analysis of applications of practice theories in the domain of sustainability
research in consumer studies. Our results show a temporal succession of research trends: ‘consumer
identity’ dominated the field between 2009 and 2012, ‘business and governance’ between 2012 and
2014, ‘sustainable consumption and production’ between 2013 and 2014, ‘urban living and policy’
between 2014 and 2015 and ‘household energy’ from 2015 until the present. We see a high potential
of future applications of practice theories in the fields of the sharing and circular economy, as well
as in research on smart cities. We provide new insights into the evolution and future trends of
applications of social practice theory to domains that are relevant for research on sustainability and
consumer studies.

Keywords: sustainability; sustainable consumption; bibliometric analysis; practice theory; circular
economy; sharing economy; smart city

1. Introduction

Several actors in society have acknowledged that we are facing a global sustainability crisis
that is likely to have major negative impacts on the natural, social and economic foundations of
society. The global demand for ecosystem services is beyond what the planet can provide, and human
activities in various domains are on the verge of profoundly altering the underlying earth systems [1–4].
These sustainability challenges emphasise the urgent need to better understand consumption patterns
as a means to shape the societal sustainability transition [5–7].

Consumer studies thus increasingly address unsustainable consumption patterns. Amongst the
many approaches that find application in the study of consumption, social practice theory seems to play
an increasingly important role and has inspired recently published research [8–12]. The application
of practice theories to the field of consumption has notably been advocated as a means to analyse
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consumption as a social phenomenon [13–15]. Unlike methodologies inspired by social psychology,
such as the theory of planned behaviour (TPB), which look at consumer behaviour as individual
decisions in a set context, approaches drawing on practice theories look at how elements such as norms,
values or material constraints coevolve with consumption practices. Practice theories have proven
useful to study the often observed path dependence and stickiness of consumption practices [16–19].

Originally, practice theories have had a very conceptual focus and were aimed at overcoming the
structure–agency dichotomy [20–22]. They thus need to be operationalised for empirical work [23].
However, there is little knowledge on whether such efforts of operationalising practice theories have
also been made for domains others than consumer studies, but where lifestyles, behaviour or practices
also play an important role. Indeed, the question of the domains in which practice theories have found
empirical application remains, to date, unanswered. Such knowledge would, however, allow the
identification of potential grounds for synergies and cross-fertilisations across different streams of
research. Given the complexity of sustainability issues and their interdisciplinary character, exploring
these grounds seems essential.

Furthermore, there is currently no understanding as to how the field of practice theory
inspired approaches to consumer studies is evolving. So far, practice theories have found
application in numerous areas of consumer studies, such as mobility, hygiene, nutrition and energy
consumption [6,8–12,15–17,23–25]. However how far are these different applications draw on each
other or develop relatively independently of each other and whether there are transversal topics or
authors that connect all these different domains are still open questions.

With this article, we aim to bring some light into these questions. This should allow us to provide
not only insights on core research trends and the key publications in the different domains in which
practice theories have found application, but also to identify future directions that applications of
practice theories to consumer studies in the domain of sustainability research can take—based on the
insights already gained through research that has already been conducted and based on the emerging
fields in sustainability research.

To do so, we use a bibliometric mapping approach to analyse where theories of practice have
found application in research dealing with sustainability issues in consumer studies, whether and
how the focus of applications of practice theories to the domain of sustainable consumption has
evolved over time, the degree to which such applications of theories of practice are fragmented and
whether there are potential yet unexplored synergies across different fields of application. The resulting
overview of applications and operationalisations also provide a guideline for future work that draws
on theories of practice for its analysis.

This paper is structured as follows. In Section 2, we present practice theories and how they are
increasingly used as a counterpoint to theories inspired by social psychology. In Section 3, we present
the method by which we selected the papers for the bibliometric analysis, as well as how we conducted
this analysis. In Section 4, we present the results of our analysis, which we illustrate by means of
bibliometric maps. In Section 5, we discuss the implications of our findings regarding the evolution and
possible future developments of applications of practice theories to the field of sustainability research
in consumer studies. In Section 6, we briefly conclude and present the limitations of our research.

2. Theoretical Background: Practice Theories and Their Development

2.1. Practice Theories: Their Origin and Intellectual Legacy

Practice theories can be traced back to philosophers such as Wittgenstein, and more prominently
the interpretations of his work by Schatzki, as well as to sociologists Bourdieu and Giddens.
They are the result of the endeavour to overcome the structure–agency dualism, which for a long
time characterised and divided social theory. With this, practice theories marked a departure
from individualist, structuralist and poststructuralist approaches, as well as from the opposition
between constructivism and essentialism [21]. Practice theory overcomes this traditional duality of
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individualism and structuralism in that it neither conceives of the social by placing the individual
and her agency at the centre, nor by superposing social structure onto individual agency. The human
is neither seen as an isolated, independent actor, nor as a passive entity subjugated to social forces
that she cannot comprehend. In practice theories, the human is active and reflexive, but it must not
be looked at as the centre object of social theory. Indeed, practice theory conceives of the social as
being built of practices. This makes the social a continuously changing composition of interconnected
human activities, and of what these activities embody [26,27].

Practice theoretic approaches inspired theoretical reflections in domains as diverse as social
theory, cultural theory, discourse theory and theory of science. They significantly contributed to the
contemporary understanding of social life and human activity, subjectivity, human rationality and
meaning. Corresponding to this multitude of fields that have integrated practice theories in their
reflections, and the wealth of concepts they have been applied to, it is no surprise that already at an
early stage, there was no unified practice theoretic approach [21]. Practice theories should therefore be
considered more of an analytical turn, rather than an agreed upon theory [15,21]. What all these different
reflections have in common is that practices embody the tacit understandings that motivate human
activities, the practical understanding that enables human activities, and the meanings that are attached
to these activities. Correspondingly, it is through practices that meanings and understandings are enacted
and have an existence in the world. It is through practices that social order manifests itself. This motivates
the assertion of practice theorists that the social has to be understood as a nexus of practices [21,26,28].

However, authors differ in how they conceive of practices, and of the interrelations between
practices. In Bourdieu’s perspective, practices are actions that are largely shared amongst individuals,
and which go largely unquestioned. They contain the tacit and collectively shared experience of what
is possible in a given context, and thus constitute a form of shared contextual rationality, which in
turn motivates the individual actions of which practices consist. Practices are thus the result of the
internalisation of the conditions of a given context, and are shared amongst the people who share these
experiences. For Bourdieu, these internalised experiences depend on people’s position in the social
structure—meaning on how people are embedded in power relations. These structures or relations
and a person’s position in them are thought to be shaped by the volume, structure, distribution and
evolution of economic, social, cultural and symbolic capital. People who occupy similar positions in the
social structure thus likely share the same internalised experiences [28,29], and it is these experiences
that shape practices. At the same time, it is through practices that these social structures are enacted
and order the social world [28].

In Giddens’ view, practices are constituted by practical knowledge, which is tacit and implicit,
and by discursive knowledge, of which people are aware [20]. Giddens emphasises the importance
of routines in the structure of everyday social activity, and in the continuous enactment of social
structure [27]. Just like Bourdieu, Giddens therefore also emphasises how structure is simultaneously
created through its enactment in practices, and at the same time constitutes these practices.
Giddens looks at social systems as structured insofar as the relationships of which they consist
are stabilised across time. He conceives of social structure as being constituted of rules and resources
which are mobilised in the reproduction of the structure. Resources can be both of an authoritative
nature, resulting from the coordination of human activity, and of an allocative nature, given by control
over the material world [27,30]. Routinised practices simultaneously hold this system of rules and
resources together, and are the means through which it is transformed. Practices, situated in this
structure, are concerted and thus reproduce the structure [27].

2.2. The Revival of Practice Theories in Consumer Studies

Practice theories have recently been operationalised for empirical field work related to consumer
studies in an attempt to overcome the lacunae found in the theoretical approaches which have
dominated the field. In consumer studies, just like in other fields of research looking at behaviour,
the most commonly used approaches to conceptualise human agency and decision-making build,
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in one form or the other, on theories that focus on individual behaviour and personal responsibility.
Such individualistic approaches see individuals’ actions as goal-oriented, with people being perfectly
autonomous and free to set their goals and choose the means to pursue them. Translated into policy
measures, such approaches focus on individual agency and choice [10]. As Shove [10] notes, this
analytical frame prevails not only in policy documents, but also in academic research on behaviour.

One of the most commonly used approaches in the domain of individualistic approaches is the
rational choice theory. Rational choice theory assumes perfectly rational individuals, who strive to
maximise their individual wellbeing, and do so based on personal cost–benefit calculations. Rational
choice theory has however been criticised for not accounting for social dynamics, given that its key
assumption is ceteris paribus [10,23,26]. Furthermore, rational choice theory has proven weak to hold
up to empirical evidence, and consequently, a number of alternatives, although still individualistic,
approaches have developed [31].

The theory of bounded rationality is one of these alternative individualistic approaches. It starts
out from the observation that in the context of complex decisions, there are oftentimes too many factors
to take into consideration, and too high degrees of uncertainty, for a human to be able to process
rationally. Drawing heavily on experimental research on people’s decision-making patterns, the
theory of bounded rationality explores the simplifying heuristics which people apply in situations of
information overflow, uncertainty and urgency. Research inspired by the theory of bounded rationality
currently inspires most environmental policies, which consequently focus on changing the cost–benefit
structure of environmental problems, or on improving the availability and quality of information [31].

However, approaches inspired by the theory of bounded rationality have been criticised
for not considering the complexity that arises due to conflicting motivations and values that
individuals uphold. Approaches inspired by social psychology have been proposed as an alternative.
They explicitly include individual value systems, the complexity inherent to conflicting goals and
motivations, and perceived and actual loci of action in the analysis of individuals’ decision-making
processes [31,32]. The theory of planned behaviour, developed by Ajzen [33], stands out as one
example. In this view, for an individual to act pro-environmentally, it is necessary that she can
consolidate her individual motivations with the prevailing social norms, that she is aware of the need
for action, that she perceives her actions as impactful, and that she can act in her desired way given
the circumstances [33,34]. The theory of planned behaviour does however not provide any insights on
how individuals’ motivations, perceived or actual loci of action, and social norms are formed [10,25,35].
Indeed, just like other individualistic approaches, the theory of planned behaviour does not allow for
studying changes in the rules of the game, so to speak [10,23,25].

Theories of practice have been advocated as a response to these lacunae. They mark a departure
from individualistic approaches. By assuming the context in which practices are enacted and the
practice as mutually constitutive and constituting, practice theories focus on the mutual reproduction
of the practice and its context of enactment. Practice theories therefore provide insights into the
dynamics of social norms, motivations and perceptions, and how they are formed and transformed
through their continued enactment [10,15].

However, this originally purely conceptual focus of theories of practice means that to be applied
to the analysis of a specific case study, theories of practices need to be operationalised for empirical
work [15]. Furthermore, the very general nature of theories of practice implies that they could be
applied to a number of fields, with sustainability research being but one of them. To our knowledge,
there is however no work that provides an overview of the fields of application of theories of practice,
and that looks at how they have been operationalised in these different fields, and in how far its
operationalisations in different fields are coherent. Gram-Hanssen [15] provides an overview over four
different operationalisations of practices; her analysis is, however, confined to two conceptual works,
and two papers which apply theories of practice to sustainability.

The aim of this paper is to overcome this gap, and to complement the existing theoretical and
conceptual work on theories of practice with an overview of their application to different research
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fields and foci. It is analysed in which fields of research theories of practice find application, and how
the theoretical notions are translated into operationalised concepts in these different fields. With this,
the paper aims to explore to which degree applications of theories of practice are fragmented, and
whether there are potential yet unexplored synergies across different fields of application. The resulting
overview of applications and operationalisations should also provide a guideline for future work
that draws on theories of practice for its analysis. For this purpose, the following research questions
are explored.

1. To which fields of research have theories of practice been applied, and how have they been
operationalised in these different fields? And is sustainability one of a main focus of social
practice research?

2. Are there interlinkages between how theories of practice are operationalised in different fields?
3. How has the application of theories of practice evolved over time?

In particular, the paper aims at helping scholars and practitioners in understanding the main
areas of interest and the knowledge produced by social practice theory research.

3. Methodology

The methodological approach we used in order to answer to the before mentioned research
questions is represented by a bibliometric mapping technique.

A bibliometric mapping technique considers scientific literature in order to build maps that are
able to visualise the relationships among diverse items of interest [36] and can be quite useful for
supporting a systematic literature review. This approach has been applied in several fields to explore
static and dynamic structures of the academic research. Bibliometric mapping techniques deliver a
visual delineation of the state of the art in a field of research, but can also be used to provide orientation
for scientists in developing their area of interest on a certain topic, potentially representing inspiration
for future theoretical and practical approaches to expand a certain field of the literature [37–41].

3.1. Data Collection

To carefully select the publications to include in our analysis we used a straight forward multistep
procedure. The first step concerned the identification of a robust academic citation indexing service.
Scopus, which is widely acknowledged as solid and appropriate [42], was adopted for the identification
of the dataset of literature.

As many authors underline [19,43], practice theory was recently reintroduced in consumer studies
inspired by earlier work of Schatzki [21], further developed based on his later work [21] and discussed
and expanded by Reckwitz [44] and Warde [19]. We used these four references for conducting the
research of the academic literature limiting the dataset to papers matching at least two of the four
references we identified as fundamental for the examination of practice theory in consumer studies.
By doing so, we aimed at excluding those research papers that are too generic for our aims (i.e., not
exactly dealing with practice theory in consumer studies). This decision excluded, for example, a paper
like the one written by McFarlane and Silver [45] dealing with the dialectics of everyday urbanism and
that is thus only marginally related to our research aims.

Then, we decided to exclude the grey literature on the topic (i.e., report, working paper, etc.)
relying only on manuscripts accepted in peer review journals and papers presented and discussed
in conferences. By doing so, as suggested by Light and Pillemer [46], we improved consistently the
quality of the analysis.

In order to ground our analysis on consistent data we finally performed a systematic review of
the titles of the papers to remove those too generic. This final check allowed confirming the goodness
of the selection procedure.

This procedure found a total of 1519 articles in peer-reviewed journals matching the
keyword criteria.
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3.2. Term Maps of the Research Domain

After having prepared the dataset of scientific publications we performed the bibliometric map
analysis in order to generate a visual representation of noun phrases occurring multiple times in titles
and abstracts. The VOS algorithm mapping technique implemented in the software VOSviewer [36]
was then used to produce the term maps. Once we produced and analysed the first map we refined it
by using a thesaurus file to iteratively exclude terms that are too generic such as “methods”, “aims”,
“results ”, “conclusions”, etc. The map generation process requires VOSviewer to (1) identify the
noun phrases by performing part-of-speech tagging through the use of the Apache OpenNLP toolkit
(http://opennlp.apache.org/) [47], (2) assess the Kullback–Leibler distance [48,49] and select the most
relevant noun phases, (3) map and cluster the terms by using the unified framework [50,51] and (4)
visualise the results of the mapping and clustering exercise.

The resulting maps illustrate the relations between relevant terms. In particular, the map makes it
possible to capture the following features.

1. Clusters: words belonging to the same cluster are depicted in the same colour.
2. Dimension of the words: words in larger fonts are those occurring most frequently across the

sample of publications, while those in smaller fonts are those occurring less frequently.
3. Distances: between words: the higher is the distance between two terms and the smallest is their

co-occurrence, while the smaller is the distance between two terms the higher their co-occurrence.
4. Linkages: connections between words show the bonds between words mostly occurring together

in the database of scientific publication.

3.3. Co-Citation Analysis of the Research Domain

In order to obtain a deeper understanding of how interlinkages between theories of practice are
operationalised in different knowledge fields, a document co-citation analysis is conducted. Co-citation
analysis is an effective method for discovering the intellectual structure of research domains and
its deployment makes it possible to measure similarities between documents by means of citation
relationships [52,53]. Co-citation was firstly defined by Small [54] as the “frequency with which two
documents are cited together by other documents”. A co-citation exists when two references appear
together in the same publication and the more co-citations two documents have, the higher the degree
of similarity between them [54,55].

The data collected were elaborated with BibExcel [56]. BibExcel assist in the analysis of
bibliographic data by generating ad hoc files which can be uploaded onto any software program
that takes tabbed data records for further processing. Then, we decided to use the VOS algorithm
mapping technique implemented in the software VOSviewer to produce the maps [36]. VOSviewer’s
algorithm aims at locating the items in a low-dimensional space so that the distance between two
items is an accurate indicator of their relatedness. Take two items i and j, the input for VOS is a
non-negative similarity sij (treated on a ratio scale). These similarities sij are calculated using the
following equation [57,58].

ASij =
cij

cicj

VOSviewer determines the position of the items in the map by minimising the weighted sum of
the squared distances between all pairs of items:

V(x1, ..., xn) = ∑
i<j

sij‖xi − xj‖2

where the squared distance between item pairs is weighted by their similarity, a constraint is imposed
in order to avoid the trivial solutions in which all items have the same location:

2
n(n− 1) ∑

i<j
‖xi − xj‖ = 1
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The resulting co-citation map illustrates the relations between the relevant literature cited in this
field. In more detail, the map captures the following features.

1. Clusters: authors belonging to the same cluster are depicted in the same colour.
2. Dimension of the references: references in larger fonts are those occurring most frequently across

the identified publications, while those in smaller fonts are those occurring less frequently.
3. Linkages: connections between references show the bonds between references co-occurring

together in the database of scientific publication; the size of the linkage is larger when the number
of co-citations is large while is smaller when the number of co-citations is small.

3.4. Overlay Representation of Journals in a Global Map of Science

In addition, in order to further explore the interrelation in the field of research, we used the
Leydesdorff et al. [59] overlay framework. Such framework allows plotting the journals containing the
1519 academic papers on a global map of science based on 20,554 academic journals. In more detail,
such process allows to counts the number of occurrences of each journal title in the dataset composed
by the 1519 academic papers matching the journal titles with the positional information of the base
map [59]. The resulting journals map is as follows.

1. The journal names under investigation are highlighted with colour in the map; on the contrary
all other nodes are depicted in grey.

2. The size of each journal as a node is depicted proportionally to the number of occurrences.

Finally, we used also the Rao–Stirling diversity index as a measure of interdisciplinarity in the
sets under investigation [60–62].

4. Results

4.1. Static Analysis

The visual representation based on the overall set of 1519 academic publications (Figure 1) presents
the connections between different research areas.
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The term analysis identified seven clusters, represented by colours in Figure 1. The pink colour
cluster group keywords relate to the use of social practice theory in the energy field. Most of those
studies deal with household practices. An example of a study conducted in this field is represented by
the work by Shove & Walker [63]. The authors contrapose the common understanding of energy as a
resource base, of which the management and organisation depends on various interconnected systems
(i.e., economic, political and technological) to a different perspective viewing energy supply and energy
demand as part of the continuous reproduction of bundles and complexes of social practice.

The yellow colour cluster groups keywords related to sustainable behavioural change in general
terms and policy interventions needed to fully address the transition to more sustainable lifestyles.
An example of published research in this field is represented by the work of Hargreaves [6]. Making use
of social practice theory, the author provides insights into pro-environmental behaviour adoption
using an ethnographic case study of a behaviour change initiative. The article enlightens the barriers
encountered in attempts changing practices and underlining issues to be addressed to overcome
those barriers.

The green colour cluster groups consumer and consumption studies using a social practice theory
approach; it is worth noting that one of the aspects related to consumption is connected with food.
In this case, one representative example is the work conducted by Delormier et al. [64]. The authors
illustrate a framework for the analysis of eating patterns as a social phenomenon trying to understand
how food choice practices are routinised by families, showing how family rules and resources act as a
driver or a limit condition under which family members develop food choices.

The light blue cluster groups keywords of studies in the field of education and learning. In this
case, one representative example is the work conducted by Keller & Ruus [65]. In their research the
authors examine the co-shopping practices of children and parents in supermarkets providing several
implications for consumer education.

Finally, the blue cluster groups keywords related to pure business aspects (e.g., accounting,
value creation and marketing). A relevant study in this area is represented by the work of
Echeverri & Skålén [66]. In this case, the authors using a practice–theory perspective analyse the
interactive value formation at the provider-customer interface. In particular, with their analysis the
authors [66] characterise four types of interactive value formation cases corresponding with four
subject positions which practitioners’ step into when engaging in interactive value formation.

The red cluster groups several keywords that are widely used in different research areas and
which are consequently difficult to categorise properly.

As for more a general overview, two patterns seem evident. First, a significant share of research
has focused on change, interactions between practices, agency and strategy and on the domains of
household practices, food and energy, relating to consumers and policies. Second, many applications
of SPT tackle sustainability related issues. Some of the sustainability issues have been close and related
to education research as well as food consumption.

4.2. Dynamic Analysis

Figure 2 shows how the application of SPT in research domains has varied over time. The first
applications appear to be in domains related to pure business-related aspects, in blue colour, in 2012.
More in detail, social practice theory research in this period contributes mainly to the discussion on the
relationship between identity and consumption [67,68] and the dynamics and transitions of practices
in everyday life [69,70]. Then, in 2013, SPT was stated to be applied to innovation issues, marketing
research and business strategy. There are several studies dealing with strategic and innovation
management theories and applications [71–73] and applied marketing research [74,75]. Consumption
studies related to change, behaviour, consumer and sustainability seem to be predominant topics
around the years 2013 and 2014. The application of SPT to policy, food and travel use dominated the
years 2015 and 2016. The energy related field of research seems actually the hot spot of current research
related to SPT.
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4.3. Co-Citation Analysis

To analyse the application of SPT to consumer studies in more detail, we also produced a
co-citation map grouping the 50 most cited academic publications in the field of analysis (Figure 3).
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In this case there are four main clusters of interest. The green cluster, which represents one of the
biggest in the figure, groups several studies related to sustainable consumption patterns and energy
related issues. The work conducted by Shove & Walker [63] and Røpke [7] are clear examples of
the kind of researches related to sustainable consumption and energy related issues. The red cluster
groups general literature on practice theory. It is worth noting that three out of four references used for
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conducting the research of the academic literature [21,26,44] belong to this cluster. The blue cluster
groups the third largest area of research. Literature listed in this cluster deals also with general aspects
on practice theory but more on a theoretical and methodological perspective in comparison to the
previous one. For instance, Halkier [76], grounding his argumentation on practice theory, contributes
to the discussions about generalising, by way of exemplifying some of the methodological practicalities
in analytical generalisation.

The yellow cluster, which is the smallest one in comparison to the others, groups just five studies
dealing mostly with consumer and marketing research issues [77]. This cluster is located in a complete
opposite position with respect to the green one and very few linkages are depicted between the
two clusters.

4.4. Overlay Representation

Moreover, in order to further explore the interrelation in this field of research we produced a map
showing the journals containing the 1519 academic papers plotted on a global map of science (Figure 4).
As presented in the map, most of academic researches related to social practice theory were made in
journals dealing with psychology and social science, economic and management and environmental
sciences. Only a smaller number of publications were made in journals related to human health-related
journals. The scarce interdisciplinarity of the area of research is also confirmed by the Rao–Stirling
diversity index [60–62] of 0.11.
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5. Discussion

From a theoretical perspective, it is evident from the term map how practice theoretic approaches
in consumer studies have bridged to other theoretical frameworks. There are, indeed, several references
to technology and innovation (respectively on the central and lower part of the maps). This shows how
some scholars link practice theories to different aspects of sociotechnological transitions [7,9,70,78], or
study how interconnected practices play into sociotechnological change [8,43]. In this domain, links
have also been created between theories of practice and transition theories, which study transitions
in sociotechnological systems [73,79,80]. Other authors also focus on technology, but emphasise the
agentive aspects of technology in the reproduction of practices, and on how technologies are embedded
in practices [7,11,16,81]. However, still under this theoretical perspective, surprisingly both in the
term maps (Figures 1 and 2) and in the co-citation map (Figure 3) only very few links could be found
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to the theory of reasoned action [82] or the theory of planned behaviour [33] that are often used as
framework to analyse sustainable behaviours related to consumption.

Several other considerations can be taken into account when analysing past and current research
trends; indeed, building on the static analysis that identified five main streams of research topics
(Figure 1), the dynamic analysis on the evolution of the fields in which SPT found application
(Figure 2) and the co-citation analysis which allowed us to identify influential publications in each
field (Figure 3), a framework of potential near-future directions in the application of social practice
theories in sustainability research is proposed and shown in Figure 5.
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As mentioned in the results section, sustainability emerged as a predominant topic around the
years 2013 and 2014. In this time period, social practice theory research was used mainly to study
what plays into the emergence of sustainable consumption and production practices or what keeps
unsustainable modes of consumption and production in place [16,73,83–86]; as well as to shed light on
how practices are intertwined in different contexts of consumption [15,87–89].

With time, applications of social practice theory to consumer studies increasingly focused on
analysing the potential for achieving a shift to more sustainable practices in the context of urban living
and policy development (2014–2015). Such applications include work on sustainable eating [16,90–92],
community, infrastructure, technology [77,93–98] and how practices play into the interface between
consumption and sustainable policy [99–107].

Finally, the application of social practice theory from 2015 to date has been largely in the context
of household energy use and demand; more specifically related to electricity consumption and
usage [108–119] and thermal comfort [120–129].

Based on these insights, we identify some fields in which social practice theory could be applied
in future research.

Circular economy and sharing economy are fertile and promising areas for future applications of
social practice theory. Indeed, the commonly used linear production model has been recently contested
by developments in the field of circular economy, a concept that conceives of production systems by
extending the useful life of goods, materials and resources beyond their use as consumer goods (e.g.,
by means of reusing and sharing practices [130]) and waste management conscious behaviour [131]
(e.g., such as waste prevention behaviours [132]). Within this field of research, a significant body
of research related to sharing, repair and reuse behaviour seems to be emerging from the streams
‘business and governance’, ‘sustainable consumption and production’ and ‘urban living’ (Figure 4).
More in detail, we envisage a significant stream of emerging research dealing with the diffusion of
access-based consumption and business models, and examination of its dynamics in the context of the
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sharing economy as represented by the few recent publications already available [133–135]. Moreover,
investigation of behavioural practices and circular business models related to replacement, repair and
reuse in the context of the circular economy could also represent a future trend supported, also in this
case, by few recent publications already showing such tendency [136–141].

Another promising area for the application of social practice theory is represented by smart
cities. The concept behind making a city smarter has been widely explored by researchers during
the recent years [142–146]. Within this context, as a derivation of the more recent research focused
on the streams ‘urban living and policy’ and ‘household energy’, it appears that the application of
social practice theory is heading to the direction of reframing the challenges and potentials of orienting
citizens’ behaviour in the context of energy consumption and production in smart cities [111,147–150].
During the last decade, we assisted also to a wider interest in promoting sustainable decentralised
energy production fostered by citizen participation is a number of local projects implemented in
smart cities contexts [151,152]. Such projects comprehend a wide range of activities ranging from
energy generation projects to energy conservation projects (e.g., renewable energy generation from
locally-owned infrastructures, refurbishment of community building, programs fostering behavioural
change, etc.) which take the appellative of energy communities [153]. Within this filed of research,
practice theory could represent the theoretical approach, in the future, to analyse how community
engagement programs can change over time the response to the rapid deployment and adoption of
locally-owned renewable energy systems.

6. Conclusions

With this research we have mapped the emerging trend of applications of practice theories
to consumer studies, and put these applications in relation with applications of practice theories
in other domains. We found that sustainability research represents one of the main foci of social
practice studies. In particular, there is extensive literature dealing with sustainable behaviour change
and a recently also an increasing application of practice theory to research on energy consumption.
Our results revealed that sustainability issues in practice theory started to be predominant topics
around the years 2013 and 2014 and that the energy related field of research represent the newest
field of research related to practice theory. Over time, consumer identity (2009–2012), business and
governance (2012–2014), sustainable consumption and production (2013–2014), urban living and policy
(2014–2015) and household energy (2015-present) were the areas in which the social practice theory
has been extensively applied to.

This analysis has allowed us to identify synergies that could be explored between different
fields of application of practice theories to open up possible future fields where an application of
practice theories could be promising. This notably concerns two emerging fields in the domain of
sustainability research—the sharing economy and circular economy, as well as smart cities—both
fields where applications of practice theories could usefully contribute to already ongoing work and
fruitfully draw on previous applications of practice theories to different but closely related fields of
research. Such applications could, in the case of the sharing and circular economy, focus for instance
on replacement, reusing and repairing practices, and in the case of smart cities, on the practices related
to the deployment and adoption of locally-owned renewable energy systems.

Some limitations need to be taken into consideration in the interpretation of our results.
Those notably concern the data. The produced sample depends on the assumptions which guided
the paper selection process, and which we have documented in the methods section. Lastly, since
they constitute a simplified depiction of the bibliometric analysis, the produced maps might create
some distortions.

Finally, knowledge about which are the major field of analysis of the practice theory research could
be helpful in complementing and confronting the findings of the presented paper. More specifically,
how the findings from the application of the competing practice theory differ from those concerning
sustainable behaviours is a salient gap needing attention. Bridging the gaps between these research
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fields would represent an important contribution in the pursue of addressing (un)sustainable
consumption patterns in consumer studies.
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Abstract: Hosting more than half of the world population, cities are currently responsible for two
thirds of the global energy use and three quarters of the global CO2 emissions related to energy
use. As humanity becomes more urbanized, urban systems are becoming a major nexus of global
sustainability. Various studies have tried to pinpoint urban energy use drivers in order to find
actionable levers to mitigate consumption and its associated environmental effects. Some of the
approaches, mainly coming from complexity science and industrial ecology disciplines, use city-scale
data to find power-laws relating to different types of energy use metrics with urban features at a
city-scale. By doing so, cities’ internal complexity and heterogeneity are not explicitly addressed.
Moreover, to our knowledge, no studies have yet explicitly addressed the potential scale dependency
of such drivers. Drivers might not be transferable to other scales and yield undesired effects. In the
present study, power-law relations are examined for 10 cities worldwide at city scale and infra-city
scale, and the results are compared across scales. Relations are made across three urban features for
three energy use intensity metrics. The results show that energy use drivers are in fact scale-dependent
and are city-dependent for intra-urban territories.

Keywords: urban energy drivers; urban metabolism; urban scaling; scaling; energy; power-law;
multiscale analysis; cross-city analysis

1. Introduction

Urban production and consumption activities are responsible for the greatest share of global
resources use and pollution. Cities account for 65% of global energy use and are responsible for 71–76%
of global CO2 emissions [1]. More than half of the global population already lives in cities, and by 2050,
cities are projected to host 80% of the global population [2,3]. If current consumption and production
patterns remain the same, the environmental impact of cities is likely to increase significantly. For
these reasons, cities are pointed to as both a future major problem and solution to global sustainability
challenges [4,5]. Therefore, it is urgent to reduce the environmental impact of anthropogenic activities
in order to remain within a safe operating and balance space for humanity [6] by setting the most
appropriate pathways for urban resource consumption mitigation.
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In this matter, Grubler et al. (Global Energy Assessment) [7] argue several points regarding the
selection of the best pathway for the mitigation of urban energy impact. Firstly, when considering
urban systems in an exergy analysis, they are far (<20%) from reaching their thermodynamic efficiency
frontier, which implies a theoretical improvement in energy demand. Secondly, due to the large
difference between the density of the energy demand in cities and the density of possible on-site
energy supply (10–100 W/m2 versus 0.1–1 W/m2 [7]), the local renewable energy harvesting might only
provide for a few percent of urban energy demand in the best cases (e.g., <1% for megacities and a few
percentage points for smaller cities). Thirdly, systemic changes in the management of urban energy
use usually have better leverage in the long run to reduce energy use than technological end-user
level improvements. This points towards a more holistic approach of the energy use in cities and
its mitigation.

Numerous researchers have looked for potential patterns in urban resource and energy use
(intensity) in the past years, in order to identify generalizable drivers and to propose mitigation
strategies, with great diversity in approaches. The following studies are not directly comparable
to the approach developed in the present paper (see “Section 2.2 Method”) but should however
be mentioned to give the reader an overview of other approaches with similar purpose. These
studies varied in scope and methodological and accounting approaches, and therefore resulted in
different policy recommendations. Publications identified drivers of final [8–10], primary, direct or
territorial-based [11–15], indirect or consumption-based energy uses [16–18] using top-down [19,20], or
other modelling [21,22] and accounting approaches [23]. Publications identifying final energy use [8–10]
via multivariate regressions and econometric forecasting show that, among other factors, urban form,
economic activity, and income can impact final energy use in residential and transport sectors. Other
studies [11,12] show growing trends in primary energy use via long term temporal comparative
quantitative analysis. The studies focusing on direct or territorial-based consumption [11–15] carry out
regression and correlation analysis including a multitude of factors in their methods (such as GPD,
land area, population, population density, heating degree days, floor space) to explain differences
in direct energy use. It appears from the literature [8–15] that different sets of drivers are found
depending on whether the energy use is measured in final, primary or direct accounting, even though
they are all representative of urban energy use. This underlines the importance of accurately defining
the energy use indicators that are examined before generalising about the drivers. Among those
studies, only two [13–15] use infra-urban data in their analysis and only for one city. Another set of
studies [16–18] give an estimation of the indirect (or consumption-based) energy uses across the global
hinterland. These figures are the result of combining household expenditure data with input-output
tables which are usually available at country-scale, and therefore often downscaled at a city-level. The
main limitation of this approach is that driver identification is heavily biased in regard to household
expenditure and therefore the energy use drivers are similar to income and expenditure drivers.
Top-down approaches [19,20] compute energy-use values by taking national energy use accounting
and downscaling them to city-scale based on urban population size compared to national population.
This limits greatly the soundness of driver identification as it assumes a linear relation between energy
use and population size, introducing once again an important bias. Other modelling approaches [21]
predict energy use by end-use (e.g., heating) at high resolution (i.e., block level) based on surveys
and disaggregation of zip-code level energy use data. The main limitation of such an approach lies
on the assumptions necessary to create the model (e.g., buildings’ function are the major factor of
energy use). Some other research has combined consumption based accounting and multivariate
regression analysis to determine the impact of urban sprawl (i.e., population density) on energy
use [22]. Finally, another study compares approaches between direct and indirect accounting [23] to
conclude that, although indirect accounting provides the global-level assessment of energy use along
the production chain, direct accounting is valuable to understand its relationship to urban systems
besides expenditure-related drivers. A table providing granularity, energy vectors and urban factor
studied, method and main findings of each previously mentioned article can be found in Supplementary
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Material, Table S1. Each of these approaches used various types of sources for their data (including
surveys, statistical reports, household budget surveys, input-output tables), targeting different levels
of analysis (from the household level to city or even country level) and therefore yielding results
with various levels of certainty on the identification of energy-use drivers. It can be argued that this
emerging research trend (partially covered by the industrial ecology discipline) has been fuelled by the
increasing availability of data at the urban level [24]. However, the above-mentioned literature either
relies on modelled data and a series of assumptions, or compares a great number of urban systems at a
city level while considering them as homogeneous entities, or, finally, compares intra-urban territories
but only for a specific city. A study comparing multiple cities worldwide across scales (infra- and
city-scale) and relying on metered data is still lacking.

A more recent research approach is being developed around what is sometimes called the new
science of cities, which strives to analyse cities all around the world as complex systems, driven
by universal laws shared by all cities, that emerge on a “macroscale” (city-scale) from local level
interactions [25,26]. Based on univariate correlations on real-world data, this research community
provides a theoretical framework capable of predicting the evolution of a series of urban characteristics
based on cities’ sizes. More specifically, these studies focus on analysing how urban infrastructure,
socio-economic or metabolic indicators change with either the population or the mean population
density (e.g., [14,27–45]). These studies suggest that, even though cities seem to be very complex,
different from one another and being located in very different regions of the world, they might share
common macroscale (city-scale) simple behaviours. Regarding the intensity of urban energy use
and scaling laws, Facchini et al. [14] show that the 27 megacities worldwide (with over 10 million
inhabitants) follow a power-law between urbanized population density and per capita (total) energy
consumption (R2 = 0.74). This result suggests that population density might be the (single) major
driver of the intensity of energy consumption in urban systems, regardless of their location on the
globe. Additionally, Lemoy and Caruso [34] show that European mono-centric cities display scaling of
their radian profile of population density, suggesting that cities’ density profiles are homothetic. These
two findings put together might suggest that the internal scaling of urban energy use can be found,
allowing to overcome the a-spatial approach of current “scaling laws” of cities.

Previous “scaling law” studies are generally based on data on a macroscale (city or metropolitan)
level. By doing so, cities are often considered as homogeneous and a-spatial [34] entities reducing
the complexity of their functioning [46]. Yet, cities are perhaps the most complex system that can
be observed [47], combining local and global challenges ranging from unemployment and housing
affordability on the one hand, and migration, resource depletion and climate change on the other [48,49].
Some studies acknowledge the complexity of urban systems energy use by identifying, for instance,
that the relationship between economic growth and energy use appears to be non-monotonic and
dependent on the dominant economic sectors [50,51]. Additionally, the average income per capita of
cities has been known for quite some time to increase with their size [52,53], and, more recently, is
known to scale super-linearly [39,54,55], while the average income itself seems to correlate with energy
consumption intensity (e.g., [24,56,57], even though those results are somewhat disputed [58,59]).
In addition, other studies found that not only do drivers of energy consumption appear to vary
across different urban regions, but also that indicators which vary at the suburban level show strong
correlations to energy use [60]. As a consequence, even if a number of studies (e.g., [13,14]) rooted in
a convincing theoretical framework [61] offer a macroscale understanding of cities’ indicators with
relation to their growth, it appears that cities should also be considered at a lower-scale level in order
to account for their internal heterogeneity [46,62] but also to see how different cities are to one another
at these more detailed scales.

Another shortcoming of previous studies looking at the relationships between urban energy
uses and different urban indicators to identify potential drivers, is that they are based on a relatively
small sample size. For instance, [13,63,64] are three outstanding examples that have successfully
gathered data for a great number of cities and managed to put together a sample of 27, 32, and
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10 cities, respectively. Even with this extensive number of case studies, there is still a danger that
the identified relationships could be not statistically significant enough and could therefore lead to
inaccurate driver identification. This could imply that policies based on such findings might trigger
undesired side-effects. The increasing availability of (open) data at a disaggregated urban scale has
motivated a small number of studies to look at correlations between urban energy use and different
urban indicators at smaller spatial scales, which generally translates into a larger sample size [65,66].

Aim

The general aim of this paper is to contribute to a better understanding of the drivers of the
intensity of urban energy use by considering the specificities and internal heterogeneity of cities which
are not yet explicitly taken into account in the urban scaling field. In particular, this paper has three
specific objectives which can be summarized as such:

1. To investigate whether power-laws for energy use intensity can be found between urban energy
flows—(residential) electricity and natural gas—and urban features associated with urban energy
consumption—population, population density, income. This is done by using larger dataset than
in previous studies, which includes megacities as well as smaller cities.

2. To examine if such power laws could be extended to scales smaller than city scale (municipalities,
ZIP codes, etc.), or in other words to investigate the scale (in-)dependency of urban energy power
laws. This is done by reviewing relations across 10 cities with data both at the micro-territorial
scale (MTU) and at the city scale.

3. To investigate if each city of the case study, when looked at infra-urban level, exhibits uniform
power laws—thus entailing shared internal processes between cities—regarding energy use
intensity and if these provide better information and prediction power than city-scale power-laws.

This is achieved by exploring the relationship between the intensity of urban energy use and
some urban indicators at both a city and sub-city level (increasing the sample size rather significantly).
By doing so, it is possible to discover whether trends and drivers identified at city level by some of
the above-mentioned studies are also true at smaller spatial scales, and thus showing whether energy
use drivers are scale invariant. In addition, analysing the energy use drivers at two different spatial
scales simultaneously enables us to explore whether urban energy use drivers found when comparing
different cities also hold for each city individually. In other words, this combined analysis will attempt
to clarify whether general policies that are proposed at a macro-level by comparing different cities,
would also yield the desired effects to smaller territorial spatial scales of cities. Exploring these
questions adds a layer of complexity in the identification of urban energy use and most importantly
provide more fine-grained analyses which are needed for urban policy-makers.

To achieve these objectives, a number of indicators for urban energy consumption are compared
to different urban indicators with data at the city level and at the micro-territorial unit level (MTUs).
Ten cities around the world are considered and further investigated: Glasgow and London, United
Kingdom; Brussels, Belgium; Milan, Italy; Cape Town, South Africa; Buenos Aires, Argentina; Chicago,
Los Angeles, San Francisco and New York City, United States. Energy use was further disaggregated,
when possible, by energy vectors (electricity and natural gas) and uses (residential and total).

The paper is structured as follows: the selected cities and the method of the analysis are presented
in the following section. Next, the findings of this analysis are presented, followed by a critical
discussion and some concluding remarks.

2. Materials and Methods

2.1. Presentation of the Case Studies and Data

The findings of this paper are based on data from ten cities located on four continents and in
six countries, with different economic development stages, as well as in different climatic zones as
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illustrated in Figure 1, and most importantly, wide distribution in studied urban features. Cities were
selected to reflect large variation of population sizes—from less than one to more than ten million
inhabitants—widely distributed population densities of different orders of magnitude and displaying
substantial difference in median income—from one to five. However, the selection of case studies
was largely limited by the data availability at infra-urban scale. This last criterion has largely shaped
the scope of the study and its limitation in cross-city analysis as explained and exemplified in the
next sub-sections. Data sources varied from open database platforms, national and local statistical
offices, grid operators, and scientific literature (for source of datasets, see Supplementary Material,
Table S2). To measure the energy use of these cities, we used indicators focusing on different energy
vectors (electricity and natural gas) and on different end uses (total use and residential use). Few cities
have available data for all the combinations of energy vectors and end uses. Regarding the quality of
data, it is also worth mentioning that, although all datasets used in this study come from a reputable
source (i.e., metered by grid operator, emitted by regional statistic institutes), metadata are sometimes
unclear. This is the case of “total electricity” and “total natural gas”, which in principle should include
all electricity or natural gas usage on the corresponding territory, but it is unclear if this the case. We
assumed in this study that it is the case, which may or may not affect the comparability between cities.
Finally, the data used span from 2010 to 2014, which is a limitation to the comparability between cities,
and no more recent data could be found.
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Figure 1. Map of the 10 selected case studies.

Energy data were compared to three main urban indicators: population size, population density,
and median income at purchasing power parity (PPP). The PPP median income used here is the
median income of the city translated to USD and multiplied by the ratio of purchasing power of the
USD and the currency of the country. This allows comparability of the purchasing power of citizens
instead of the differences in the values of the currencies. For all the selected cities, data on additional
urban indicators were available; however, these three were the indicators which were available for
most of the cities and are relevant regarding energy use driver identification (e.g., [14,24,56,57,67]).
For other indicators, the degree of overlap across the cities was too small to perform a meaningful
analysis. Table S3 in Supplementary Material provides an account of the data encountered for each of
the selected cities, such as other energy vectors and sectoral divisions.

2.1.1. Macroscale Data

The summary provided in Table 1 gives an overview of the case studies and alludes to some
of the challenges encountered in the data collection process. The main one is the unavailability of
certain data (e.g., electricity use for New York City), another one is the variation in the boundaries
definition for each city: some data cover geographical regions which include the city sprawl entirely,
sometime encompassing some non-urban area (e.g., Cape Town), while others are limited to a highly
urbanized core (e.g., Brussels). These differences can limit the comparability between case studies.
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For example, considering that the density of population is significantly higher in the city centres than
in suburbs [34], excluding the suburbs of cities or including territory beyond cities may significantly
alter some indicators used in this study (e.g., per capita energy use or density). However, these are
inherent limitations of the type of research conducted here, using data collected or provided by local
administrations within boundaries that make sense to them locally.

Table 1. Socioeconomic, demographic and energy data for the 10 selected global cities (N/A: Not
available data, for sources of dataset, see Supplementary Material Table S2).

Indicators
Europe North Am. Africa South Am.

Milan London Brussels Glasgow N.-Y.C. L.A. San
Francisco Chicago Cape

Town
Buenos
Aires

Macroscale

Population [Millions
cap.] 3.18 8.66 1.16 0.60 8.23 4.56 0.81 3.08 3.74 12.81

Area [km2] 1574 1572 161 172 775 1835 121 1477 2461 3209

HDD (15.5/15.5) 1840 1781 2080 2410 1958 306 754 2785 458 740

CDD (15.5/15.5) 918 349 362 105 1145 1413 439 986 1090 1423

Average income per
household (PPP)
[USD]

29,782 76,399 35,277 16,667 N/A 58,820 75,813 55,437 18,461 N/A

EU - Electricity use
[GWh] 61,247 40,957 5004 1279 N/A N/A 1412 11,610 N/A 34,170

EUpc - Electricity per
capita [MWh/cap] 19.28 4.73 4.30 2.13 N/A N/A 1.75 3.77 N/A 2.67

REU - Residential
electricity use
[GWh]

24,292 13,204 2226 1113 N/A 60,662 N/A N/A 5060 10,921

REUpc - Resid. Elec.
use per cap.
[MWh/cap]

7.65 1.52 1.91 1.85 N/A 13.30 N/A N/A 1.35 0.85

NGU- Natural gas
use [GWh] N/A 59,102 9732 1807 81,002 N/A 4355 31,792 N/A N/A

NGUpc - Natural gas
per capita
[MWh/cap]

N/A 6.82 8.36 3.00 9.84 N/A 5.41 10.32 N/A N/A

Microscale

MTU boundaries Munici-
palities Boroughs Munici-

palities

Interme-
diate
zones

Zip
codes

Zip
codes

Zip
codes

Zip
codes Wards Partidos

Number of MTUs 134 33 19 133 236 123 27 68 82 25

Average size of
MTUs [km2] 12 48 8 1 3 15 4 22 30 128

Overall the ten cities vary greatly in their consumption patterns on a macroscale. Milan is
the largest consumer of electricity in our dataset. Moreover, Milan with 19.28 MWh/cap is also the
largest consumer of electricity per capita and is ten times bigger than the figures of San Francisco
(1.8 MWh/cap). Los Angeles has the highest residential electricity use per capita (13.30 MWh/cap).
Chicago, being the third largest consumer of natural gas, is the largest consumer of natural gas per
capita in our dataset (10.32 MWh/cap).

2.1.2. Microscale Data

Considering sub-city level data, one of the issues with regards to the comparability, both within
and between cities, comes from the various definitions of micro territorial units (MTUs) found across
cities (see “MTU boundaries” in Table 1). MTUs usually follow administrative spatial divisions (e.g.,
municipalities) which can result in large disparities in sizes and land use coverages. One of the most
extreme cases is found in Brussels’ MTUs, defined by municipalities, where Saint-Josse-ten-Noode and
Ville de Bruxelles have areas of respectively 1.14 (<1% of the city’s area) and 32.61 km2 (~20% of the
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city’s area). The latter covers urban fabric and land use that are very heterogeneous, from the dense
city centre to the northern suburb of the city, while the former, due to its small size, covers a quite
homogeneous urban fabric. Therefore, the type of urban fabric and land-use averaged in the indicators
are of different levels of homogeneity, affecting in turn the comparability of indicators within the same
city. Additionally, data on urban indicators and on energy use were not always easy to find at the same
spatial unit, which implied a limited number of variables in the analysis. Furthermore, it was not
always possible to find energy-use data both by sources (electricity and natural gas) and by final uses
(residential and total). This implies that the relation found in the analysis could not be established
for all indicators (energies by sources, density of population, population, and income) for all cities.
This type of limitation related to data availability are inherent of this type of research and has limited
the reach of our analysis. Finally, some datasets were incomplete or censored by the data provider,
displaying values of “0” for specific MTUs. Theses MTUs were disregarded from the study.

Figure 2 illustrates the (kernel estimation of) probability density distribution for the studied
variables for each city, at microscale in a logarithmic scale. These continuous functions of probability
for each city and indicator are approximated from the finite numbers of observations (with n between
19 and 236) and provide an easy way to display the relative likelihood of values for the indicators for
each city.
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for each city and for the following urban variables: (A) population; (B) population density; (C) median
income at purchasing power parity; (D) electricity use per capita; (E) residential electricity use per
capita; (F) natural gas use per capita; (G) areas of micro territorial units (MTUs).

Figure 2A,G give the probability density function of the population and area of MTU across cities.
These distributions are displayed in absolute values and give a sense of how large the MTU and scale
of observation are within and across cities. Regarding population (Figure 2A), with the exception
of Milan, which spans across three orders of magnitude, three groups of distribution can be drawn:
first, Glasgow with the smallest mean and overall values of MTU’s population (between one and one
thousand people); then London and Buenos Aires with the largest values and maximum mode well
above a hundred thousand people and some MTUs over a million people; and finally, the remaining
six cities with their (maximum) mode around the same values, between 10 thousand and 100 thousand
people. Regarding uniformity of the population distribution, Glasgow, Cape Town and London have
very little skewness and small spread around their mode, displaying a rather uniform population size
across MTU’s, while having each largely different mean population sizes distributed across three orders
of magnitude. Milan, however, displays the most uniform distribution of population of all cities. The
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remaining cities, Brussels, Los Angeles, New-York City, Buenos Aires, Chicago, and San Francisco span
across two or less orders of magnitude. Figure 2G gives an overview of the distribution of MTU sizes
and scales of observation. The major observation that can be drawn from it is that the case studies span
across vastly different territorial scales. Glasgow and Buenos Aires have their respective means and
modes around 1 and 100 km2, and all other cities are well distributed between those extremes. In terms
of population density, Figure 2B data trends show substantially more overlapping in their distributions.
As illustrated, most cities exhibit relatively similar population densities across their MTUs. These
similarities in distributions are a remarkable result, all cities having vastly different metrics: area,
population size, MTU sizes, and, MTU divisions. In some—notably Milan, Cape Town, and New York
City—the distribution is more widely spread. This is mainly due to the different levels of sprawling in
these cities, but it can also be partially attributed to the variety of cities’ boundary definitions. Lastly,
Figure 2C displays the median income (PPP) distribution across MTUs. While the mean of the median
income at purchasing power parity is relatively similar across cities, the distributions are characterized
by very long tails, as is illustrated in Figure 2C. Only in the case of Milan, most MTUs appear to have a
similar median income.

In the case of total electricity use per capita displayed in Figure 2D, the MTUs of all cities appear to
have overlapping (probability density) distributions with most cities being clustered around a similar
mode and mean (except Milan), and exhibiting similar standard deviations (except Chicago). Chicago
displays a very large standard deviation for this indicator, although this city is not an outlier in terms
of population, population density or MTU size. Milan appears to be an outlier by showing significantly
higher median values than the other cities. After further investigation, no simple explanation could be
found as to why Milan is an outlier. The residential electricity use per capita (REUpc) displayed in
Figure 2E exhibits the greatest degree of disparity of all distributions in terms of mode, means and
standard deviation. Three groupings can be made. London, Glasgow, and Brussels have a similar mean
with very little standard deviation whereas Buenos Aires, Cape Town, and Los Angeles exhibit larger
disparities between MTUs and means of distributions. Finally, Milan displays larger mean values and
quite low disparity between MTU. Milan and Los Angeles have a similar residential energy use mean.
Natural gas use (NGU) per capita distributions show a remarkable overlapping in the distributions
between cities as displayed in Figure 2F. All cities exhibit a similar mean natural gas use per capita,
with some cities displaying quite different standard deviations (i.e., Chicago and London). In Chicago
however, the distribution is more homogeneously distributed across the use range than in the case of
the other cities.

2.2. Method

In order to determine whether trends, that can be identified by analysing data at city level, also
hold true when looking at data on a smaller spatial scale—such as the individual MTU—an exploratory
analysis was conducted in which a linear regression was performed between the variables measuring
per capita energy use and the selected urban indicators. The linear regressions on log-transformed urban
indicators have been successfully used in urban scaling studies [14,29,30,32,34,39,40,44,68,69] in order to
determine relations between urban indicators. Usually they have been used to determine how a certain
property, captured by an indicator, scales with cities’ size. Our method extends these linear relations to
other parameters than city population—namely, density and income, usually associated with urban
energy use [14,24,56,57]—examining linear relations beyond sub- or super-linearity. Our method also
extends relation identification to other scales of observations than city-scale—namely, micro-territorial
units. This, in turn, provides ways to investigate if there is evidence of scale dependency of urban
energy drivers.

These linear regressions are performed in three different configurations: (1) regressions “at the city
level”, in accordance to previous urban scaling studies and with each data point being an aggregate
indicator for the entire city; (2) by looking at data “at MTU level” where all MTUs are analysed at once
regardless of the city they belong to; and (3) by looking at data at the level of the MTUs for each city

131



Sustainability 2019, 11, 3246 9 of 20

individually where each city has its own regression. In the first configuration, regression at city-scale
identifies the relations in the same method and framework as existing scaling law studies but with an
extension to smaller cities and other indicators. In order to have a greater data set for the investigation at
city scale, the data that are available in the paper by Kennedy et al. on material and energy metabolism
of megacities [13] have been added to have more observations at city scale, with the exception of four
cities (Buenos Aires, London, Los Angeles, New York), which were already present in the case studies.
However, additional data could not be found for median income at city level in this literature, limiting
the number of data points at city scale for this indicator. In the second configuration, similarly to
the first one, cities are also examined to see if they share similar behaviours, but by looking at infra
urban territories instead of the average indicator on the whole city. This provides a first examination of
whether drivers found at city scale can be extended to lower scales, suggesting scale independency for
these energy use drivers. To support scale independency, the slopes and predictive power at macro
and micro scales should be similar. Finally, with the third configuration, which looks at relations for
cities individually, it is possible to review whether or not cities have similar trends to one another, and
if those relations corroborate the ones found in the other two configurations. This analysis allows
us to explore whether the urban indicators that we are considering in this paper—population size,
population density, and median income—act as drivers of intensity of urban energy use, and whether
the relationship is different when looking at data at the aggregate level and at each city individually.

Finally, the originality of the approach does not reside in the technicality of univariate linear
regression (via least-squares approach) in logarithmic space to determine drivers of urban feature, as it
has been reviewed and successfully used in numerous previous studies [14,29,30,32,34,39,40,44,68,69].
However, the contribution lies in comparing relationship between energy use and urban indicators
both at city-scale and sub-city micro-territories for a significant number of cities worldwide.

3. Results

Following the main objectives of this article, the results are subdivided in sections for each urban
feature analysed (population size, population density, and median income), where the three sets of
configurations explained above are investigated and compared to one another.

3.1. Energy Use and Population Size

Figure 3 provides a visualization of the regressions performed in the three above-mentioned
configurations for the three intensity of energy use indicators and population size. Table 2 gives a
summary of some measures of performance of these regressions. When looking at the relationship
between population and the variables capturing intensity of energy use (per capita residential electricity
use, per capita total electricity use, per capita natural gas use) at the macro level, the correlations have
some significance. When it comes to total electricity use per capita (Figure 3A), the p-values are too
weak to assess significant correlation. However, for natural gas use per capita (Figure 3G), and for the
residential electricity use per capita (Figure 3D), the relation seems to be more significant but rather
weak (r2 ~ 0.3 & p ≤ 0.05 in both cases). This finding implies that at a macro scale it appears that cities
with a higher population consume relatively less energy per capita.
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Figure 3. Regressions of electricity use per capita, residential electricity use per capita and natural gas
use per capita with population at city scale (A,D,G), MTU scale aggregated (B,E,H) and MTU scale per
city (C,F,I). At city scale level (first column), solid black circles correspond to the data from our sample,
whereas hollow white circles are drawn from literature on energy use in megacities [13] in order to
achieve a relevant number of observations.

Table 2. Performance measures of population regression models.

EUpc vs. Pop. REUpc vs. Pop. NGUpc vs. Pop.

n slope (β) r2 n slope (β) r2 n slope (β) r2

City-scale 30 −0.09 0.02 26 −0.35 0.3 ** 26 −0.53 0.33 **
MTU aggreg. 425 −0.14 0.05 *** 535 −0.13 0.04 *** 580 −0.08 0.03 ***
Brussels 19 0.14 0.07 19 0.07 0.14 19 0.09 0.06
Milan 134 −0.02 0.01 134 −0.09 0.09 *** 134 −0.06 0.04 *
Cape Town NA NA 82 −0.24 0.02 NA NA
Buenos Aires 25 0.01 0 25 0.07 0.03 NA NA
Chicago 58 −0.97 0.85 *** NA NA 58 −0.79 0.71 ***
London 33 −1.04 0.76 *** 33 −0.16 0.64 *** 33 −0.63 0.8 ***
San Francisco 23 −0.12 0.24 * NA NA 23 0.43 0.34 **
Los Angeles NA NA 109 −1.1 0.78 *** NA NA
Glasgow 133 −0.27 0.06 ** 133 −0.29 0.23 *** 133 −0.15 0.02
New York City NA NA NA NA 180 −0.3 0.18 ***

p-values: *** for p ≤ 0.001; ** for p ≤ 0.01; * for p ≤ 0.05.

At the level of the MTUs aggregated for all cities simultaneously (Figure 3B,E,H), the correlations
seem to be more significant than at city scale. There is a dominant negative correlation between
population size and per capita energy use for all energy indicators, although in the case of natural
gas use, it appears to have less influence, as is illustrated in Figure 3H and Table 2. This indicates
the same direction of dominant relation if compared to the correlations at the city level. However, at
the MTU scale, much less of the variance (see Table 2) of residential electricity and natural gas use
could be attributed to a change in population size. It is also important to mention that the p-value is
affected by the sample size, with smaller p-value for larger samples. This could partially explain why
correlations of aggregated MTU across cities (with n = 425 to 580) exhibit significantly lower p-value
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than of city-scale (with n = 26 to 30). However, the sample size effect can be considered low for R
between 0.17 and 0.22 [70] for the all regressions of aggregated MTU.

At the MTU level for individual cities, which are depicted in Figure 3C,F,I, the picture is more
contrasted. For total electricity use per capita (Figure 3C), London and Chicago exhibit a remarkably
strong negative correlation (slopes of β = −1.04 and −0.97 respectively) with population size with a
very low p-value (both being under 0.001) and high r2 values (0.76 and 0.85 respectively). San Francisco
also displays a significant correlation with population (p ≤ 0.05, r2 = 0.24). The statistical power of the
regression for Glasgow is not strong enough to determine a relation, even with its low p-value (p < 0.01,
r2 = 0.06). Brussels, Milan and Buenos Aires exhibit almost no meaningful correlation (p > 0.05). For
this energy indicator, cities either have non-significant correlations or display a negative one following
the same trend as Figure 3B. It seems that the validity of the correlation found across all cities at MTU
scale could be questioned (Figure 3B) or even interpreted as a Yule–Simpson [71] effect given that not
all cities, taken individually, follow the same trends. Rather, there is a great variability of responses
from each city concerning the population size, while some have a very strong correlation (namely
Chicago and London).

When looking at residential electricity use per capita (Figure 3F), the majority of cities would
exhibit a negative correlation when they are significant. Los Angeles and London display a strong
correlation with a large percentage of variance that could be attributed to population variation (both
with p ≤ 0.001 with r2 = 0.78, and β = −1.1 and r2 = 0.64, and β = −0.16 resp.). Glasgow displays a
weaker (r2 = 0.23, and β = −0.29) but significant correlation as well, while the statistical power of
the regression for Milan is too low to be relevant. The other cities (Brussels, Cape Town, and Buenos
Aires) exhibit non-significant correlations. All significant regressions for residential electricity use
seem to follow the same trend, but for cities individually, the correlation seems to be stronger than in
the other configurations.

For natural gas use per capita (Figure 3I), Chicago, London and San Francisco exhibit strong
to moderate correlations (r2 = 0.71, 0.8, and 0.34 resp.). However, San Francisco seems to have the
opposite trend (β = +0.43) than the other two cities (β = −0.79, −0.63). New York exhibits a weak but
significant correlation (r2 = 0.18, β = −0.3). Other cities do not have significant trends.

Overall, it appears that the majority of cities seem to share the same negative trend when
correlations are significant, and with the exception of San Francisco for natural gas use per capita.
When significant, the correlations for cities individually (Figure 3C,F,I) seem to have better predicting
power while presenting variations in trends. Indeed, the importance of this driver varies from city to
city with both r2 and β ranging from nil to very strong. At city scale, as displayed on Figure 3D,G, the
population does not appear to be a strong driver at a city scale (r2 ≤ 0.33) when significant, at least not
with the linear model used in this analysis, and it does not seem to affect the intensity of electricity use
(Figure 3A). This driver is therefore inconsistent and could not be generalized. Furthermore, the scaling
of those energy indicators with the population size, both at city and MTU scales, is not exhibited in
these results. In extension to this analysis, it is not possible to conclude that bigger (or more populated)
cities are more efficient, but rather that each city appears to respond very differently to population size,
or even that population could not be considered as a driver in some cases.

3.2. Energy Use and Population Density

In this section the correlations of the population density with the three indicators of the intensity
of energy use are examined. Figure 4 displays the regressions in the three configurations while Table 3
gives the performance of the regressions.
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Table 3. Performance measures of population density regression models.

EUpc vs. Density REUpc vs. Density NGUpc vs. Density

n slope (β) r2 n slope (β) r2 n slope (β) r2

City-scale 28 −0.15 0.06 26 −0.09 0.03 24 −0.31 0.11
MTU aggreg. 425 −0.49 0.33 *** 535 −0.37 0.2 *** 580 −0.17 0.13 ***
Brussels 19 −0.06 0.02 19 −0.06 0.13 19 −0.18 0.3
Milan 134 −0.05 0.02 134 −0.1 0.09 *** 134 −0.09 0.09 ***
Cape Town NA NA 82 −0.13 0.23 *** NA NA
Buenos Aires 25 0.09 0.09 25 0.06 0.04 NA NA
Chicago 58 −0.42 0.17 *** NA NA 58 −0.65 0.52 ***
London 33 −0.03 0 33 −0.06 0.07 33 −0.19 0.05
San Francisco 23 −0.02 0.01 NA NA 23 0.29 0.12
Los Angeles NA NA 109 −0.61 0.35 *** NA NA
Glasgow 133 −0.06 0.01 133 −0.06 0.04 * 133 −0.12 0.05 *
New York City NA NA NA NA 180 −0.27 0.21 ***

p-values: *** for p ≤ 0.001; * for p ≤ 0.05.

It appears that the regressions for this driver are not statistically significant at city scale. At this
scale, Figure 4A,D,G and Table 3 show that all three regressions have low coefficients of determination
(r2 = 0.06, 0.03, and 0.11, respectively) and too high p-values to be considered relevant (p ≥ 0.05).
However, even if not significant, all three trends seem to display more of a negative impact of density
increase on the intensity of energy use. These results at city scale (Figure 4A,D,G) are surprising and
do not corroborate with the literature of driver of megacities energy use [14] where energy use per
capita and population density seem to correlate (r2 = 0.74) following a power-law (β = −0.75). This can
be explained as this literature takes into account only megacities and investigates only the total energy
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use per capita. Therefore, it appears that, when extending the sample to smaller cities and looking at
individual energy indicators, those power-laws do not hold.

When looking at the data at the level of the individual MTUs across all cities, the negative
correlations between population density and energy use appear to be significant (p < 0.05) and
encompass all the energy use indicators, as is illustrated in Figure 4B,E,H. Again, the density of
population seems to have a negative relation with all energy indicators. However, these correlations
are moderate and do not explain much of the variation of any energy indicator (with r2 = 0.33, 0.2, and
0.13 respectively). When looking at data for each city individually (Figure 4C,F,I), the relations are
clear and significant for few cities. For the per capita electricity use, almost none of the regressions
are meaningful, with only Chicago having a weak (r2 = 0.17) but statistically significant correlation
(p < 0.001). For the residential electricity use, Los Angeles and Cape Town (r2 = 0.35, and 0.23 resp. and
β = −0.61, and −0.13 resp.) display meaningful relations. In case of natural gas use per capita, Chicago
and New York City display statistically significant correlations (r2 = 0.52, and 0.21 with β = −0.65, and
−0.27 respectively). For all other non-significant relations, the direction of the slope stays substantially
unchanged between cities.

Overall, it appears that density is a consistent driver of intensity of energy use only when looking
at MTU scale across cities. In other cases, the driving power of this urban feature seems to be variable
from cities to cities, and non-existent at city scale. This last result does not corroborate with previous
studies made for megacities.

3.3. Energy Use and Median Income (PPP)

In this section the regressions between energy use and median income are investigated and
displayed in Figure 5 and Table 4. At city scale, as shown in Figure 5A,D,G, the number of data points
for the median income (PPP) is lower than for the other urban features analysed here because no
additional data could be found in the same literature. The small number of data points limits the
conclusion to whether the median income is a potential driver of energy use at city scale. However,
the correlations between income and energy seem to be quite spurious when looking at regressions
at the city level (Figure 5A,D,G), with none of the relations being significant (p ≥ 0.05 and r2 ≤ 0.1).
When looking at data at the MTU level across cities (Figure 5B,E,H), it seems that only the residential
electricity per capita is (moderately) positively correlated with the median income (p ≤ 0.05, r = 0.23
and β = 0.45), the intensity of electricity and natural gas use being almost unaffected. Moreover, the
relationships look very discontinuous for electricity use, and residential electricity use, and they do not
seem to follow a linear pattern. The natural gas use however seems to follow a more linear but very
weak trend.

Table 4. Performance measures of median income (PPP) regression models.

EUpc vs. Income REUpc vs. Income NGUpc vs. Income

n slope (β) r2 n slope (β) r2 n slope (β) r2

City-scale 6 −0.31 0.08 6 0.33 0.07 6 −0.1 0.07
MTU aggreg. 400 0.25 0.06 *** 510 0.45 0.23 *** 579 0.12 0.04 ***
Brussels 19 −0.21 0.02 19 0.23 0.17 19 0.46 0.17
Milan 134 0.4 0.02 134 −0.02 0 134 0.14 0
Cape Town NA NA 82 0.19 0.26 *** NA NA
Buenos Aires NA NA NA NA NA NA
Chicago 58 1.67 0.34 *** NA NA 58 1.18 0.22 ***
London 33 1.72 0.38 *** 33 0.39 0.69 *** 33 1.12 0.47 ***
San Francisco 23 0.28 0.42 *** NA NA 23 −0.2 0.02
Los Angeles NA NA 109 0.93 0.27 *** NA NA
Glasgow 133 0.02 0 133 0 0 133 0.07 0.04 *
New York City NA NA NA NA 180 0.12 0.01

p-values: *** for p ≤ 0.001; * for p ≤ 0.05.
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scale per city (C,F,I).

When looking at individual cities (Figure 5C,F,I), there are significant relations (p ≤ 0.001) showing
positive correlation with median income. In particular, the electricity use of Chicago, London, and
San Francisco are moderately correlated (r2 = 0.34, 0.38, 0.42, respectively) with their median income.
Cape Town, Los Angeles and London’s median incomes correlate (moderately and strongly) with
residential energy use (r2 = 0.26, 0.27, 0.69, respectively). Finally, the regressions for natural gas use
per capita are significant only for Chicago and London (r2 = 0.22, and 0.47 respectively). It is also
interesting to see that Brussels, Milan, and Glasgow do not display any correlation for median income
with any of the energy use indicators, while London displays correlations for all energy use indicators
and San Francisco does correlate with energy use per capita but does not correlate with natural gas use
per capita.

Overall, when correlations are significant between the median income and the three indicators of
energy use, the trends show positive relations. However, these relations only exist at MTU scale, and
more importantly, only strongly for some cities. This shows again that cities respond differently to the
same urban features, and differently for each energy indicator.

4. Discussion

Some major findings can be highlighted from this investigation and subsequent results. First,
the scaling law of the intensity of energy consumption [14] is not corroborated for cities other than
megacities and for other energy use metrics. Indeed, we found only two potentially meaningful
relations at city scale: the population size seems to correlate negatively with both residential electricity
and natural gas use per capita (see “Energy use and population size” section). However, only a fraction
of the variation in those energy intensity indicators can be predicted by population size with r2 ~ 0.3
in both cases. The density of population was found not to be a good predictor of any of the three
indicators of energy use intensity, contrary to what has been found in previous study [14]. The median
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income (PPP), while being sometimes highlighted as a driver or energy consumption (e.g., [9,10] and,
sometimes in larger scales like nation-wise [57]) appears to not be a good predictor of energy use
intensity. Regarding power-law across cities at MTU level, two out of nine relations are relevant: the
density of population with the energy use per capita, and the median income (PPP) with the residential
energy use, although only a small portion of variance is predicted based on these urban features (r2 ~
0.33, and 0.23 resp.). Despite a large sample (400 to 579 observations) no shared behaviour could be
found otherwise.

Secondly, while there is no major contradiction in trends across scales (city scale or MTU scale) and
scopes (across cities or city by city), the exploratory analysis has shown that the relationship between
urban indicators and urban energy use is not in all cases scale invariant, showing that intensity of energy
use could be an intensive feature of urban systems. Indeed, correlations observed at the city level
substantially change at the MTU level, especially when studied for each individual city. When looking
at data aggregated at the city level, a tendency towards a negative correlation between population
densities and energy use can be observed, this trend could not be observed systematically when looking
at data for the individual cities at the MTU level. This echoes previous findings which state that the
relation between density of urban fabric and residential energy use remains unclear [72], and that
density as a driver is less relevant at infra-urban scale where other factors come into play [13,73]. In
the case of the relationship between income and urban energy use, when looking at data aggregated at
the city level, there seemed to be a roughly linearly increasing relationship between the two variables.
However, when looking at data at the MTU level, some cities exhibit either nil correlations or strong
positive ones, which corroborates previous findings at infra-urban scale which exhibit weak correlation
between those variables [13]. A significant number of deviations from the city level correlation were
also observed in the relations between population size and urban energy use.

Lastly, when a relation exists between one of the urban features analysed and intensity of energy
use indicators, the regressions of individual cities usually give better predictions than predictions
across cities. However, not all cities respond to the same drivers, with some being unaffected by
population, density, or income variations, while others vary almost linearly with them.

This investigation offers several points of discussion subsequent to findings. Firstly, previously
found city-scale power-laws of intensity of energy use do not seem to hold when taking into account
smaller cities and looking at indicators of intensity of energy use other than total energy use per capita.
This relativizes and gives new perspectives to the previous researches on scaling laws of urban energy
use [13,14] for megacities. Indeed, none of the evidence and data collected for this study contradicts
previous research: the overall tendencies are that intensity of energy consumption increases with
income and decreases with population density and population size. However, no evidence clearly
supports previous findings either. On the contrary, the relations seem to be more complex when
extending the case studies. In order to take other cities into account, better indicators of the intensity of
energy use or more complex relations might be necessary. Future research should therefore investigate
how those relations could be extended to more cities, using more complex regression methods, larger
sets of case studies and features.

Secondly, the regressions across cities at MTU scale correlate, with statistical significance, for all
urban indicators and intensity of energy use indicators, suggesting the existence of power-laws for
this scale. However, this result needs to be put in perspective since the slopes and r2 for city-wise
regressions are vastly different and do not corroborate this result. For these reasons, the power-laws at
MTU scale across cities, might by interpreted as Yule–Simpson effect. Therefore, these results should
be considered as inconclusive.

Thirdly, the relationships between different urban indicators and variables measuring urban
energy use are not the same when looking at data aggregated at the city level, or data at the level
of individual MTUs. This inconsistency of drivers points towards a scale dependency of energy
drivers. The intensity of energy use might be an intensive feature of urban system, and its value
will change depending on the scale of observation. This has implications for both identification of
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energy drivers in future researches and policy making. These “scale effects” should therefore be
considered for the samples that are observed or the territory that are regulated. More importantly,
this raises a more fundamental question: if urban features act differently on the intensity of urban
consumption depending on the scale of observation, how do these drivers interact with each other?
Future research should investigate this further to better define the relation between drivers and the
scale of observations. However, with present results, the scale-dependency of the drivers of energy use
suggests that the urban planning regulation may need to be designed to reflect the different behaviour
at different scale, and therefore should propose multi-scale strategies to tackle energy-use reduction at
all potential levels.

Fourthly, city-scale regressions have lower predictive power than city-wise regressions. More
specifically, the drivers that are statistically significant are usually present for cities individually.
Furthermore, this study also shows that, when looking at data at the level of the MTUs for each
city individually, there is a great heterogeneity across the different cities regarding the nature of
the relationship between urban indicators and per capita energy use. This result weights in favour
of city-specific power-laws and drivers and indicates that there are factors that differ across cities,
which confounds this relationship. The fact that at infra-urban scale drivers of energy use seem to be
city-specific should encourage local decision makers to explore and determine the specific features
of their city where actions can be made to seek best result, as two different cities may respond very
differently to the same driver. It points towards the importance of local drivers, which are not taken
into account when looking at data at the aggregate level. Such observations expose the limitations of
analysing cities as homogenous wholes. If we want to make cities more sustainable, and act on their
energy consumption, it is important to take into consideration such local-level drivers.

Like most studies relying on large amounts of data, this study is also subjected to some important
limitations regarding the comparability of the data across different cities. One of these limitations is
the way cities are bounded. The definitions of a “city” in the case studies investigated here depend on
the administrative boundaries which may or may not include the entire continuous urban fabric of the
cities. In some cases (Milan for example), the boundaries of the city include all of the extensions and
suburbs of the city; while in other cases, some of the urban fabric is left outside of the administrative
boundaries (Brussels for example). The differences in periods of time between cities in our dataset,
ranging from 2010 to 2014, is also a factor limiting the comparability. By doing so we assume that
relationships between variables, expressed in the power-law regression performed, are constant over
the four years of our dataset. We consider that this assumption can be made as the large demographical,
technological, and behavioural changes needed to impact the relationships between these variables are
unlikely to happen over a 4-year period. However, this limitation is common in this type of study
and demonstrates again that it is crucial for researchers and city planners that urban energy data are
annually produced.

Another important element is that the way in which MTUs are delimited in different cities varies
largely. These variations exist both across cities and within individual cities. This results in the MTUs
corresponding to different spatial units, differing in sizes and characteristics. For instance, Glasgow as
a city is roughly the same size as some of Buenos Aires’ MTUs, and MTUs of Brussels cover anything
between 1% and 20% of the area of the city. Another limitation is that the purpose of the final energy
use is not clearly known and can vary a lot from city to city. For instance, in some cities, natural gas is
used for heating, domestic hot water, and cooking, whilst in other cities, the latter two are provided
by electricity. This may affect the comparability between cities since certain energy vectors might
cover different uses which in turn might be driven by other sets of drivers. As mentioned in the
literature [24], larger incomes can correlate with larger housing and therefore heating demands which
might be related to different energy vectors depending on the city that is analysed. Furthermore, the
number of sectors considered as final users of energy also varies across the different cities, where some
cities name three—residential, commercial, and industrial—and others up to five. This shows that
future research should look in more detail into the end-purpose of energy spending, rather than simply
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by sectors or vectors. It should also be recommended to include urban indicators beyond the ones
used for this study—population size, population density, and median income—in order to explore
other potential drivers of urban energy consumption, notably at a local scale.

5. Conclusions

In this study we have examined 10 cities worldwide, across three energy use intensity indicators
(electricity use per capita, natural gas use per capita, residential electricity use per capita) and
three urban features (population, population density and PPP median income). The power-law
relationship between energy use indicators and urban feature are examined at city scale and at
sub-city scale (micro-territorial unit, MTU). The main goals of the study were: (1) to investigate
if power-laws relationship could be found for smaller cities (in population) than previous studies
and disaggregated energy flows; (2) to see if such power-law could be extended to sub-city scale
suggesting scale independency of these drivers; (3) to investigate if cities observed individually would
exhibit comparable power-law when examined at MTU scale. This investigation has shown that:
(1) it is unlikely that power-law found in previous study [14] could be extended to smaller cities
and disaggregated energy flows; (2) there is a scale dependency of drivers regarding the intensity of
urban energy use; and (3) that there is heterogeneity regarding the nature of the relationships found
city-wise across the different cities. These results have several limitations, mainly related to various
definitions of MTU and energy indicators across cities. However, the presented findings show some of
the limitations of considering cities as homogeneous wholes. Instead, local drivers and local context
should be taken into greater consideration in policy making in order to more effectively assist cities into
their sustainable transitions. Future research should explicitly take into account the scale dependency
of energy use drivers and should seek to provide multiscale analysis and modelling of urban systems.
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A B S T R A C T

A modal shift away from the private car onto low-carbon transport modes is an essential part of decarbonising
the transport sector. The dynamics of modal shifts are, however, not yet well understood. In particular the
interrelations between structural and individual dynamics require further investigation. Furthermore, a better
understanding is needed of how new transport modes become integrated into existing mobility practices. In this
article, we address these questions in a qualitative study of modal shifts in (sub)urban commuting in three major
Swiss cities. We analysed the interview data by means of a qualitative content analysis informed by practice
theories. We found that modal shifts can arise i) from dynamics related to the conditions of use of different
transport modes, ii) the coordination of everyday mobility with other people, iii) the coordination of resources
between different daily practices, and iv) from dynamics related to the intrinsic motivation of everyday mobility.
We found that these different dynamics are intertwined and that to understand how modal shifts arise, they must
be analysed conjointly, rather than in isolation. And we identified three patterns in how modal shifts play out,
and which describe different ways in which the new transport mode becomes integrated into everyday mobility
practices. The first pattern describes modal shifts which require no adaptation of existing commuting practices.
The second pattern describes modal shifts after which a new everyday mobility routine must be built. And the
third pattern describes modal shifts that coincide with a lifestyle change. We conclude by discussing the im-
plications of our findings for decarbonising everyday mobility.

1. Introduction

There is an urgent need for reducing the greenhouse gas emissions
originating from the transport sector. Transportation accounts for one
third of European domestic greenhouse gas emissions (BAFU, 2017;
EEA, 2013). Tackling private car mobility is a key lever for dec-
arbonising transportation. In Switzerland, individual car travel is re-
sponsible for 71.3% of the total health, accident, and environmental
costs of transportation (BfS, 2019). In particular the share of work-re-
lated trips in Swiss cities is on the rise and has now reached 20%
(DETA, 2014; BFS, 2018a). Overall, between one fourth and one third
of the commutes within and to Swiss cities are made by car (Basel Stadt
et al., 2017). A modal shift in commuting away from individual car
travel is feasible given the currently available modal infrastructure.
Switzerland in general and Swiss cities in particular have well-devel-
oped multi-modal transport infrastructures (Basel Stadt et al., 2017;
BfS, 2018b). With the present study of modal shifts in commuting in
Swiss cities, we aim to contribute to the ‘challenge […] of finding ways

to engender recruitment to different modes of mobility, which can
operate in the current socio-technical landscape’ (Watson, 2012, p.
493).

Research on modal shifts in commuting is vast and methodologi-
cally broad. Some studies analysed to which degree policy interventions
aiming at fostering the uptake of low-carbon transport modes result in
the corresponding modal shifts. Other studies analysed to which degree
different (infra)structural elements, life and mobility events result in
modal shifts (see Section 2.1). However, these studies concluded that
several aspects need further exploration. Notably the dynamics of
modal shifts are not well understood. More research is needed re-
garding how modal shifts are intertwined with and become embedded
in commuting routines (De Haas et al., 2018; Döring et al., 2019; Janke
and Handy, 2019; Kent et al., 2017; Lanzendorf, 2010; Scheiner, 2014;
Uttley and Lovelace, 2016; Yang et al., 2017). Also how dynamics at the
structural and the individual level are intertwined in triggering and
shaping modal shifts is not well understood (Greene and Rau, 2016;
Lanzendorf, 2010; Nkurunziza et al., 2012; Rau and Manton, 2016;
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Sattlegger and Rau, 2016).
With this study, we contribute to addressing these knowledge gaps.

Our aim is, firstly, to shed light on how modal shifts arise from com-
muting as an inextricable part of everyday life. Secondly, we aim to
better understand how using a new transport mode affects how com-
muting is performed and embedded in everyday life. In approaching
these questions, we acknowledge that commuting is but one of the trips
combined into the performance of everyday mobility (see Cass and
Faulconbridge, 2016; Kaufmann, 2008). Therefore, we study perfor-
mances of everyday mobility that include, but are not limited to,
commuting.

In our study, we draw on practice theories, based on the premise
that ‘a practice approach draws attention to the ways in which practices
bundle together in the organisation of people's days’ (Watson, 2012, p.
493). Thereby, it allows us to see how everyday mobility is embedded
in and made sense of through practices such as shopping, working and
socialising, which create specific mobility needs (Watson, 2012, p.
493 f.). A practice theoretic stance invites us to set the analytical focus
on practices that are deeply engrained in the tissue of people's everyday
life and their social and material environment, all while being sensitive
to how they are experienced and made sense of (Sahakian and Wilhite,
2014; Shove et al., 2012).

In the remainder of this article, we first discuss existing empirical
research on modal shifts in commuting and introduce practice theories
and their applications to mobility research (section 2). In section 3, we
outline our methodological approach, which is based on a qualitative
content analysis that combines deductive and inductive methods, and
show how we operationalise practice theories for this purpose. We also
provide information on the study context and present our interview
sample. In section 4, we present our findings, and we close with a
concluding discussion in section 5.

2. Theoretical background

2.1. Modal shifts in commuting: State of the art

The field of empirical research on modal shifts in commuting is vast.
For the purpose of this article, we focus on research that analyses actual
modal shifts, and exclude studies that explore intentions or attitudes
towards modal shifts or focus on stated preferences. This selection is
motivated by our interest in understanding how the dynamics of modal
shifts arise from how everyday mobility is embedded in everyday life.
Behavioural intentions or stated preferences are less relevant in this
context, because multiple studies have shown that behavioural intentions
do not necessarily translate into behaviour, notably because behaviour is
embedded in structural constraints and habits (Shove, 2010).1

Some studies on modal shifts focus on the transport modes between
which modal shifts take place. Shaheen et al. (2013) and Fuller et al.
(2013), for instance, studied in how far the installation of bike sharing
schemes led to a modal shift away from the car and found that the
resulting modal shifts are complex and can result in higher multi-
modality. This finding is mirrored by studies looking at modal shifts
following policy interventions on existing transport infrastructure, and
which also concluded that there were few discrete modal shifts (e.g. Hu
and Schneider, 2015; Heinen et al., 2017). Some studies analyse which
socio-demographic variables are associated with modal shifts between
specific transport modes, thus pointing to potential influencing factors
shaping modal shifts (e.g. Martin and Shaheen, 2014; Song et al., 2017).
Whereas such studies are of great interest to understand in how far a
modal shift actually contributes to a less carbon-intensive mobility,
they do not provide any insights on why specific modal shifts are ob-
served in a given study context. This has motivated research which

focuses on the factors that are thought to influence modal shifts.
Some studies analyse the impact of policy interventions on modal

shifts. Uttley and Lovelace (2016) studied the long-term impact of a
cycling challenge on cycling commuting. They found that people who
adopted the bicycle for the duration of the challenge tended to fall back
to their original transport mode afterwards. They conclude that a better
understanding of how commuting is embedded in routines is necessary.
Nkurunziza et al. (2012) analysed in how far interventions on transport
infrastructure and different personal, social and infrastructural factors
affect shifts onto bicycle commuting. They found that their effect de-
pends on the life stage. This reflects the research focus of mobility
biographies research. Much research in this domain analyses the impact
of specific life events on commuting. Some studies explore the impact of
residential relocation on modal shifts in commuting (e.g. Gerber et al.,
2017; Scheiner and Holz-Rau, 2013; Yang et al., 2017). Yang et al.
(2017) conclude that a better understanding is needed of how mobility
patterns evolve following a modal shift, mirroring the conclusion of
Uttley and Lovelace (2016). Others explore the impact of childbirth on
commuting (e.g. Lanzendorf, 2010; McCarthy et al., 2019). Lanzendorf
(2010) highlights the complexity of the patterns of modal shifts fol-
lowing childbirth and points to the necessity to conduct qualitative
research to disentangle their underlying dynamics. Yet other studies
look at how life events in general interact with commuting behaviour
(e.g. De Haas et al., 2018; Döring et al., 2019; Janke and Handy, 2019).
And some studies analyse whether the impact of life events on com-
muting is gendered and conclude that it is the case (Oakil, 2016;
Scheiner, 2014). Scheiner (2014) further concludes that to understand
how life events affect mobility patterns, more research is needed on
learning and adaptation processes in order to understand how life
events affect mobility patterns. Other studies focus not only on life
events, but also on mobility events, such as acquiring new means of
being mobile (e.g. Oakil et al., 2011, 2016; Rau and Manton, 2016).
They find that whereas the impact of life events is mixed, mobility
events related to a specific transport mode tend to lead to an increase in
its use. Rau and Manton (2016), who used a qualitative approach,
further conclude that a better understanding of the structural factors
leading to mobility events is needed; Oakil et al. (2011, 2016), who
used a quantitative approach, point to the necessity to better under-
stand lag and lead effects.

Much fewer studies explore how the impact of life events on modal
shifts is intertwined with structural dynamics. Chatterjee et al. (2013),
for instance, work within the realm of mobility biography research and
develop a conceptual model that accounts for both life events and
structural factors surrounding cycling practices. They found that
whereas life events tend to be the trigger of shifts in cycling behaviour,
structural elements play a mediating role in shaping such changes.
Sattlegger and Rau (2016) combine mobility biographies research with
narrative-interpretative enquiries to broaden its focus beyond studying
singular life events and their immediate effects. This allowed them to
capture the interrelations between structural dynamics and the in-
dividual life course. Their conception of mobility as an embedded
practice relates their approach to authors who, in the aim of capturing
and understanding the interrelations between individual life courses
and structural dynamics, combine mobility biography research with
practice theories. We elaborate on this research strand in the next
section, after presenting the key notions of practice theories.

2.2. Practice theories and their applications to research on mobility

Practice theories originated in social philosophy and have been
developed by Bourdieu and Giddens and more recently by Schatzki and
Reckwitz (Bourdieu, 1972; Giddens, 1984; Reckwitz, 2002; Schatzki,
1997). Since the early 2000s, practice theories have found application
in consumer studies, where they have guided research aimed at better
understanding the persistence of unsustainable consumption patterns
(Corsini et al., 2019). Shove's work has been paramount in

1 This excluded work based on the Theory of Planned Behaviour, as such
studies tend to explore stated preferences or behavioural intentions.
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conceptualising and promoting practice theories for this purpose
(Shove, 2003, 2010; Shove et al., 2012).

In practice theories, so-called contextual elements do not frame
action; rather, they are a constituting part of the practices in which
actions are bundled: ‘[A] practice represents a pattern which can be
filled out by a multitude of single and often unique actions reproducing
the practice’ (Reckwitz, 2002, p. 250). And it is through such practices
that people make sense of their actions: ‘[P]eople […] think of them-
selves as being involved in meaningful practices […] [m]otivations and
wants are the outcome of practices, and the conventions and standards
of practices steer behaviour’ (Røpke, 2009, p. 2495). In their perfor-
mance of practices, people make use of material artefacts, infra-
structures, skills, and they draw on social norms and past experiences
(Gram-Hanssen, 2011; Reckwitz, 2002; Sahakian and Wilhite, 2014;
Shove et al., 2012). And it is through their integration in enactments of
practices that material objects, skills, and social norms gain meaning
and form the structure in which people coordinate their actions into
practices (Sahakian and Wilhite, 2014; Schatzki, 1997; Shove et al.,
2012). Practices, therefore, describe not only ‘individuals' action pat-
terns’, but also ‘the structural foundations of practices, including
common rules, shared understandings and social meanings’ (Heisserer
and Rau, 2017, p. 7).

Applications of practice theories to the study of mobility are moti-
vated by what have been identified as their main strengths regarding
the study of consumption patterns: ‘[E]nabl[ing] new understandings of
past dynamics; and […] revealing the profound embeddedness of pat-
terns of doing’ (Watson, 2012, p. 490). Research focused on exploring
past dynamics has produced insights on macro-historical developments
in mobility and the processes through which some transport modes
become prevalent in mobility practices and others fall into insignif-
icance (e.g. Shove et al., 2012; Watson, 2012).

Research on the embeddedness of patterns of doing focuses on how
the use of specific transport modes is engrained in everyday mobility
routines, and on how the latter are embedded in everyday life. Most
research in this domain has focused on everyday mobility practices
based on a specific transport mode, rather than on modal shifts.
Exceptions are Laakso (2017), who study a Give Up Your Car experi-
ment from a practice theoretic perspective and find their approach
useful to understand how processes of de- and re-routinisation are
shaped by an interplay of structural and individual factors. And Cass
and Faulconbridge (2016) use a practice theoretic approach to under-
stand the challenges that a modal shift from car- to bicycle- or bus-
commuting presents. Some authors analyse modal shifts by combining
practice theories with mobility biographies research (e.g. Kent et al.,
2017; Rau and Sattlegger, 2018; Uteng et al., 2019). Kent et al. (2017)
found that modal shifts can either manifest as single shocks or as a form
of bundling or re-ordering of existing mobility practices, and highlight
the importance of accounting for the temporalities of transitions in
mobility practices. They conclude that more research is needed on how
new modal practices become settled or remain fragile. Uteng et al.
(2019), using a quantitative approach, found the integration of practice
theories and mobility biographies research useful for capturing the
heterogeneity of mobility practices and the micro-dynamics of adoption
and retention processes at different life stages. And Rau and Sattlegger
(2018) found that social relations play a key role in holding mobility
practices together, and that shifts in social relations and roles can have

implications for mobility practices. They conclude that conceptualising
mobility through practice theories is purposive for analysing the in-
terplay between structural and individual dynamics.

Our aim is to contribute to this emerging body of research. We aim
to disentangle the interplay between the structural and individual dy-
namics giving rise to modal shifts. We analyse not only the moment of
the modal shift, but also how it becomes integrated into performances
of everyday mobility. Given our focus the dynamics which play into and
result from changes in one of the components of everyday mobili-
ty—the transport mode—we draw on practice theories in our study.

3. Methodology and study context

Data for this study was collected in 21 semi-structured qualitative
interviews with short-distance commuters in and to three Swiss cities.
We analysed the interviews by means of a qualitative content analysis
combining deductive and inductive approaches (for a description of the
origins, epistemic position and methods of this approach, see Mayring,
2000, 2015). In this section, we present the study context and sample as
well as our analytical approach.

3.1. Study context and sample

As the study's scope is exploratory, we were determined to account
for a variety of experiences in the selection of the study sites and the
constitution of the sample (see Graneheim and Lundman, 2004). Given
our interest in modal shifts in multi-modal environments, we decided to
situate our research in three Swiss cities, namely Geneva, Basel and
Lausanne.

The public transportation infrastructure of Swiss cities and their
agglomerations is well-developed (BFS, 2018a). This is reflected by the
modal distribution of commuters in the three selected cities (see
Table 1). Nonetheless, some regional differences persist. Whereas
Basel's German agglomeration is accessible by a well-developed trans-
border public transportation network, in Geneva, much fewer public
transport connections cross the border into its French agglomeration
(Dubois, 2019). And according to the results of a survey that is regularly
undertaken by a cycling interest group, Basel is the only major Swiss
city to score higher than the national average and obtain a sufficient
grade to qualify as a cycling-friendly city, whereas Lausanne and
Geneva obtained insufficient grades below the national average, with
Geneva scoring slightly lower than Lausanne (Pro Velo Schweiz, 2014).
These differences motivated our selection of these cities. They allow us
to further diversify the experiences present in our sample.

In the constitution of our sample, we strived to include men and
women with and without children whose collective experiences en-
compassed modal shifts between all available transport modes (car,
public transportation, (electric) bicycle/walking).2 To recruit

Table 1
Summarised description of the sample cities. Sources: BFS (2013–2015, 2018). Data from 2013.

Modal distribution of commuters in and to city

City Inhabitants Inhabitants per km2 Cars per 1000 inhabitants Bicycle / Walking Car Public transportation

Geneva 349′305 756 368 23% 27% 50%
Basel 338′285 740 336 21% 25% 55%
Lausanne 214′872 787 362 19% 29% 51%

2 To ensure that based on the infrastructural conditions, interviewees had all
the different transport modes at their disposition, we focused on commuters
with commuting distances of less than 17 km. According to a personal com-
munication by a representative of Pro Velo, the Swiss cycling interest group,
this corresponds to a commuting distance which can reasonably be accom-
plished by electric bicycle, given the average commuting time of 30 min.
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interviewees, in each city, we approached between three and five large
employers.3 Two companies in Geneva and one in Basel and Lausanne
respectively, which are active in three domains of the tertiary sector
(media, health and insurances), agreed to search their employee data-
bases for individuals who corresponded to our sampling criteria and to
ascertain their willingness to participate in our study. We received a
total of 15 contacts in Geneva, 11 in Basel and 10 in Lausanne. In se-
lecting interviewees from the contacts provided, we strived to con-
stitute a sample that covered all of our sampling criteria in each city, all
while maintaining a sample size between 20 and 25. Table 2 presents a
summary of the sample.

We conducted the interviews at interviewees' workplaces during
their regular working time. The interviews lasted between 45 and
75 min and were recorded and transcribed verbatim.4 11 transcripts are
in French, five in German and four in Swiss German.5 The quotes
provided in this article were translated to English by the authors. We
used an interview guide that we developed based on our oper-
ationalisation of practice theories for this research (see section 3.2), and
which we tested and refined based on pilot interviews with commuters
in our research group. We asked interviewees to provide an overview of
their everyday mobility and the trips it entailed, their main transport
mode(s), what mattered to them regarding their everyday mobility, and
how they experienced it. We also asked interviewees about how their
performances and experiences of everyday mobility had changed over
their life course. By asking interviewees about important life events in
relation to their everyday mobility, we aimed to reduce recall bias and
assist them in establishing a coherent timeline (see Brod et al., 2009).
We also gathered accounts of the mobility habits in their childhood
home. We collected demographic information by means of a short
questionnaire that was sent to the interviewees in electronic form prior
to the interviews.

3.2. Operationalising practice theories to empirically investigate modal
shifts in everyday mobility

A plethora of operationalisations of practice theories for empirical
work exist (Gram-Hanssen, 2011). For our purposes, we operationalised
practice theories by drawing on how Schatzki theorised them. His
conception of practice theories was found purposive by previous studies
on commuting (see Heisserer and Rau, 2017). Notably Schatzki's focus
on the teleo-affectivity of practices has been found useful to capture
both how individual ways of going about a practice such as commuting
emerge from what makes sense to a given person, and how the latter is
embedded in socio-cultural dynamics (Cass and Faulconbridge, 2016).
Teleo-affectivity describes that ‘[w]hat makes sense to a person to do
largely depends on […] how things matter to her; thus on her ends,
[and] the projects and tasks she will carry out for the sake of those ends
given her beliefs, hopes, and expectations, and her emotions and
moods’ (Schatzki et al., 2001, p. 60). We expected that adopting such a
focus allows us to conceptualise commuting bottom-up, ‘based on

individuals' subjective understanding’, and thus to draw a picture of
commuting ‘that closely matches people's perceptions and experiences
of everyday life’ (Sattlegger and Rau, 2016, p. 30); an approach that
Sattlegger and Rau (2016) found useful in their analysis of carlessness
as an embedded practice. While we recognise that acts of sense-making
are but one part of practices, next to elements such as competences and
materials (see, for instance, Shove et al., 2012), we captured these other
elements by how they make sense and matter to commuters regarding
their performance of commuting. Table 3 summarises the concepts
through which we operationalised practice theories in this sense. In the
remainder of this section, we elaborate on these concepts.

As indicated in Table 3, we approached everyday mobility through
people's accounts of their performances of it. As Røpke (2009, p. 2490)
elaborated, ‘if asked about their everyday life, [people] will usually
describe the practices they are engaged in’. We expected that through
such accounts, we gain insights into the material artefacts, skills, ex-
periences, understandings, etc. on which people draw in their perfor-
mances of everyday mobility and which hence constitute their practices
(for conceptualisations of the elements which constitute practices, see
Røpke, 2009; Shove et al., 2012).

With the meaning of everyday mobility, we refer to Schatzki's no-
tion of teleo-affectivity. This notion is reflected in Røpke's definition of
the component of meanings, which, in her words, ‘is about making
sense of the activities’ and ‘includes the ideas of what the activities are
good for (or why they are considered problematic), the emotions re-
lated to the activities, the beliefs and understandings’ (Røpke, 2009, p.
2492). We expected that through accounts of meanings, we gain in-
sights into what matters to commuters regarding everyday mobility,
how they experience it, and what goals they pursue through it. This can
shed light on what motivates their use of a given transport mode.

With social order, we refer to Schatzki's argument that practices are
interconnected and that these interdependencies constitute the social
order (Schatzki, 2002, p. 70). We examine how everyday mobility is
embedded in the organisation of everyday life. Watson (2012, p. 493)
emphasises the importance of ‘understanding the practices which sur-
round and make sense of patterns of mobility’ and looking at how shifts
in mobility practices coincide with changes in the other practices with
which they are bundled together in space and time. We expect that
looking at the social order of practices provides insights into how the
interconnectedness of practices places constraints on performing ev-
eryday mobility with different transport modes.

Lastly, including prefigurations of everyday mobilities in our oper-
ationalisation allowed us to extend beyond a reconstruction of com-
muters' current everyday mobility practice. Schatzki (2002) described
prefigurations as those practices that people consider desirable and
feasible, given the purpose they ascribe to the practice and the existing
material infrastructure, social norms, or individual abilities. We ex-
pected that accounts of prefigurations of everyday mobility shed light
on the transport modes commuters can imagine using, given their
current circumstances.

3.3. Analytical approach

We analysed the interview data in a three-step procedure, which we
outline in Fig. 1.

In the first step, we mainly followed a deductive approach and
coded the interview data using the concepts outlined in Table 3. We
looked for narratives of changes in any of these elements (perfor-
mances, meanings, embeddedness in the social order and prefigura-
tions). This allowed us to gained insights into what characterised in-
terviewee's performances of everyday mobility, as well as how they
changed.

In the second step, we focused on the narratives of modal shifts and
analysed how they related to characteristics of and changes in everyday
mobility identified in the previous step. We inductively identified three
stages in modal shifts; each characterised by different processes: 1)

3 Focusing on large employers allowed us to maximise our chances of finding
amongst the employees a sufficient number of people who correspond to our
sampling criteria and are willing to participate in the study, all while mini-
mising the time-consuming task of establishing a contact with a company and
clarifying their willingness to assist us. We focused on companies with over 250
employees at their main site in the respective city, which corresponds to the
definition of a large employer according to the Federal Statistical Office.

4 The anonymised transcripts can be found on FORS Base https://forsbase.
unil.ch/project/study-public-overview/15898/0/ (Meinherz, 2019).

5 Switzerland has four national languages (German, French, Italian and
Rhaeto-Romance). In the German speaking part, the spoken language is an
Alemannic dialect (Swiss German). Basel is located in the German-speaking
area, and Geneva and Lausanne are located in the French-speaking one. Some
interviewees had mother tongues other than the national languages; in such
cases, the interview was conducted in their main national language.
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abandoning the established transport mode; 2) adopting a new trans-
port mode; and 3) establishing an everyday mobility routine with the
new transport mode (see Fig. 2). The concept model allowed us to re-
structure the coded interview data and to produce structured and
synthesised representations of modal shifts.

In the third step, we reflected on these structured and synthesised
representations of modal shifts. We inductively developed categories of
dynamics that can give rise to modal shifts as well as a typology of ways
in which new transport modes are integrated into performances of ev-
eryday mobility. In the next section, we present the insights which we
gained in this last step.

4. Findings

Firstly, we present our findings on how modal shifts arise from and
are shaped by how everyday mobility is embedded in everyday life.
Secondly, we show our findings on the implications of modal shifts on
how everyday mobility is performed, experienced and embedded in
everyday life.

4.1. Changing to a different mode: Dynamics playing into modal shifts

Our findings show that on the one hand, modal shifts can emerge
from and be shaped by dynamics related to contextual elements that
play a role in performing everyday mobility, such as available modal
infrastructure and its condition, the coordination of everyday mobility
with other people, and the management of limited resources between
everyday mobility and other daily practices. On the other hand, modal

shifts can emerge from and be shaped by intrinsic motivations re-
garding the time spent commuting or the use of a specific transport
mode. Table 4 provides an overview of the dynamics playing into modal
shifts. In the remainder of this section, we elaborate on them in greater
detail.

4.1.1. Modal shifts related to the conditions of use of different modes
Modal shifts can coincide with shifts in how different transport

modes compare regarding their conditions of use. Our findings show
that dynamics taking place at different scales and which concern dif-
ferent domains can play a role therein: Macro-social developments such
as increasing road traffic or ecological awareness, work-related devel-
opments such as increasing parking costs, urban policies such as public
transportation subsidies, and biographical developments such as a
move of the home or workplace. Furthermore, we observed that how
changes in the relative conditions of use of different transport modes
affect commuters' modal choices cannot be dissociated from how they
make sense of everyday mobility. For instance, B09 uses whichever
mode is fastest. For L02, however, who changed from the train to the
car when her workplace moved from Geneva to her home city of
Lausanne, it is more important how she can spend the time of the
commute, and she makes sense of the conditions of use of different
transport modes in this sense:

B09: Since I've started working here, I commute by train. In my
previous company, I commuted by car […] because it would have
been more complicated and taken more time to get there by train.
But here, it almost takes me longer by car than by train. It's very
convenient here, of course.

Table 2
Description of the interview sample used for this study (N = 21).

ID Gender Age Commuting dist. [km] Children at home Modal shift

Basel
B01 m 60—70 10—14 2 Motorbike → bicycle
B02 f 50—60 10—14 0 Car → public transportation → bicycle
B03 f 50—60 10—14 2 Car → bicycle
B04 m 50—60 <5 0 Car → public transportation
B05 f 50—60 5—9 0 Public transportation → bicycle
B06 f 40—50 ≥15 2 Bicycle → car
B07 m 40—50 ≥15 2 Car → public transportation → car
B08 f 40—50 10—14 2 Public transportation → car
B09 m 40—50 ≥15 2 Car → public transportation
Lausanne
L01 f 50—60 <5 0 Public transportation → walking & public transportation
L02 f 30—40 <5 0 Public transportation → car
L03 f 40—50 <5 1 Public transportation → walking & bicycle
L04 m 30—40 <5 2 Bicycle → public transportation
Geneva
G01 m 50—60 ≥15 0 Car → bicycle
G02 f 50—60 10—14 0 Car → public transportation
G03 m 50—60 ≥15 0 Car → public transportation
G04 m 30—40 5—9 1 Motorbike → bicycle
G05 f 40—50 10—14 3 Bicycle → car
G06 f 40—50 variable 2 Car → electric bicycle
G07 m 50—60 10—14 0 Car → bicycle
G08 f 50—60 ≥15 0 Car → Car & bicycle → electric bicycle

Table 3
Operationalisation of practice theories for empirically studying modal shifts in everyday mobility.

Concept Empirical application

Performances of everyday mobility Accounts of the trips which belong to everyday mobility, how they are carried out, and what is made use of in carrying them
out

Meaning of everyday mobility Accounts of how everyday mobility is experienced, how it is made sense of, and the purposes associated with it
Embeddedness of everyday mobility in the social

order
Accounts of how everyday mobility is embedded in the coordination of the spatio-temporality of everyday life and the many
practices of which it consists

Prefigurations of everyday mobilities Accounts of how social or material configurations and individual abilities facilitate or complicate different ways of
performing everyday mobility and/or the use of different transport modes
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L02: When I worked in Geneva I had time, I could use the time to do
certain things like reading a book or a magazine, etc., and now that I
work more in Lausanne, sometimes I miss this hour of commuting
during which I could read […] If I could leave my home and take a
bus in my neighbourhood […] I think I'd take it even if it took 40
minutes. It's having to change buses three times that annoys me,
because in the end, I don't have time to read.

In addition to triggering the abandonment of the present transport
mode, the conditions of use of different transport modes can also shape
which transport mode is adopted as a replacement:

G02: I was fed up with being in this car, all by myself, polluting,
stupidly waiting around [in traffic]. In my view, there was some-
thing illogical about it […] I had tried the bicycle, I cycled for a
while, but I've, it stinks, it doesn't smell nice; what other options can

I find, and so I've adopted the bus. But I had to find the travel pass
first; it's quite pricey actually […] the company actually reimburses
200 francs and the municipality 50 more. So at 250, I don't think
there's another means of transportation that can beat this price.

Which transport mode is adopted can also be shaped by intrinsic
motivations specific to that transport mode, even when what originally
triggered the modal shift was a change in the conditions of use of the
previous mode:

G08: We had to change to the Opera parking, and that quadrupled
the price I was paying at the time, and so I seized that opportunity to
change. And commuting by bicycle, it's really, I work full time. And
if I don't cycle enough, I clearly don't do enough sports.

These findings indicate that modal shifts in many cases result from
different and interconnected dynamics.

4.1.2. Modal shifts related to the coordination of one's everyday mobility
with the one of other people

Modal shifts related to the coordination of one's mobility needs with
those of other people can result from the coordination of the use of a
means of transportation with other people or the need to chauffeur
other people. The experience of B07 illustrates the first case:

B07: We were young, and with our financial situation, we thought
we can ill afford two cars. I'll take the train, it's convenient […] for
me, it was obvious one and then two children, she's more in need of
the car than I, I'm sitting in the office the whole day. It was obvious
to me that it won't be her who takes public transportation.

His statement that his wife needed the car following the birth of
their children mirrors the experience of several female interviewees
who began using cars following childbirth. We observed that in some
cases, having to navigate everyday mobility in a context of inter-
connected everyday lives creates situations in which commuters have to
compromise and cannot use their preferred mode:

B06: If it weren't for the children, I'd never do that to myself, every
morning and evening with the car on the freeway. Because it's
horribly stressful. It's brutal […] I wish it was different, but I can't, I
don't manage to do it differently […] for my husband it's much
easier, he goes to work in the morning and leaves in the evening and
comes home. And I have to get 100′000 things done throughout the
day […] for him, it's much more relaxed, go to work, by bicycle, you
go there in the morning, put it there, stay there the whole day, 10,
12 hours in the hospital and then you come home in the evening.

These findings indicate that to understand modal shifts, it must be
accounted for how the organisation of everyday life and the mobility
needs which derive therefrom are coordinated between household
members.

Fig. 1. Three-step analytical approach for analysing the interview data.

Fig. 2. Inductively developed concept model of modal shifts in everyday mobility practices.
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4.1.3. Modal shifts related to the coordination of available resources
between everyday practices

Modal shifts related to how limited resources are allocated and
managed between daily activities can involve different resources. B07
illustrates a case in which limited financial resources played a role in
triggering the modal shift:

B07: Before having children, we always had two cars. Only once we
had children, we thought that we had better use that money dif-
ferently; I'll take the train.

The experience of B02, who started cycling, illustrates a modal shift
resulting from how time is managed between different daily activities:

B02: Before, [I worked out] in the gym, at least twice per week, and
so I was away three evenings per week. At some point I cancelled
that, because I didn't have any more evenings where I could just
chill. And now at least in summer I can integrate that with my
commute, and have some kind of workout.

Her experience shows that having to manage limited resources be-
tween daily practices can require compromises:

B02: I don't actually like cycling [laughs] So, for me it's not leisure
[…] it's really, combining the useful with the convenient, I mean,
combining two useful things.

Also G05, who changed from the bicycle to the car due to limited
personal resources, had to compromise:

G05: I'm quite tired, because since I also do physical work now, and I
still have 3 children and I don't always sleep well at night, it's true
that the bicycle has become a burden. Which it wasn't for many
years, it was my freedom, my love, and I really loved it. But right
now I have to admit that it's not working out well […] I tried to not
always take the car, but at some point I had to say no, I was too
exhausted.

These findings indicate that also everyday practices that do not per
se create specific mobility needs can shape and trigger modal shifts.

4.1.4. Modal shifts related to intrinsic motivations
Modal shifts can further be related to how everyday mobility is

intrinsically valued. Our findings show that everyday mobility can be

intrinsically valued in many ways. Often, intrinsic motivations re-
garding everyday mobility reflect the desire to experience it as a
pleasurable activity:

B07: [The car] is of course a luxury but it's also very comfortable
[…] Of course, then I'm stuck in traffic. But at the same time, for me,
traffic is a time out [laughs] […] it's half an hour where I can listen
to music, have some peace and quiet, and then I get home and can
deal with the children […] I'm relaxed again, rooted.

G06: It's easily 3 hours a day that I'm travelling, and it wasn't just
very exhausting, it wasn't satisfactory at all. It was really a negative
aspect of my job, all this travelling, and I told myself that I have to
find a way to make this travelling agreeable. And now I really see,
for me the bicycle is really a gain, it doesn't take me longer than the
car, and in addition it's good for me; I get some air, I, and it's like,
transforming something that is tiresome into something that is
agreeable.

Changes onto active transport modes were often motivated by their
sportive or health-related benefits. However, these aspects could also
deter commuters who did not associate everyday mobility with sports:

L04: Since now two years, more than two years, I've lived in the
Montchoisi neighbourhood, which is situated in the lower parts of
the city, and it's too much by bicycle […] for me [commuting] isn't
leisure time, it's just getting from one place to another […] I saw the
altitude difference, and although we have showers here, that's nice,
but I didn't feel like taking extra clothes to change, it's just making
life complicated.

Our findings also show that even when commuters had a strong
intrinsic motivation to adopt a specific transport mode, sometimes they
only shifted once extrinsic triggers fell in place or a barrier disappeared:

G07: It's gonna be 29 years that I work at [company]. In the be-
ginning, I always came by car. And then little by little, I started to
come by bicycle, because, just to do sports […] I wasn't yet in that
approach, in the 100% bicycle mindset, the bicycle for me was just a
little extra to get around and contribute to my fitness […] I decided,
when the parking became too expensive […] come on, let's go, it's
like a challenge, let's go, every day by bicycle.

Table 4
Dynamics playing into modal shifts.

Dynamics related to the... Description

Conditions of use of different transport modes Comparative availability and conditions of use of different transport modes
Coordination of one's everyday mobility with other people's

mobility needs
Coordination of one's everyday mobility with the mobility needs of other people (e.g. accompanying or
picking up people, sharing means of transportation with other people)

Coordination of available resources between everyday mobility
and other daily practices

Allocation and management of resources such as time, money, mental or physical energy, etc. between
everyday practices

Intrinsic motivation of everyday mobility Intrinsic motivations regarding or intended purposes of everyday mobility, which impose the use of a specific
transport mode

Table 5
Different patterns of modal shifts.

Pattern Description

Same performance and experience of everyday
mobility

This pattern describes cases in which the adoption of the new transport mode does not require an adaptation of the
performance of everyday mobility and in which everyday mobility with the new mode is experienced in the same way as
with the old mode.

Relearning everyday mobility This pattern describes cases in which the adoption of the new transport mode requires some adaptation of the performance
of everyday mobility. Following the modal shift, everyday mobility must be relearnt and a new routine must be built
around the new transport mode.

Embedding everyday mobility in a new lifestyle This pattern describes cases in which not only must everyday mobility be relearnt. The modal shift further coincides with a
larger process of redefining life priorities, with implications regarding what is valued or matters regarding performances
and experiences of everyday mobility.
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G06: I've had [the electric bicycle] mainly since maybe four years,
because I don't have to transport the children anymore, before, it's
true, I had to bring my children to the daycare, often I had to
transport the children, so I had to take the car.

These findings indicate that to understand modal shifts, an under-
standing of the different ways in which everyday mobility can in-
trinsically motivated is necessary. Furthermore, they again highlight
that modal shifts must be understood as the result of different and in-
terconnected dynamics.

4.2. Implications of modal shifts on everyday mobility: Different forms of
modal shifts

We identified three patterns in how modal shifts are integrated into
everyday mobility (see Table 5). We elaborate on them in the remainder
of this section.

4.2.1. Same performance and experience of everyday mobility
Modal shifts that follow this pattern do not have a significant impact

on how everyday mobility is performed or experienced, and do not
require a relearning of everyday mobility. As the following excerpt il-
lustrates, they coincide with a certain indifference between transport
modes:

B09: Well I don't really care whether I commute by car or by train, I
couldn't say which one I like better, both are fine […] I've usually
gotten used to it quite quickly.

Our findings show that different factors can facilitate such smooth
shifts between transport modes. These include the facility of use and
adequacy of modal infrastructure, formal or informal rules, or previous
experience with the new mode:

G01: [Cycling] was never difficult, but I've never not cycled at all! I
didn't start from zero, so yeah! Quite quickly, it went quite well!

B09: We're somewhat flexible with the working hours, somewhat, of
course at seven we have to check in, but if you're five minutes early
or late, depending on the train, it's not like we have to strictly be,
somehow, that would be annoying, because then you'd have to get
here way too early to be on time, but like that it's fine.

This pattern thus describes modal shifts which mainly ensure that
everyday mobility can be performed as smoothly as possible in a con-
text of evolving circumstances. Transport modes are interchangeable
and shifts between them do not challenge any other aspect of per-
forming everyday mobility.

4.2.2. Relearning everyday mobility
This pattern describes modal shifts which are, at least initially,

perceived as challenging and which require learning and adapting. This
can imply learning new skills, acquiring supporting materials, adapting
the organisation of the day or building a new pleasurable routine. B07's
experiences illustrates this last aspect. He encountered no practical
difficulties when adopting the train:

B07: We have really good connections in the morning, there's a train
almost every 10 minutes […] I have my app, I see when the train
departs, I see when it's late, we can quickly let the people in the
company know, when I go to the Chleibasel neighbourhood, on the
way to the tramway station I've already bought my ticket; no I don't
think that there's any reason to pretend that it's complicated!

Nonetheless, he struggled to establish a new routine with this mode:

B07: It was a huge change! So in the beginning I took a newspaper
with me, and used the time to read, read the newspaper […] I like to
read, at least, to put the time in the train to use, but sometimes I

really went for the replacement trains, which are for sure older,
maybe no A/C, but with less people, and you get your peace and
quiet.

Once past this initial phase of learning and adaptation, the new
routine could be appreciated:

G04: You need to get there, lock [the bicycle], anticipate when you'll
leave, so in the beginning I mainly saw that, I didn't yet see the
pleasure that came with it. But I think I really started enjoying it
when I felt that I got better, and physically I was maybe less out of
breath, and I also had a bicycle which I thought was lighter, which
was nice to pedal […] no honestly, with time, it really became more
of a pleasure than a burden. And now I feel the pleasure and that it's
good for me, as well.

But in some cases, the performance of everyday mobility with the
new mode remained tedious and challenging even after the period of
adaptation and relearning:

B02: When I go by bicycle, I have to think about the weather, what
will the weather be like when I get back, do I have to take rain gear
or not, I don't always take it […] I also have to think about what I'll
wear at work […] it requires more planning, because I can only
double-check in the mirror once I'm here. And when then I notice
that the blouse doesn't match it's simply too late […] and the whole
getting changed, I actually get changed entirely twice per day.

In such cases and when the modal shift resulted from a reason other
than an intrinsic transport mode-specific motivation, a change in the
conditions which had initially motivated the modal shift could result in
the new routine being questioned again. For example, B07, who had
switched from the car to the train because his family could no longer
afford two cars, changed back as soon as their financial situation im-
proved:

B07: The freedom which you gain [with the car], which you can use
differently at home […] me too I'm part of the affluent society,6 I'm
allowed that luxury again!

This pattern thus illustrates modal shifts that at least initially pre-
sent a challenge and are followed by a period of adaptation and re-
learning, during which a new everyday mobility routine is built.
Whereas in some cases, this routine represents an improved experience
of everyday mobility, it represents a deterioration in others.

4.2.3. Embedding everyday mobility in a new lifestyle
This pattern describes modal shifts that are part of a larger process

of redefining priorities in life which has implications for how everyday
mobility with different transport modes is experienced and made sense
of. This process of redefining life priorities can precede and be part of
what triggers the modal shift, or it can take place in the aftermath of the
modal shift. In some cases, it can even be triggered by the modal shift.

The case of B06 illustrates a modal shift which can be understood as
part of a wider process of shifting from an urban to a suburban lifestyle:

B06: In the beginning with the first child we still lived in Basel, we
didn't have a car at that time […] we wanted an apartment or a
house […] and then you're quickly in the suburbs, aren't you, the
prices there are simply much much lower […] I don't think that we'll
get rid of the two cars. I see that with all our neighbours […] they all
have two cars. You're simply more independent then!

And she was unhappy with the new mobility routine which this
lifestyle imposed:

B06: The bicycle is like some kind of life quality, you can combine it
with, like, some sports, enjoy nature, experience the surroundings,

6 German original: Wohlstandsgesellschaft
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take care of yourself and all that, whereas the car, that's just because
I have to go to work, and it's a duty. It's not a pleasure and nothing
that's good for me […] the stress on the freeway and red lights and
in this city and it's just, well, everything, for me it's really not en-
joyable at all. I don't like doing it. But I have to.

G02 illustrates a case in which the process of redefining priorities in
life takes place in the aftermath of the modal shift and is facilitated by
it. She was forced to use the bus after an accident. Through using it, she
experienced a different way of being mobile, which opened her eyes to
a more relaxed and holistic approach to life:

G02: I've come to realise that [using the bus] is not as disagreeable
as I thought, that I could read a book, arrive at work calmly, without
getting all worked up in traffic […] you just have to take your time.
Learning to take your time, and that's what I didn't, I was always, I
have to hurry. It's the entire approach to life which you have to
change […] having the smallest possible footprint, being invisible,
not polluting, eating locally, taking care that the food isn't from
Brazil or wherever, and well, a mindset, trying to relax, to meditate,
to do yoga, it's the whole lifestyle which is changing a bit. Not
getting all worked up about some problems, some insignificant
problems.

In the course of this process of redefining priorities in life and
adapting to a new transport mode, the way in which the previous mode
is made sense of can change. As a result, the previous way of performing
everyday mobility might no longer be considered tenable:

G02: I used to love driving, but not anymore […] that feeling of
going to war, in the car […] traffic, road rage, rights of way which
aren't respected, huge SUVs that don't respect rights of way […] In
the bus, people can be whichever way they like, that's none of my
concern, I'm not confronted with it, so I'm a spectator. In the car, I'm
more a protagonist.

This pattern thus describes modal shifts that are embedded in a
wider process of establishing a new lifestyle, including shifting prio-
rities.

5. Concluding discussion

With this study, we aimed to shed light on two questions: Firstly,
how modal shifts in everyday mobility arise from the embeddedness of
everyday mobility in the interplay between individual and structural
dynamics in everyday life. And secondly, how the new transport mode
is integrated into everyday mobility. To explore these questions, we
analysed modal shifts in everyday mobility from a practice-theoretical
stance, all while adopting a bottom-up approach and thus making sense
of everyday mobility and modal shifts through commuters' subjective
understandings thereof. This approach proved purposeful for shedding
light on the above questions. On the one hand, it allowed us to disen-
tangle the different dynamics that can give rise to modal shifts; notably
because we were able to complement the practice-theoretical focus on
the embeddedness of practices such as everyday mobility in structural
dynamics with a focus on how everyday mobility is intertwined with
dynamics at the individual level. On the other hand, it allowed us to
identify different patterns in how modal shifts affect everyday mobility;
notably because we looked at modal shifts not as punctual events, but
as processes consisting of different stages. This latter aspect allowed us
to usefully complement existing research on modal shifts, which for the
most part focuses on the moment of the modal shift, rather than on how
it affects commuting.

In Section 5.1, we discuss in how far our findings on the dynamics
from which modal shifts arise reflect those of existing research on this
topic. In doing so, we elaborate on how our approach allowed us to
address some of the questions left open by previous studies. We also
discuss the implications of our findings for studying modal shifts. In

Section 5.2, we discuss the implications of our findings for under-
standing in how far modal shifts result in lasting changes in the trans-
port mode in use. And in Section 5.3, we discuss the perspectives that
our findings open with regard to the decarbonisation of everyday mo-
bility.

5.1. Exploring the dynamics giving rise to modal shifts: Between practice
and practitioner, habit and intent

Several aspects of our findings regarding the dynamics giving rise to
and shaping modal shifts reflect those of studies exploring the impact of
life events or policy interventions on modal shifts. However, our focus
on how these dynamics are intertwined in modal shifts allowed us to
understand why specific life events or policy interventions can result in
many different patterns of modal shifts. This addresses questions left
open by previous studies in this domain and provides avenues for
studying modal shifts. We elaborate on the latter after briefly discussing
the aspects of our findings mirrored by previous studies.

Firstly, our findings reflect those of studies looking at the impact of
childbirth on modal shifts. Similar to other studies (e.g. Janke and
Handy, 2019; McCarthy et al., 2019; Oakil, 2016; Scheiner, 2014), we
found that in how far parenthood results in a car-based everyday mo-
bility is gendered and mainly concerns women, due to an unequal
distribution of care work in families (e.g. De Haas et al., 2018;
McCarthy et al., 2019). Our findings thus emphasise that to understand
the different ways in which life events such as childbirth affect modal
shifts, it should be accounted for how they are intertwined with social
and institutional dynamics such as those which shape the distribution of
care work in families.

Secondly, our findings reflect those of studies looking at the impact
of relocations on modal shifts. We also found that a relocation of the
home or the workplace often coincides with a modal shift (e.g. Gerber
et al., 2017; Rau and Manton, 2016; Scheiner and Holz-Rau, 2013; Yang
et al., 2017) and that this tends to be in reaction to the resulting
changes in the comparative quality of use of different transport modes
(see Scheiner and Holz-Rau, 2013). Our study extends on the findings of
such studies by showing that not all commuters value the same aspects
regarding the use of different transport modes. This highlights that to
understand the impact of relocations on modal shifts, differences in
what commuters value regarding everyday mobility and the use of
different transport modes should be accounted for.

Thirdly, our findings affirm approaches to mobility that conceive of
it not only a means to an end, but also an intrinsically valuable activity
(see, for instance, Cresswell, 2010; Mokhtarian et al., 2001; Rigal,
2018). Our focus on how different dynamics are intertwined in modal
shifts allowed us to shed light on how these two aspects of everyday
mobility interplay in modal shifts. Our findings showed that situational
constraints, constraints related to the coordination of everyday mobility
with other people and resource constraints delimit the field of possible
ways in which it can be performed. To understand the role of intrinsic
motivations in modal shifts, it is important to account for such con-
straints. This implies focusing on how everyday mobility is embedded
in social, interpersonal and infrastructural dynamics.

Fourthly, our findings are in agreement with approaches to ev-
eryday mobility which insist that it must be understood as a practice
that is embedded in shared lives (e.g. Rau and Sattlegger, 2018). Our
findings further indicate that everyday mobility becomes embedded in
shared lives through interconnected daily practices, rather than
through parental socialisation. This reflects the findings of Døring et al.
(2019), who studied the impact of parental socialisation on modal
shifts, and affirms Rau and Sattlegger (2018, p. 17)’s statement that
everyday mobility must be considered as embedded in shared lives due
to the mobility needs created by the interconnectedness of household
members.

Lastly, our findings point to a structural factor which plays into
modal shifts which, to our knowledge, is rarely discussed in other
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studies. This concerns traffic. Many interviewees mentioned it as a
deciding factor when comparing the conditions of use of different
transport modes. This finding highlights the importance of research on
the endogenous dynamics of transport infrastructure. Such research
could usefully complement existing studies that analyse the impact that
policy interventions on transport infrastructure have on modal shifts
(e.g. Fuller et al., 2013; Heinen et al., 2017; Martin and Shaheen, 2014;
Nkurunziza et al., 2012; Shaheen et al., 2013; Song et al., 2017; Uttley
and Lovelace, 2016).

Overall, our findings have implications for studying modal shifts in
everyday mobility. Firstly, they emphasise that to understand how
modal shifts arise, it is not enough to look either at dynamics at the
individual or at the structural level. Their entanglement must be ac-
counted for. Practice theories, with their focus on the embeddedness of
everyday mobility, are useful for capturing structural dynamics.
However, they carry the risk of loosing the practitioner from sight, due
to their tendency to focus exclusively on the practice. As Watson (2012,
p. 490) put it: ‘Theories of practice decentralise the individual, instead
placing the practices which constitute individual lives at the centre of
analysis’. Our experience, as well as the one by Laakso (2017), shows
that practice theories can be operationalised in such a way that they
account for life course dynamics, in addition to structural dynamics.
And experiences by Chatterjee et al. (2013) and Sattlegger and Rau
(2016) show that mobility biographies can be operationalised in such a
way that they account also for structural dynamics, in addition to those
of the life course. Yet other authors have successfully integrated both
approaches in this endeavour (see Greene and Rau, 2016; Kent et al.,
2017; Rau and Sattlegger, 2018; Uteng et al., 2019). Therefore, we
conclude that both practice theories and mobility biography research
are suitable approaches for capturing the complex dynamics from
which modal shifts arise; what matters is that the interrelations be-
tween structural and individual-level dynamics are explicitly accounted
for.

Secondly, our findings emphasise that approaches to practice the-
ories which focus on the habitual nature of practices might fall short of
capturing the full complexity of the dynamics giving rise to modal
shifts. Such approaches are close to Bourdieu's original conception of
practices as being rooted in the habitus. In this conception, practices
change as the result of hysteresis, meaning a discrepancy between the
conditions in which a person is used to act, and how they experience
their current situation (Bourdieu, 1972). As Gronow (2008, p. 253f.)
argued: ‘Action normally proceeds through habitual ways of acting but
the ever-changing nature of the world, i.e., the environment of action,
forces us to ponder upon our responses and to change our habits’.
Whereas such an approach to practice theories is useful for under-
standing modal shifts as a strategy to adapt to life events or situational
dynamics, it overlooks modal shifts that originate from the intention of
infusing everyday mobility with a specific intrinsic purpose. When ar-
guing from such approaches, a dichotomoy is drawn between ‘conscious
projects of action’ and ‘habitual modes of acting’ (Gronow, 2008, p.
254), which are thought to follow different dynamics. We argue that to
study modal shifts, everyday mobility must be understood as simulta-
neously embodying both. Modal shifts can then be understood as re-
sulting from the interplay between these dynamics.

5.2. Modal shifts and practice change: Different transport modes or
different mobilities?

Our focus on modal shifts as a process which unfolds in different
stages allowed us to identify patterns in how new transport modes
become embedded in everyday mobility. We were able to trace in how
far modal shifts challenged aspects of everyday mobility others than the
transport mode, and hence in how far they disrupted performances of
everyday mobility. Our findings indicate that a modal shift can, but not
necessarily does, result in a change in how commuters perform, ex-
perience and make sense of their everyday mobility. If we define

practices as being meaningful to people (Røpke, 2009, p. 2490), this
implies that a modal shift can, but does not have to, result in a practice
change. As illustrated in section 4.2.1, in some cases, modal shifts
simply consist in adapting the material artefact which is used to per-
form everyday mobility. No new competences have to be acquired and
the experience of everyday mobility and how it makes sense to com-
muters remain unchanged. This indicates that in multi-modal en-
vironments such as those we studied, everyday mobility can exist as a
mode-independent practice, meaning as a practice which can be per-
formed with different transport modes, without this challenging the
practice as it makes sense to and is experienced by commuters. In such
cases, modal shifts do not disrupt everyday mobility practices. Their
habitual performance continues with a different transport mode
without there being a need for learning or adaptation. Such ease in
adopting a different transport mode might facilitate more frequent
modal shifts: The transport mode can be fluidly adapted to shifting
circumstances.

Our findings further showed that also in such multi-modal en-
vironments, modal shift can be followed by a period of learning and
adaptation during which a new everyday mobility routine is built. In
such cases, modal shifts challenge habitual performances of everyday
mobility and the way in which they are experienced. This indicates that
also in multi-modal environments, everyday mobility can exist as a
mode-specific practice. This reflects the conclusion by Cass and
Faulconbridge (2016, p. 6), who state that ‘bus-, car-, and cycle-com-
muting are each associated with particular materials, competences and
meanings […] [and that] commuting by a particular mode involves
materials, competences and meanings generic to the use of that mode’.
Given that such modal shifts imply building new habits, although in-
itially more challenging, they might also be more stable: It has been
found that habits are difficult to challenge (see Sahakian and Wilhite,
2014).

Lastly, we observed cases in which modal shifts were embedded in
lifestyle changes or processes of redefining priorities in life. In such
cases, commuters often could no longer imagine their previous way of
performing everyday mobility. This indicates that the modal shift might
not be reversible. Rather than lying dormant, the previous way of
performing everyday mobility vanishes.7

5.3. Decarbonising everyday mobility: Concluding reflections

The scope of our findings remains limited to our study context. They
are further limited to the demographics of our sample, which is not
representative of the population of the cities we studied: Whereas
sampling through big employers allowed us to constitute a very precise
sample, it introduced a sampling bias. All companies mostly offer jobs
that require at least some level of further education and pay accord-
ingly. Our sample reflects the demographics of these companies. Thus,
whereas we were able to identify different dynamics which can play
into modal shifts, and patterns in how they play out, we cannot make
any statements regarding the dynamics or patterns that might prevail in
a differently chosen sample. Nonetheless, our insights open up per-
spectives for reflections on the decarbonisation of everyday mobility.

Firstly, our finding that modal shifts arise from different and in-
tertwined dynamics indicates that policies which address them sepa-
rately might fail to produce the expected results. Political reflection on
modal shifts should go beyond its purely material aspects and account
for how everyday mobility is intertwined with dynamics such as social
and institutional norms regarding the distribution of care work, the

7 Shove et al. (2012, p. 34f.) state that as practices change and some of the
elements which were mobilised in their performance are no longer used, these
elements can still lie dormant and potentially be reintegrated into the same or a
different practice. However, the elements might also vanish, in the sense that
they or their use are forgotten.
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spatio-temporal organisation of everyday life, as well as for the many
ways in which everyday mobility can be intrinsically valued. Therefore,
we agree with researchers who highlight ‘the importance of config-
urations of policy that address the elements [of practices] and time-
space issues […] in an integrated way’ (Cass and Faulconbridge, 2016, p.
10 f.) (see also Shove, 2010; Watson, 2012).

Secondly, our finding that modal shifts arise from dynamics which
operate at different scales indicates that policies with the aim of
achieving a modal shift onto low-carbon transport modes should also
operate on these different scales. This indicates that actors operating on
all scales have a role to play therein. We saw that in many cases, po-
licies decided at the level of municipalities and interviewees' work-
places interacted in shaping their modal shifts. Fostering cooperation
between such actors in the aim of deploying policies which act in a
coordinated manner on different scales could, thus, be a promising
avenue for fostering modal shifts onto low-carbon modes.

Thirdly, our perspective on modal shifts as a process which unfolds
in different stages (abandoning the old mode, adopting a new mode,
integrating the new mode into an everyday mobility routine) indicates
that it could be of interest to design policies specifically for each stage.
In particular when modal shifts involve a period of learning and
adaptation, new elements can gain importance in performances and
experiences of everyday mobility. This indicates that different policies
might be needed to discourage the use of one transport mode and to
encourage the use of another one. Correspondingly, transport policy
should be thought dynamically. Hence, whereas dynamic adaptive
transport policy tends to be thought of as a policy approach which is
adaptable to long-term developments and new insights (see Marchau
et al., 2010), we advocate for dynamic transport policies which are
adaptive with regard to the process of modal shifts, and comprise
measures targeting different stages of the process.

Fourthly, our finding that how commuters make sense of the con-
ditions of use of different transport modes depends on how they in-
trinsically value everyday mobility indicates that policy interventions
should account for the many ways in which transport modes can be
intrinsically valued. On the one hand, this leads us to advocate for an
environmentally sustainable pluralism (see Foundational Economy
Collective, 2019) in transport policy. This implies that policies reflect
the variety of ways in which low-carbon transport modes are in-
trinsically valued by commuters and thus allow for using them in dif-
ferent ways. On the other hand, this leads us to agree with researchers
who call for more research on the different ways in which everyday
mobility becomes meaningful to commuters and on how this affects
their mobility practices (e.g. Cass and Faulconbridge, 2017; Heisserer
and Rau, 2017; Laakso, 2017; Sattlegger and Rau, 2016). Together with
studies that explore how the dynamics we identified interplay in modal
shifts in other study contexts, such research on how everyday mobility
becomes meaningful presents a useful direction for future research.
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obility

(functional, hedonic, representative, habitual) and identify three sets of dynam
ics 

that play into shifts betw
een these registers: i) dynam

ics related to the spatio-

tem
poral com

plexity of everyday life, ii) dynam
ics em

erging from
 different and 

changing social representations of m
obility, and iii) dynam

ics tied to subjective 

experiences of everyday m
obility. O

ur findings indicate that shifts in m
eanings 

and perform
ances of everyday m

obility m
ust be analysed together, and that 

differences in how
 com

m
uters ascribe m

eaning to everyday m
obilities can reveal 

structural dynam
ics inhibiting the spread of pleasurable low

-carbon everyday 

m
obilities.

K
eyw

ord
s: com

m
u

tin
g; S

w
iss cities; m

od
al sh

ift; low
-carb

on
 travel; 

sustain
ab

le transp
ort; p

ractice th
eories; valu

e-action
 gap
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In
trodu

ction

T
ransportation accounts for a fourth of E

uropean and a third of Sw
iss dom

estic 

greenhouse gas (G
H

G
) em

issions (B
A

F
U

 2017; E
E

A
 2019b). Individual car travel plays

a m
ajor role, accounting for 75%

 of G
H

G
 em

issions from
 transportation in Sw

itzerland 

(B
fS

 2019). W
ith a m

odal share of 52%
, cars are the prevailing transport m

ode in 

com
m

uting on a national level (B
fS

 2018). In (sub)urban com
m

uting, it accounts for 

one third to one fourth of the m
odal share (B

asel S
tadt et al. 2017). T

his high m
odal 

share persists despite the w
ell-developed m

ulti-m
odal transport infrastructure of Sw

iss 

cities (B
fS

 2017; B
asel S

tadt et al. 2017). W
ork-related trips currently account for 20%

 

of trips in Sw
iss cities, and the num

ber of com
m

uters w
ithin and to S

w
iss cities is 

increasing (B
asel S

tadt et al. 2017; B
fS

 2018). T
herefore, addressing the m

odal share of

the car in com
m

uting is necessary to decarbonise the transport sector.

R
ecent developm

ents indicate that in this endeavour, technological innovation 

alone is insufficient: in E
urope, transportation is the only sector in w

hich G
H

G
 

em
issions have increased since 1990, despite substantial im

provem
ents in vehicle 

efficiency (E
E

A
 2019b; K

em
p and L

ente 2011). To break this trend, current m
obility 

patterns m
ust be transform

ed (E
E

A
 2019a). T

his involves challenging the practices 

giving rise to these patterns, and the criteria and discourses through w
hich they becom

e 

m
eaningful (E

E
A

 2019b; H
eisserer and R

au 2017; K
em

p and L
ente 2011; P

rillw
itz and 

B
arr 2011). H

ow
 com

m
uters ascribe m

eaning to their everyday m
obility points to the 

m
otivations that underlie specific everyday m

obility practices (H
eisserer and R

au 2017; 

R
érat 2019). C

hallenging the prevalence of car travel in everyday m
obility im

plies 

challenging m
eanings of everyday m

obility that tie the perform
ance of m

obility to the 

use of the car, or finding w
ays in w

hich those m
eanings can be associated w

ith the use 

of low
-carbon m

odes (C
ass and F

aulconbridge 2017; C
layton, Jaine, and P

arkhurst 

2016; W
atson 2012). T

his requires understanding how
 such m

eanings com
e into being 

and are associated w
ith specific m

eans of transportation, as w
ell as the dynam

ics that 

play into shifts in these m
eanings.

R
esearchers from

 different disciplinary and theoretical traditions have explored 

the w
ays in w

hich m
obility can be m

eaningful. R
esearch in environm

ental psychology 

focuses on the values
1 that correlate w

ith the use of or the intention to adopt low
-carbon 

m
eans of transportation. S

tudies have found significant differences betw
een the values 

espoused by users of carbon-intensive and low
-carbon m

odes. T
he latter tend to nam

e 

environm
ental concerns as part of w

hat m
otivates them

 in their practice (Jansson, 

N
ordlund, and W

estin 2017; L
ind et al. 2015). H

ow
ever, other studies focussing on 

environm
ental concerns as behavioural drivers have found that also research 

participants using carbon-intensive m
eans of transportation express environm

ental 

concerns and the intention to act on them
. N

onetheless, they have a low
 propensity to 

adjust their m
obility practice accordingly. T

his paradox is term
ed the ‘value-action 

gap’
2 (C

hai et al. 2015; Jansson, N
ordlund, and W

estin 2017; S
hove 2010). T

hus, the 

question of how
 environm

ental concerns play into m
obility practices requires greater 

scrutiny. F
urtherm

ore, because studies in the field of environm
ental psychology analyse 

values and m
otivations as independent variables, they do not address how

 they com
e 

1
In environm

ental psychology, values are com
m

only defined as overarching goals that 

transcend situations and shape w
hich inform

ation m
atters to people, how

 they ascribe 

m
eaning to the w

orld and their ow
n behaviour, and w

hat they believe (S
teg et al. 2014).

2
D

ifferent research areas use different term
s to describe this phenom

enon. In 

environm
ental social science research, the term

s ‘value-action gap’ and ‘attitude-action gap’ 

prevail. In health research, the term
 ‘intention-behaviour gap’ is m

ore com
m

only used. In 

research on individual m
obility, all of these term

s are used depending on the researchers’ 

background (Jansson, N
ordlund, and W

estin 2017; S
hove 2010).
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into being and change. 

A
 different approach is taken by researchers w

ho study m
otivations as one of the

elem
ents of m

obility practices. T
hey create typologies of m

obile populations based on 

their m
eans of transportation and the m

eaning they ascribe to everyday m
obility 

(H
austein and N

ielsen 2016; K
aufm

ann 2000; K
aufm

ann et al. 2020; Prillw
itz and B

arr 

2011; R
érat 2019). S

uch studies are useful to understanding the w
ealth of m

obility 

practices that exist in a study context. F
ew

er, longitudinal, studies trace how
 m

eanings 

associated w
ith everyday m

obility and m
eans of transportation evolve over tim

e 

(K
aufm

ann et al. 2020). H
ow

ever, they do not explain how
 m

eanings of everyday 

m
obility com

e into being and w
hy they change. 

C
hanges in the elem

ents of m
obility are at the centre of practice-theoretic 

approaches to everyday m
obility. R

esearch in this dom
ain has focussed m

ainly on the 

m
aterial elem

ents of everyday m
obility and how

 they are entangled w
ith everyday life 

and w
ith social and infrastructural dynam

ics (A
ldred and Jungnickel 2014; C

ass and 

F
aulconbridge 2016; H

eisserer and R
au 2017; L

aakso 2017; W
atson 2012). F

ew
 

em
pirical studies have inquired into non-m

aterial elem
ents of m

obility practices, such as

m
eanings (S

attlegger and R
au 2016; C

ass and F
aulconbridge 2017). C

ass and 

F
aulconbridge (2017) analysed how

 everyday m
obility becom

es m
eaningful through the

integration of valued practices (reading, listening to m
usic, etc.) into its perform

ance. 

S
attlegger and R

au (2016) analysed the m
eanings associated w

ith voluntary carlessness 

and found that shifts in m
eanings of m

obility are intertw
ined w

ith the life course. 

T
hough these studies touch on the question of how

 m
eanings becom

e ascribed to 

everyday m
obility and w

hat plays into shifts in these m
eanings, none of them

 place it at 

the centre of inquiry.

W
ith this study, w

e ask (i) how
 m

eanings becom
e ascribed to everyday m

obility 

and different m
eans of transportation, and (ii) w

hich dynam
ics play into shifts in those 

m
eanings. W

e com
bined the analytical foci of the m

obilities turn and practice theories. 

C
om

bining these approaches has been found useful for understanding both how
 

m
eanings of everyday m

obility are intertw
ined w

ith structural arrangem
ents in w

hich 

m
obility is em

bedded, and how
 m

obility becom
es m

eaningful to people by being 

perform
ed as part of everyday life (C

ass and F
aulconbridge 2017).

T
h

eoretical fou
n

d
ation

s

In this section, w
e introduce the theories that inform

 our analytical approach: the 

m
obilities turn and practice theories. W

e present how
 they theorise m

obility and how
 it 

becom
es m

eaningful, and review
 the state of the art of em

pirical research on m
eanings 

of everyday m
obility. 

M
obility beyon

d m
ovem

en
t: insigh

ts from
 th

e m
obilities turn

S
ince the early 2000s, scholars have called for an analytical turn in social studies, 

com
m

only term
ed the m

obilities turn
3 (S

heller and U
rry 2006). T

he m
obilities turn 

brings together perspectives from
 sociology and geography (C

ressw
ell 2010, 2011) and 

suggests considering m
ovem

ent and m
obility as social sites in their ow

n right (Jensen 

2009). A
nalysis focusses on the entanglem

ents of social structure w
ith actual and 

potential m
obilities, and on how

 social structure interferes w
ith w

ho has access to w
hich

m
obilities (K

aufm
ann, B

ergm
ann, and Joye 2004; S

keggs 2004). For exam
ple, m

obility 

is a source of pleasure or pow
er for som

e, but on others, (im
)m

obility is enforced 

(S
keggs 2004). S

uch differences in access to actual and potential m
obilities contribute 

to reproducing social structure (K
aufm

ann, B
ergm

an, and Joye 2004).

3
S

om
e authors em

ploy the term
 ‘N

ew
 M

obilities P
aradigm

’ to refer to the sam
e 

current. H
ow

ever, the sam
e authors are critical of using the term

 ‘new
 paradigm

’, as the 

m
obilities turn does not break w

ith previous research paradigm
s (C

ressw
ell 2010, 2011).

Chapter 10. Manuscript IV

162



To analytically capture the entanglem
ents betw

een m
obility and social structure, 

m
obility is often broken dow

n into a num
ber of aspects. T

he first aspect captures 

physical m
ovem

ent or absence thereof (C
ressw

ell 2010), and invites us to focus on how
 

m
obility is tied to m

aterial, spatial, and tem
poral arrangem

ents of places (S
heller and 

U
rry 2006). F

or exam
ple, the possibility of autom

obility has created new
 visions of the 

city and divisions of space and tim
e, resulting in sociotechnical and spatial 

arrangem
ents that im

pose autom
obility (S

heller 2004; U
rry 2004). 

T
he second aspect captures representations of m

obility, w
hich give it a ‘shared 

m
eaning’ (C

ressw
ell 2010, 19). T

his aspect invites us to focus on narratives attached to 

specific w
ays of being (im

)m
obile and to the technological artefacts used, and calls for 

an analysis of how
 such representations are tied to and reproduce social roles related to 

class, race, and gender identities (H
olton and F

inn 2018; S
keggs, 2004). T

his points us 

‘tow
ard the significance of discourses and visual representations of speed and slow

ness,

the production of norm
alized [sic] m

obile subjects, and governance through m
obilities’ 

(S
heller 2014, 4). F

or exam
ple, autom

obility is often portrayed as a sym
bol of freedom

 

and liberty (K
aufm

ann 2000; U
rry 2004).

T
he third aspect captures the practice of being m

obile and how
 different w

ays of

being (im
)m

obile result in different experiences (S
heller and U

rry 2006). W
e are invited

to study how
 being on the m

ove becom
es m

eaningful to people, how
 they experience it, 

and how
 subjectivities are created through it (C

ressw
ell 2010, 2011; S

heller 2014). T
his 

aspect incites us to focus on differences betw
een voluntary and involuntary 

(im
)m

obility (S
keggs 2004) and on how

 differences in actual and potential m
obilities 

relate to quality of life (K
aufm

ann, B
ergm

an, and Joye 2004).

E
m

pirical research on m
eanings of everyday m

obility inspired by the m
obilities 

turn has focussed on creating survey-based typologies. S
cholars created both typologies 

of m
obile populations according to the w

ays in w
hich they ascribe m

eaning to m
obility 

and typologies of the elem
ents used in ascribing m

eaning to m
obility (Table 1). In the 

first case, the categories describe different m
obilities. Such typologies em

phasise that 

the sam
e m

eans of transportation can be part of m
obile practices w

ith different 

m
eanings (e.g., ‘practical cyclists’ versus ‘green cyclists’ [H

austein and N
ielsen 2016]). 

In the second case, typologies are used to disentangle the m
ulti-dim

ensionality of 

m
eanings of m

obility. C
ategories group the elem

ents that people use w
hen ascribing 

m
eaning to their everyday m

obility (e.g., ‘independence’ or ‘w
ell-being’ [R

érat 2019]).
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T
ab

le 1. N
on

-exh
austive overview

 of typ
ologies

T
yp

ologies of m
obile popu

lation
s based

 on
 how

 th
ey ascrib

e m
ean

in
g to everyd

ay m
ob

ility

P
opu

lation
C

ategories
R

eferen
ce

C
om

m
uter cyclists in 

S
w

itzerland
A

ctive cyclists, civic cyclists, individualist 
cyclists, enthusiast cyclists

R
érat (2019)

Population of six cities in 
S

w
itzerland and F

rance
E

xclusive m
otorists, civic ecologists, m

otorists 
constrained into using public transport, open to all
possibilities

K
aufm

ann (2000)

Population of E
urope

C
onvenience drivers, busy green drivers, price-

oriented public transportation users, green public 
transportation users, practical cyclists, green 
cyclists, price-oriented pedestrians, green 
pedestrians

H
austein and N

ielsen 
(2016)

A
ctive population of 

G
reater G

eneva
E

xclusive m
otorists, predisposed m

otorists, 
com

paring efficiency, com
paring com

fort, 
predisposed for individual m

eans of 
transportation, predisposed for sustainable m

eans 
of transportation, predisposed for active m

eans of 
transportation, ecologists

K
aufm

ann et al. (2020)

Population of E
ngland

A
ddicted car users, aspiring green travellers, 

reluctant public transport users, com
m

itted green 
travellers

P
rillw

itz and B
arr (2011)

Population of S
w

iss 
agglom

erations
T

he sporty types, the fun and distraction seekers, 
the culture-oriented, the neighbourly hom

e-lovers
O

hnm
acht et al. (2008)

T
yp

ologies of elem
en

ts th
at are u

sed
 in

 ascrib
in

g m
ean

in
g to everyd

ay m
ob

ility

Term
in

ology u
sed in

 
article

E
lem

en
ts

R
eferen

ce

M
otivations

W
ell-being (pleasure, to take one’s m

ind off 
things), civic engagem

ent (social activism
, 

positive im
age of the bike in social circle, respect 

for the environm
ent), independence (tim

e-saving, 
flexibility, freedom

)

R
érat (2019)

R
ationales

C
om

parison of journey tim
es, cultural 

predisposition to the use of different m
odes of 

transport (values such as speed, individualism
, 

privatisation), rooting of different m
odal habits in 

people’s lifestyles

K
aufm

ann (2000)

E
xperiences

Physical exercise, stress relief, facilitating 
transition from

 w
ork to hom

e, to be outdoors or 
getting fresh air

H
ansen and N

ielsen 
(2014)

R
egisters of underlying 

logics
Functional, sensitive, social, environm

ental
K

aufm
ann et al. (2020)

S
uch typologies stress the im

portance of not restraining categorisations of m
obile 

populations to the m
eans of transportation they use, but to account for w

hat everyday 

m
obility m

eans to people (R
érat 2019). 

M
obility as an

 em
bedded practice: insigh

ts from
 practice th

eories

T
he use of practice theories in m

obility research recently em
erged in the field of 

consum
ption studies (C

orsini et al. 2019). In m
obility research inspired by practice 

theories, m
obility is conceived of as a practice: ‘a routinised behaviour w

hich consists 

of several elem
ents, interconnected to one other [sic]: form

s of bodily activities, form
s 

of m
ental activities, “things” and their use, a background know

ledge in the form
 of 

understanding, know
-how

, states of em
otion, and m

otivational know
ledge’ (R

eckw
itz 

2002, 249). In practice theories, elem
ents of practices, such as m

aterial artefacts, 

infrastructure, com
petences, and representations that are used in their perform

ance, are 

not only analytical categories. T
hey describe ‘agentive aspects’ (S

ahakian and W
ilhite 

2014, 28) of practices. T
ransform

ations of practices can originate from
 them

 (ibid).

P
ractice theories acknow

ledge m
eanings as one of the agentive aspects of 

practices: ‘[t]he com
ponent of m

eaning is about m
aking sense of the activities. T

his 

includes […
] ideas of w

hat the activities are good for (or w
hy they are considered 

problem
atic), […

] em
otions related to the activities, […

] beliefs and understandings’ 

(R
øpke 2009, 2492). E

arlier w
ork em

phasised the im
portance of past experience in how

practices becom
e m

eaningful. P
ractices are seen as expressions of the accum

ulated 

experience of w
hat is possible and, thus, as a form

 of practical rationality built through 

the conditions in w
hich life is lived (B

ourdieu 1972; S
chatzki 1997). P

ractice theories 

provide the conceptual m
eans for studying m

eanings of m
obility and their relationship 

to perform
ances of m

obility. N
onetheless, m

ost em
pirical research has focussed on the 

m
aterial elem

ents of m
obility practices and on how

 uses of specific m
eans of 

transportation are entangled w
ith the socio-technical structure (A

ldred and Jungnickel 

2014; C
ass and F

aulconbridge 2016; L
aakso 2017; W

atson 2012). 

A
s this review

 of key tenets of practice theories and the m
obilities turn has 
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show
n, com

bining these theories equips us w
ith the necessary tools for addressing the 

tw
o m

atters of concern in this article. F
irst, they enable us to study how

 m
eanings of 

everyday m
obility are intertw

ined w
ith the structural arrangem

ents in w
hich m

obility 

practices are em
bedded. S

econd, they facilitate analysing how
 such m

eanings are 

constructed as subjective understandings through w
hich com

m
uters m

ake sense of their 

perform
ances and experiences. 

S
tu

d
y con

text and
 m

eth
od

ological ap
p

roach

O
ur study is based on 18 sem

i-structured interview
s w

ith (sub)urban com
m

uters in tw
o 

m
ajor S

w
iss cities. In this section, w

e present the study context, data, and analytical 

approach.

S
tu

dy con
text an

d data

G
iven the exploratory nature of our study, w

e w
anted to account for a variety of 

experiences in the selection of study sites and sam
pling (G

raneheim
 and L

undm
an 

2004). T
hus, w

e conducted our study in G
eneva and B

asel, the second and third largest 

S
w

iss cities, respectively, in term
s of population. T

hey are com
parable in term

s of 

population size and density, but differ regarding the m
odal share of the car (Table 2) and

the quality of their transport infrastructure. B
asel is rated the m

ost cycling-friendly, and 

G
eneva the least cycling-friendly S

w
iss city (P

ro V
elo S

chw
eiz 2014). B

oth are border 

cities, w
ith large agglom

erations in G
erm

any and F
rance, respectively. Y

et, w
hereas 

B
asel has a w

ell-developed cross-border public transport netw
ork, G

eneva did not have 

any m
eaningful cross-border public transport connections at the tim

e of data collection
4 

4
S

ince the interview
s w

ere conducted, the L
ém

an E
xpress, a rail netw

ork of six 

train lines that connects the transborder agglom
eration of G

eneva, entered into service, w
ith 

the first lines opening in D
ecem

ber 2019. It w
as constructed to facilitate the use of public 

transportation for com
m

uters in G
reater G

eneva (F
um

agalli 2019). T
hus, this structural 

difference betw
een the cities m

ay no longer apply.

(D
ubois 2019). M

oreover, G
eneva is the m

ost congested S
w

iss city, w
hereas B

asel is 

the second-least congested m
ajor Sw

iss city (S
chm

idt 2020). T
hus, studying com

m
uting

in these cities allow
s us to explore a diversity of experiences.

T
ab

le 2. Su
m

m
arised

 d
escrip

tion
 of th

e sam
p

le cities. S
ources: B

asel S
tadt et al. 

2017; B
fS

 2015; O
C

S
TA

T
 2019. A

ll data is from
 2015.

C
ity

Inhabitants
Inhabitants per 
km

2

M
odal share of the car in trips

perform
ed by the city’s 

population

G
eneva

349’305
756

38%

B
asel

338’285
740

22%

W
e aim

ed for a sam
ple consisting of both m

en and w
om

en w
ith and w

ithout children in 

their custody, and representing users of all available m
eans of transportation (public 

transport, car, [electric] bicycle). To constitute a sam
ple that represents these criteria, w

e

approached large em
ployers in the respective cities. O

f three contacted com
panies in 

G
eneva and B

asel, tw
o and one

5, respectively, agreed to screen their em
ployee 

databases for com
m

uters w
ho corresponded to our sam

pling criteria and to transm
it the 

contacts of those w
illing to participate in our study. W

e com
piled our sam

ple from
 these

contacts (Table 3). P
rior to the interview

, participants com
pleted a short online 

questionnaire to collect dem
ographic details and inform

ation regarding their com
m

uting

habits: m
eans of transportation used, available m

eans of transportation, com
m

uting 

distance and tim
e, recent changes in trajectory and m

eans of transportation.

5
A

ll com
panies w

ere active in the tertiary sector (m
edia, health, and insurance).
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T
ab

le 3. D
escrip

tion
 of th

e in
terview

 sam
p

le (N
=

18)

ID
G

ender
A

ge
C

om
m

uting 
distance [km

]
N

o of 
children at 
hom

e 

M
ain everyday 

m
eans of 

transportation

L
anguage

B
asel

B
A

S
1

m
60–70

10–14
2

B
icycle

S
w

iss G
erm

an

B
A

S
2

m
50–60

10–14
1

B
icycle

G
erm

an

B
A

S
3

f
50–60

10–14
0

B
icycle / public 

transport
G

erm
an

B
A

S
4

f
50–60

10–14
2

B
icycle

G
erm

an

B
A

S
5

m
50–60

<
5

0
Public transport

G
erm

an

B
A

S
6

f
40–50

≥15
2

C
ar

S
w

iss G
erm

an

B
A

S
7

f
40–50

10–14
2

C
ar

S
w

iss G
erm

an

B
A

S
8

m
40–50

≥15
2

C
ar

S
w

iss G
erm

an

B
A

S
9

f
40–50

10–14
2

C
ar

S
w

iss G
erm

an

B
A

S
10

m
40–50

≥15
2

Public transport
S

w
iss G

erm
an

G
en

eva

G
E

N
1

m
50–60

≥15
0

B
icycle / bicycle +

 
public transport

F
rench

G
E

N
2

f
50–60

10–14
0

Public transport
F

rench

G
E

N
3

m
50–60

≥15
0

Public transport
F

rench

G
E

N
4

f
40–50

<
5

2
B

icycle
F

rench

G
E

N
5

f
40–50

10–14
3

C
ar

F
rench

G
E

N
6

f
40–50

variable
2

E
lectric bicycle / 

car
F

rench

G
E

N
7

f
50–60

≥15
0

E
lectric bicycle / 

car +
 public 

transport

F
rench

G
E

N
8

m
50–60

10–14
0

B
icycle

F
rench

T
he interview

s w
ere conducted in M

ay and June 2018 at interview
ees’ w

orkplaces 

during their regular w
orking tim

e. T
hey lasted betw

een 45 and 60 m
inutes and w

ere 

recorded and transcribed verbatim
. T

he interview
s w

ere conducted in the interview
ees’ 

m
ain national language. W

e translated the quotes used in this article. T
he interview

s 

follow
ed an interview

 guide that w
e pre-tested w

ith com
m

uters in our research group. 

Interview
ees w

ere asked to provide an overview
 of their everyday m

obility practices 

and reflect on aspects that m
attered to them

 regarding their everyday m
obility and how

 

they experienced it. T
hey w

ere also asked to elaborate on how
 their everyday m

obility 

practices had changed over the course of their lifetim
e. To avoid recall biases (B

rod, 

Tesler, and C
hristensen 2009), interview

ees w
ere invited to date the accounts of changes

w
ith regard to im

portant life events.

A
n

alytical approach

W
e analysed the interview

 data via a four-step content analysis inspired by B
engtsson 

(2016) (see F
igure 1).
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F
igure 1. O

verview
 of the four-step qualitative content analysis. F

igure created by the 

authors inspired by B
engtsson (2016, 9).

F
irst, w

e identified all elem
ents through w

hich participants ascribed m
eaning to their 

everyday m
obility practices. W

e started from
 a prelim

inary coding grid based on notions

from
 practice theories regarding m

eanings of practices. W
e iteratively refined this grid 

during the coding process. T
he coding categories reflected accounts of how

 

interview
ees ascribed m

eaning to their m
obility by draw

ing on experiences and 

em
otions, habits, beliefs, desires, intentions, m

otivations, social representations, fears, 

or by arguing w
hat w

as possible given their situation.

S
econd, w

e recontextualised the coded interview
 data by creating individual 

m
aps of interview

ees’ everyday m
obility practices. T

hese m
aps show

ed how
 

interview
ees used the elem

ents identified in the first step. T
hey reproduced the literal 

content of the text units coded in the first step. T
hus, w

hen w
e m

apped m
ore than one 

everyday m
obility practice per interview

ee, it w
as because those interview

ees 

distinguished different practices over the course of their life. T
hese m

aps allow
ed us to 

visualise changes in interview
ees’ perform

ances of everyday m
obility and shifts in the 

elem
ents through w

hich they ascribed m
eaning to them

.

T
hird, w

e categorised the elem
ents through w

hich interview
ees ascribed 

m
eaning to their everyday m

obility into four registers (see Table 4). T
hese registers are 

purely analytical and can be used conjointly. T
hey served as the coding grid that 

allow
ed us to identify shifts in m

eanings. T
hough w

e developed the registers 

inductively, the term
inology w

e used to denom
inate them

 w
as inspired by the literature 

presented in the previous section. 
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T
ab

le 4. R
egisters cap

tu
rin

g w
ays in

 w
h

ich
 everyd

ay m
ob

ility can
 b

e m
ean

in
gfu

l.

R
egister

D
escription

E
xam

ple

Functional
T

his register refers to m
obility needs and the 

perceived possibilities for satisfying them
. 

E
veryday m

obility is not m
eaningful as an 

end itself, but as a practice necessary to 
accom

plish other ends. T
his register captures 

problem
atisations and idealisations of w

ays 
of perform

ing everyday m
obility based on it 

being perceived as (dys)functional. It can be 
related to the spatiality, tem

porality, and 
m

ateriality of m
obility as physical 

m
ovem

ent.

‘I com
m

ute by car, and that's only 
because I have tw

o children [...] it's
a lot of organising, w

ith the 
children, w

ith w
ork [...] so I've got 

m
y ow

n car, because I'm
 m

ore 
flexible that w

ay.’ (B
A

S
7)

H
edonic

T
his register refers to how

 everyday m
obility

is experienced and intrinsically valued. 
E

veryday m
obility is m

eaningful as an end 
itself, as a pleasurable and valuable activity. 
T

his register captures problem
atisations and 

idealisations of w
ays of perform

ing everyday
m

obility based on how
 it is affectively 

experienced.

‘In the evening I'm
 all happy to 

pedal a bit, to get hom
e, I pass by a 

forest, that frees m
y m

ind after a 
day at w

ork [...] I take pleasure in 
com

m
uting w

ith m
y norm

al 
bicycle, w

ith the other m
eans of 

transportation I take no pleasure at 
all!’ (G

E
N

1)

R
epresentative

T
his register refers to representations of 

m
ovem

ent, m
obility and m

eans of 
transportation, and/or to everyday m

obility as
a w

ay of constructing one’s identity.

‘I really prefer cycling. It gives m
e 

a feeling of freedom
, really, and it 

also allow
s m

e to m
aintain m

y 
fitness [...] it also defines m

e as a 
person, I also like being seen that 
w

ay [...] and it also contributes to 
m

y health, to m
y w

ellbeing, but it's 
also a conscious contribution to the 
environm

ent.’ (B
A

S
4)

H
abitual

T
his register refers to the routinised aspect of

everyday m
obility. It captures how

 
com

m
uters ascribe m

eaning to everyday 
m

obility by referring to accum
ulated 

experience or habit. It can be related to the 
habitual/routinised aspect of practices.

‘To m
e, that's just routine [...] it just

becam
e com

m
on practice, I've 

never really thought m
uch about it 

[laughs]’ (B
A

S
7)

F
ourth, w

e regrouped the data in the m
aps according to the registers identified in the 

previous step. T
his allow

ed us to describe shifts in how
 interview

ees ascribed m
eaning 

to their everyday m
obility in a system

atic m
anner and across individual cases. In the 

next section, w
e present the insights gained in this last step.

F
in

d
in

gs

In this section, w
e present our findings on three sets of dynam

ics that shaped w
hich 

register(s) (Table 4) interview
ees used in ascribing m

eaning to everyday m
obility and 

played into shifts betw
een registers. F

irst, w
e show

 how
 m

eanings of everyday m
obility 

are shaped by the spatio-tem
poral com

plexity of everyday life. S
econd, w

e show
 how

 

m
eanings of everyday m

obility are constructed in the nexus betw
een socially prevailing 

and personally m
eaningful social representations of everyday m

obility and m
eans of 

transportation. F
inally, w

e show
 how

 m
eanings of everyday m

obility are constructed 

through experiences. 

B
etw

een
 freedom

 an
d con

strain
t: h

ow
 m

ean
in

gs of everyday m
obility are 

en
tan

gled w
ith

 th
e spatio-tem

poral com
plexity of everyday life

T
he first set of dynam

ics playing into shifts in m
eanings of everyday m

obility relates to 

changes in the spatio-tem
poral com

plexity of everyday life. Increases in the spatio-

tem
poral com

plexity of interview
ees’ everyday lives tended to coincide w

ith a shift 

from
 ascribing m

eaning to everyday m
obility through the hedonic and/or representative 

registers to ascribing m
eaning to it through the functional register. Inversely, w

hen the 

spatio-tem
poral com

plexity of interview
ees’ everyday lives decreased, the functional 

register tended to lose im
portance in m

eanings of everyday m
obility; instead, the 

hedonic and/or representative registers w
ere used. Taking on or reducing childcare 

duties w
as a key factor in changes in the spatio-tem

poral com
plexity of everyday life. 

W
e observed that shifts betw

een ascribing m
eaning to everyday m

obility through the 

hedonic and/or representative as opposed to the functional register w
ere rooted in the 

experience of being forced into or released from
 highly com

plex m
obility needs:

G
E

N
5: ‘I m

oved farther aw
ay due to the cost of real estate, but also m

y children 

w
ere born [...] I think having a fam

ily m
eans that one has to accept to be in a 

different kind of m
obility [...] [before having a fam

ily] I used to cycle a lot, I 

liked it, it also allow
ed m

e to exercise, to revitalise m
y body [...] [the car] isn't 

m
y thing [...] but at one point I said no [...] the situation w

as different [...] I had 
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to deal w
ith the different situation, not alw

ays being able to do w
hat I like best. 

Ideally, I'd alw
ays cycle.’

G
E

N
2: ‘B

ack w
hen I w

as driving it felt alm
ost like an obligation, because I w

as 

in charge of the children, of driving them
 everyw

here [...] now
 that they're older 

I can m
anage m

y tim
e m

ore freely [...] in the bus I'm
 seated, calm

, I read a book,

it's approaching life in a m
uch m

ore relaxed w
ay.’

S
everal interview

ees m
entioned the difficulty of finding affordable housing for fam

ilies 

in city centres and the resulting increase in com
m

uting distances as a driver of the 

increasing spatio-tem
poral com

plexity of their everyday lives after childbirth. 

F
urtherm

ore, the narratives of m
any interview

ees pointed to unequal distributions of 

care w
ork, w

hich resulted in com
plex m

obility needs for the parent w
ho took on the lion

share. In our sam
ple, this w

as in all cases the m
other

6:

B
A

S
6: ‘S

ince I live in D
ornach I exclusively travel by car. N

o bicycle. M
y 

husband, yes, as soon as the w
eather im

proves in spring he com
m

utes by 

bicycle [...] M
y situation is entirely dependent on the children. If it w

eren't 

for the children I'd never go through all that hassle, in the m
ornings and 

evenings w
ith the car on the freew

ay [...] W
e tried to rent an apartm

ent in 

B
asel [...] precisely to avoid this problem

, but the rent is sim
ply too high [...]

I don't like doing it. B
ut I have to, I need to keep up w

ith the schedule, and 

I'm
 under such tim

e pressure [...] and for m
y husband it's m

uch easier, he 

goes to w
ork in the m

orning and com
es back in the evening. A

nd I have to 

get 100'000 things done throughout the day, it's pure m
adness, all over the 

place.’

6
O

ur sam
ple only com

prised com
m

uters w
ho, at least w

hile their children w
ere 

living at hom
e, lived in heterosexual relationships w

ith the other parent.

B
A

S
8: ‘To m

e it w
as obvious, one and then tw

o children, [m
y w

ife] needs 

the car m
ore than I, I'm

 sitting in the office all day long. F
or m

e it w
as the 

logical conclusion that it's not her w
ho takes public transportation.’

A
s these extracts illustrate, interview

ees prim
arily associated the functional everyday 

m
obility that ensued from

 taking on childcare duties w
ith the car. W

e saw
 this in the 

perform
ances of everyday m

obility of interview
ees w

ith childcare duties, and it also 

m
anifested in interview

ees’ statem
ents that they could not im

agine m
anaging fam

ily life

w
ithout a car. T

he latter points to a social representation of the car as the default m
eans 

of transportation for people w
ith childcare duties:

B
A

S
8: ‘T

here are also people in our fam
ily w

ho don't have a car, and they're

fine w
ith it, but they don't have children. I alw

ays say once there are 

children, one has to start planning differently.’

In sum
m

ary, our findings show
 that m

eanings of everyday m
obility w

ere shaped by a 

set of dynam
ics resulting from

 the em
beddedness of everyday m

obility in the spatio-

tem
poral com

plexity of everyday life. T
hey further indicate that the spatio-tem

poral 

com
plexity of everyday life depends on the distribution of care w

ork and housing 

availability. W
e saw

 that such elem
ents played into shifts in m

eanings of everyday 

m
obility by affecting experiences of everyday m

obility. In addition, they m
anifested in 

social representations of everyday m
obilities associated w

ith specific life stages.

 P
ride an

d preju
dice: h

ow
 m

ean
in

gs of everyday m
obility are en

tan
gled w

ith
 

represen
tation

s of everyday m
obility

A
 second set of dynam

ics playing into shifts in m
eanings of everyday m

obility is related

to social representations of everyday m
obility and different m

eans of transportation. 

Interview
ees ascribed m

eaning to their everyday m
obility practice by either defying or 

building on such representations. T
his concerned both representations internalised by 
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com
m

uters and representations that they perceived as prevailing in their social 

environm
ent.

In cases in w
hich interview

ees had internalised specific social representations of 

everyday m
obility, ascribing m

eaning to it in a w
ay that contradicted these 

representations im
plied their deconstruction. S

everal interview
ees stated that, at one 

point in their lives, they w
ent through a process of deconstructing the idea that everyday

m
obility had to prim

arily serve the objective of m
axim

ising speed. T
hey used to ascribe 

m
eaning to everyday m

obility through the functional register based on this internalised 

representation, but then started defying it. S
ubsequently, they began ascribing m

eaning 

to everyday m
obility through the hedonic register:

G
E

N
2: ‘I w

as scared of [the bus], I don't know
 w

hy, like, I have to take a 

connection, I'll have to w
ait 10 m

inutes, dear god, w
hat a disaster. B

ut 

actually, no, you just have to take your tim
e. L

earning how
 to take your 

tim
e, and that's w

hat I didn't, I w
as alw

ays, "hurry up", in fact it's a lifestyle 

one has to change.’

B
A

S
8: ‘It's alw

ays annoying w
hen I know

 that there's this perfect 

connection, it'll get m
e there half an hour prior to the m

eeting, and then 

there are the first announcem
ents, the train is 10 m

inutes late so I'll m
iss the 

connection, and so I'm
 already stressed out though I can't do anything about 

it! B
ut m

aybe that's also our S
w

iss w
ay of thinking, m

aybe w
e don't take the

liberty of saying "oh w
ell, the train w

as cancelled I'll get there w
hen I get 

there [...] 15 m
inutes later is fine as w

ell."’

In several interview
ees’ narratives, representations of everyday m

obility w
ere entangled

w
ith representations of how

 life should be lived. C
oncom

itantly, the process of 

deconstructing representations of everyday m
obility coincided w

ith a process of 

redefining one’s approach to life. T
he follow

ing excerpt is from
 an interview

ee w
ho 

shifted from
 a car-based everyday m

obility, w
hich she described as purely functional 

and dire, to an everyday m
obility based on the electric bicycle, w

hich she experienced 

as being a pleasurable part of her daily routine. S
he described this shift as part of a 

larger therapeutic process, during w
hich she learnt defying a life approach akin to 

C
alvinist ethics, hostile of pleasure and based on em

bracing frugality and hardship as 

necessary parts of life:

G
E

N
7: ‘It's also a w

hole m
ental approach [...] of thinking one has to suffer 

[laughs] [...] and then to say enough now
! If it's easier grant yourself [an 

electric bicycle] [...] w
hen I com

m
uted [by car] [...] I w

ouldn't say that it 

w
as part of m

y leisure tim
e, I'm

 not the kind of person w
ho, I listened to the 

radio but for m
e it's stressful to drive in the city [...] A

ge played a role, w
ith 

age I started telling m
yself now

 stop doing violence to yourself, go on, grant

yourself som
e pleasure [...] and that transform

ed m
y everyday life, really, 

transform
ed, because now

 there is m
ore pleasure to it.’

Interview
ees w

hose w
ays of ascribing m

eaning to and perform
ing everyday m

obility 

conflicted w
ith social representations prevailing in their social environm

ent reported 

feeling isolated or unsupported in their practice, or facing opposition:

G
E

N
1: ‘T

here are quite som
e people at [com

pany nam
e] w

ho cycle, but 

often, at the m
eeting table, w

hen I say I cam
e by bicycle, it w

as nice, they 

call m
e an assassin! [...] To m

e that's absolutely incom
prehensible, to say 

that I cam
e by bicycle and then to be called an assassin! W

hereas the one 

w
ho cam

e w
ith his tw

o tonnes of scrap m
etal, he w

ouldn't kill a soul! H
e 

doesn't risk anything, that's norm
al! T

here's still this, it's a problem
 of 

m
entality.’
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O
thers, w

ho perceived that their practice reflected social representations w
ith w

hich 

they did not identify, actively distanced them
selves from

 these representations. F
or 

exam
ple, the follow

ing interview
ee w

ho com
m

uted by public transport for practical 

reasons clearly distanced him
self from

 representations of public transportation as a low
-

carbon alternative to the car:

B
A

S
5: ‘I don't have to drive if it isn't reasonable! S

o com
ing to w

ork by car 

in m
y opinion isn't reasonable [...] I'm

 just stuck in traffic, aren't I, and then 

I park the car here and have to pay 200 C
H

F
 [...] [it is a m

atter of] tim
e, 

com
fort, and not of ideological issues like "I have to take public transport 

because cars are destroying the universe."’

W
hen interview

ees built on, rather than defied, social representations, they ascribed 

m
eaning to their perform

ance of everyday m
obility through the representative register. 

In m
any cases, feeling aligned w

ith social representations affirm
ed them

 in their 

practice and procured them
 a feeling of pride. B

eing able to build on social 

representations further allow
ed interview

ees to ascribe m
eaning to their everyday 

m
obility as part of their identity:

G
E

N
7: ‘T

here's also this im
age you project w

hen you com
m

ute by bicycle, 

w
hich is nice [...] I rem

ain this w
om

an w
ho exercises by taking m

y bicycle, 

eco-friendly for sure, because I don't bring m
y car to [com

pany], so this 

im
age, like, I'm

 not polluting.’

B
A

S
8: ‘[T

he car] is for sure a luxury but it's also very com
fortable [...] I'm

 

part of the affluent society, by now
 I can grant m

yself that luxury!’

F
urtherm

ore, in interview
ees’ accounts of how

 their everyday m
obility evolved over 

their life course, w
e observed a shift in the social representation of the car. O

n the one 

hand, this shift show
ed in interview

ees’ general appreciation of the car. T
hey reported 

that they used to see the car as the em
bodim

ent of success, freedom
, and pleasure, but 

that they increasingly perceived it as the em
bodim

ent of a burdensom
e m

obility that 

further creates socio-ecological problem
s:

G
E

N
1: ‘E

verything com
es together! T

here are the environm
ental issues, 

there's global w
arm

ing, w
e didn't really talk about that 25 years ago! A

nd 

the fact that, anyw
ays, driving has becom

e shit! T
hat's w

hy I'm
 saying I 

really don't think that the future of the car is electrification, because that 

m
ore or less solves the pollution issue and not even that's for sure, but it 

doesn't solve the traffic issue. In m
y opinion […

] individual car travel in the 

city, it's over.’

G
E

N
2: ‘H

aving a car m
eant having socially succeeded [...] it w

as freedom
, I

could go w
herever I w

anted, it w
as terrific! B

ut no concerns for the 

environm
ent, really, none at all! [...] [now

adays] it's not the sam
e anym

ore 

[...] the traffic jam
s, road rage, rights of w

ay that aren't respected, huge 

SU
V

s that don't respect rights of w
ay, people, let's say bourgeois people 

w
ho believe that the road belongs to them

, it's [...] this society that I don't 

like that reveals itself on the road.’

O
n the other hand, w

e observed shifting social representations of the car in how
 

interview
ees ascribed m

eaning to their ow
n everyday m

obility. S
om

e interview
ees w

ho 

used to ascribe m
eaning to their car-based everyday m

obility through the habitual 

register reported that they increasingly started to question their practice because they 

felt guilty about it:

B
A

S
9: ‘I'm

 thinking, w
hat if [our fam

ily] renounced using the car 

altogether? [...] B
ecause som

ehow
 m

y colleagues, there are m
any w

ho 

com
m

ute by public transport, so I ask m
yself w

hy can't I do the sam
e, I do 
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have the possibility to do the sam
e, m

aybe som
ew

hat a bad conscience [...] I

m
ean it w

ould clearly be m
ore forw

ard-looking to really think about that 

now
.’

O
thers w

ho had never used the car and used to feel as exceptions in a car-based society 

stated that they felt increasingly affirm
ed in their m

obility. T
hey started ascribing 

m
eaning to it through the representative register:

G
E

N
7: ‘I really get the feeling that it's entering people's m

inds now
, people 

are starting to shift to non-m
otorised m

eans of transportation, w
hich I don't 

think w
ere very com

m
on som

e 10, 15 years ago. E
verybody w

as in their car,

but now
adays I feel very aligned w

ith w
hat's going on, especially in 

G
eneva, there are plenty of electric bicycles. B

efore I felt m
ore like, not the 

exception, but you know
 w

hat I m
ean. A

nd now
 it's really, that's it! I feel 

that, even if at w
ork I'm

 the only one w
ho com

m
utes by bicycle [...] I still 

feel supported, w
ith a policy that’s been developed here at [com

pany 

nam
e].’

In sum
m

ary, our findings show
 that m

eanings of everyday m
obility w

ere shaped by a 

set of dynam
ics resulting from

 social representations that pre-existed individual 

interview
ees. W

e observed that such representations w
ere defied, deconstructed, or 

affirm
ed in individual acts of ascribing m

eaning to everyday m
obility. O

ur findings also

revealed dynam
ics inherent to such representations per se; w

e notably observed a shift 

in interview
ees’ representations of the car. T

hey m
oved from

 seeing it as the 

em
bodim

ent of a pleasurable and unconstrained m
obility to perceiving it as burdensom

e

and problem
atic.

C
rossin

g th
e R

u
bicon

: h
ow

 m
ean

in
gs of everyday m

obility are en
tan

gled w
ith

 

experien
ces of everyday m

obility

A
 third set of dynam

ics playing into shifts in m
eanings of everyday m

obility are related 

to com
m

uters’ experiences of everyday m
obility. O

ur findings show
 that m

eanings of 

everyday m
obility shifted w

ith changes in how
 everyday m

obility w
as experienced. 

S
uch changes in experience resulted from

 changes in the conditions of use of different 

m
eans of transportation and from

 m
odal shifts. In m

any cases, they w
ere entangled w

ith

different and shifting representations of everyday m
obility and specific m

eans of 

transportation.

C
hanges in the conditions of use of interview

ees’ m
eans of transportation 

affected how
 they experienced their everyday m

obility. T
his becam

e apparent from
 the 

narratives of interview
ees w

ho stated that they used to see the car as the default m
ode 

for getting around, but increasing congestion led them
 to question their car-based 

everyday m
obility. T

hey increasingly experienced it as tedious and cum
bersom

e and 

ceased to ascribe m
eaning to it through the habitual or hedonic registers:

G
E

N
1: ‘I really take no pleasure in using m

y car around here anym
ore 

because I'm
 alw

ays stuck! [...] T
here w

as this tim
e w

hen I drove m
y car, 

yeah, I drove m
y car everyw

here! I didn't even think about it; it w
asn't really

som
ething I thought about! U

ntil it started to be shit!’

G
E

N
4: ‘N

ow
adays, dow

ntow
n there are traffic jam

s everyw
here, there's 

road w
ork, so one has to be a bit zen w

hen one takes the car in G
eneva [...] 

B
ack in the days I didn't think about it [...] it w

as just norm
al to take the car 

[...] T
here w

ere m
any tim

es w
hen I took m

y car w
ithout even thinking about

it.’
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B
A

S
1: ‘B

ack in the days it w
as this feeling of freedom

, a feeling of getting 

quickly from
 one place to another. P

ublic transport w
asn't that good either, 

som
e places w

here I w
orked I couldn't even have reached w

ithout a car, and 

that's different now
, in the sense that there is m

ore traffic, being stuck in 

traffic, and so one really starts thinking w
hether it's reasonable to take the 

car.’

D
ue to the deteriorating experience of a car-based everyday m

obility, som
e interview

ees

adopted a different m
eans of transportation. S

om
e transposed the m

eanings previously 

associated w
ith their car-based everyday m

obility onto their new
 m

odal practice. In 

such cases, only the m
eans of transportation changed, but the m

eaning ascribed to 

everyday m
obility rem

ained the sam
e. In particular, interview

ees w
ho had valued the 

car for the freedom
 and flexibility it provided them

 stated that they experienced the 

sam
e by using other individual m

eans of transportation, such as w
alking or cycling, but 

not through the use of collective ones:

B
A

S
1: ‘G

etting into the car, that w
as like, freedom

, breaking free [...] 

B
icycle or m

otorcycle w
as a bit sim

ilar, or w
alking, so, that's alw

ays been a 

form
 of freedom

, to m
ove, and to get som

ew
here. W

ith the train that's less 

the case, because train m
eans fixed schedules, fixed routes.’

G
E

N
4: ‘I m

ainly get around by bicycle [...] I com
m

ute betw
een m

y hom
e 

and w
orkplace, and often I also m

ove around at lunch by bicycle to go 

dow
ntow

n or do som
e shopping [...] I tried taking the train at one point, but 

it w
asn't really practical for afterw

ards, w
hen I had to get som

ew
here at 

lunch [...] there w
as a good train connection, but som

ehow
 out of laziness I 

took the car; out of laziness and for practical reasons, for going out at lunch 

[...] at one point there w
as a lot of road w

ork happening on the freew
ay, so I 

actually som
etim

es took the train at that point, but I realised that it cost m
e 

som
e flexibility, for instance, at lunch.’

W
e also observed cases in w

hich shifts in m
eanings of everyday m

obility resulted from
 

experiencing everyday m
obility w

ith a different m
eans of transportation. Interview

ees 

w
ho used to ascribe m

eaning to everyday m
obility through the functional register and 

w
ho changed to a different m

eans of transportation for practical reasons started 

appreciating their everyday m
obility as a hedonic practice. In som

e cases, this m
odal 

shift coincided w
ith a shift in how

 interview
ees perceived their previous practice:

G
E

N
2: ‘I hurt m

y knee, and so I couldn't drive for a w
hile, I had to take the 

bus [...] and then I realised that it w
asn't as disagreeable as I thought, that I 

could read a book, arrive at w
ork calm

ly, and not get all w
orked up in 

traffic. S
o I adopted that m

eans of transportation [...] I used to love driving, 

but not anym
ore [...] that feeling of going to w

ar, in the car.’

G
E

N
4: ‘I realise now

 the w
aste of tim

e, of energy [that is the car], and 

financially, w
ell, the gas, but it's not only those practical issues, it's that I 

feel like a cyclist [...] I enjoy it, it's not just a m
eans of transportation, it's a 

pleasure [...] It's true that, in the beginning, I didn't see it that w
ay at all [...] 

in the beginning I m
aybe felt a bit m

ore vulnerable.’

S
om

e interview
ees w

ho adopted low
-carbon m

eans of transportation appreciated being 

able to reduce their carbon footprint. T
hey started ascribing m

eaning to their everyday 

m
obility through the representative register by referring to representations of pro-

environm
ental lifestyles. H

ow
ever, this shift in m

eanings occurred only after adopting 

the corresponding m
eans of transportation. S

uch social representations affirm
ed 

interview
ees in their new

 m
odal practice, but did not play a role in their decision to 

adopt a different m
eans of transportation:
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G
E

N
8: ‘G

radually, I started com
m

uting by bicycle, sim
ply to exercise, and 

in the m
eantim

e it's because there's too m
uch traffic, it takes m

uch longer by

car than by bicycle [...] and then it's also better for the environm
ent.’

G
E

N
2: ‘I don't know

 w
hether ecological concerns w

ere the m
ain reason 

w
hy I took the bus, I think that association only cam

e afterw
ards [...] It 

w
asn't the m

ain reason, no, I don't think so. It w
as only afterw

ards that I 

said, “oh the bus, I'm
 doing som

ething good for the environm
ent, that's 

good,” and so that affirm
ed m

e in m
y choice of taking the bus.’

In sum
m

ary, our findings show
 that m

eanings of everyday m
obility w

ere shaped by a 

set of dynam
ics ensuing from

 changes in subjective experiences w
ith everyday m

obility.

Interview
ees m

entioned changes in the conditions of using the car as a factor that led 

them
 to question the w

ay they ascribed m
eaning to their car-based everyday m

obility. 

Interview
s also revealed shifts in m

eanings of everyday m
obility that resulted from

 

experiences w
ith different m

eans of transportation.

C
on

clu
d

in
g d

iscussion

O
ur findings on shifts in m

eanings of everyday m
obility provide avenues for theoretical 

and practical reflections on the decarbonisation of com
m

uting. In this section, w
e first 

briefly recapitulate our findings. S
econd, w

e discuss them
 in relation to studies that ask 

w
hich m

eanings foster the adoption of low
-carbon transport m

odes and suggest to 

refram
e the problem

. T
hird, w

e discuss our findings in view
 of existing literature on the 

structural dynam
ics of m

obility and suggest that an em
phasis on differences in how

 

com
m

uters ascribe m
eaning to everyday m

obility can indicate structural constraints 

inhibiting the spread of low
-carbon transport m

odes. W
e close by pointing to the 

lim
itations of our study as w

ell as to avenues for further research.

R
ecapitu

lation
 of fin

din
gs

W
ith this study, w

e explored how
 com

m
uters ascribe m

eanings to everyday m
obility, 

and the dynam
ics that play a role in shifts in those m

eanings. To identify shifts in 

m
eanings, w

e developed a typology of four registers through w
hich m

eaning can be 

ascribed to everyday m
obility (see Table 4). T

he elem
ents captured by those registers 

are sim
ilar to those captured by existing typologies, though they are grouped differently 

(cf. Table 1). T
he m

ain difference is that w
e propose a habitual register. T

his difference 

can be explained by our analytical approach, w
hich draw

s on both the m
obilities turn 

and practice theories. T
his allow

ed us to understand everyday m
obility as em

bedded not

only in spatial, tem
poral, and m

aterial arrangem
ents, representations, and experiences, 

but also in routines. T
he im

portance of accounting for the routinised aspect of everyday 

m
obility to understand people’s perform

ances of it has been em
phasised, am

ongst 

others, by C
ass and F

aulconbridge (2016) and W
atson (2012). 

W
e found that shifts betw

een registers of m
eanings resulted from

 three sets of 

dynam
ics shaping i) the spatio-tem

poral com
plexity of everyday life, ii) the interplay of 

socially shared and personally m
eaningful representations, and iii) subjective 

experiences of everyday m
obility. Table 5 recapitulates how

 the three sets of dynam
ics 

m
anifested in interview

ees’ narratives, as w
ell as the processes through w

hich they 

affected shifts in m
eanings. T

he sets of dynam
ics, the different w

ays in w
hich each of 

them
 m

anifested in com
m

uters’ narratives, and the processes through w
hich they 

affected m
eanings are not m

utually exclusive. In m
any cases, they w

ere entangled in 

(shifts in) how
 com

m
uters ascribed m

eaning to everyday m
obility. 
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T
ab

le 5. Su
m

m
ary of fin

d
in

gs: S
ets of d

yn
am

ics id
en

tified
 an

d
 h

ow
 th

ey affect 

m
ean

in
gs of everyd

ay m
ob

ility

S
et of d

yn
am

ics
M

an
ifested

 in 
com

m
u

ters’ n
arratives 

in
 th

e form
 of

P
rocesses throu

gh
 

w
h

ich
 m

ean
in

gs are 
sh

ap
ed

O
b

served
 sh

ifts 
b

etw
een

 registers

S
patio-tem

poral 
com

plexity of everyday 
life

D
istribution of care 

w
ork

R
eacting to m

obility 
needs

Functional 

H
edonic

R
epresentative

A
ffordability of housing 

for fam
ilies in city 

centres

R
epresentations

Ideal of an 
environm

entally friendly
lifestyle

D
econstructing 

representations
R

epresentative

H
edonic

Ideal of a healthy / 
balanced lifestyle

D
efying representations

Ideal of speed
B

uilding on 
representations

Ideal of freedom
 and 

flexibility
C

onstructing identities

E
xperiences of everyday

m
obility

E
veryday m

obility 
experienced as 
pleasurable, enriching, 
stressful, tedious

Q
uestioning current 

m
odal practice

H
abitual

H
edonic

R
epresentative

Functional

C
onditions of use of 

m
eans of transportation 

experienced as 
(in)adequate

R
evisiting past m

odal 
practice

Q
uestioning 

representations

R
efram

in
g th

e ch
allen

ge of decarbon
isin

g everyday m
obility: B

eyon
d th

e 

‘valu
e-action

 gap’ an
d sacrificial low

-carbon
 everyday m

obilities

T
he em

pirical insights gained add nuance to tw
o w

idespread assum
ptions regarding the 

link betw
een m

eanings of everyday m
obility and the persistence of high-carbon 

m
obility patterns: T

he assum
ption that, to achieve a shift to low

-carbon everyday 

m
obilities, an alleged ‘value-action gap’ m

ust be overcom
e, and the assum

ption that, to 

achieve a shift to low
-carbon m

eans of transportation, com
m

uters m
ust be enticed to 

sacrifice personal benefits.

F
irst, our em

pirical insights challenge the underlying assum
ptions of the ‘value-

action gap’. T
he persistence of this gap has m

otivated a w
ealth of research on the 

factors im
peding people from

 acting in accordance w
ith their concerns or values (e.g., 

B
iggar and A

rdoin 2017; C
hai et al. 2015; H

assan, S
hiu, and S

haw
 2016; M

airesse et al.

2012). O
ur findings, how

ever, corroborate the assertion that ‘the gap is only m
ystifying 

if w
e suppose that values do (or should) translate into action’ (S

hove 2010, 1276). O
ur 

findings indicate that representations of everyday m
obility and the values they 

encom
pass cannot be understood independently of perform

ances of everyday m
obility. 

T
his insight offers a possible explanation for the contradiction betw

een the ‘value-

action gap’ and studies that have found significant correlations betw
een the use of low

-

carbon m
eans of transportation and adherence to pro-environm

ental values (e.g., 

Jansson, N
ordlund, and W

estin 2017; L
ind et al. 2015).

O
ur findings revealed that interview

ees espoused representations that w
ere 

coherent w
ith their practice. T

he representations that played a role in how
 they ascribed 

m
eaning to their perform

ance of everyday m
obility changed w

ith their practice. W
e 

observed that interview
ees started em

bracing representations of environm
entally 

friendly and/or healthy lifestyles follow
ing a m

odal shift to low
-carbon m

eans of 

transportation. R
epresentations such as ideals of a low

-carbon lifestyle affirm
ed 

com
m

uters using low
-carbon transport m

eans of transportation in their practice. 

H
ow

ever, they w
ere not salient in the case of com

m
uters using cars; in principle, they 

m
ay agree w

ith such representations, but they did not refer to them
 w

hen ascribing 

m
eaning to their everyday m

obility. T
hese findings indicate that focussing on a 

presum
ed gap betw

een representations (or the values captured therein) and 
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perform
ances of everyday m

obility hardly allow
s for understanding shifts in either 

perform
ances or representations. W

e can only understand such shifts w
hen w

e 

understand both representation and perform
ances as intrinsic parts of everyday m

obility 

practices, w
hich further com

prise the structural dynam
ics in w

hich they are em
bedded.

T
hese insights resonate w

ith the practice-theoretic approach of considering the 

m
ental activities involved in ascribing m

eanings to a practice and in perform
ing the 

practice in a specific w
ay as ‘qualities of a practice in w

hich the single individual 

participates, not qualities of the individual’ (R
eckw

itz 2002, 250). O
ur findings 

corroborate practice theorists’ claim
 that a focus on m

obility practices is a m
ore 

prom
ising avenue for analysing the persistence of carbon-intensive m

obility patterns 

than a focus on individual com
m

uters and their values or attitudes (S
hove 2010; W

atson

2012). O
ur findings indicate that m

eanings of everyday m
obility and the representations

they build on should not be analysed as properties of com
m

uters that m
otivate them

 to 

adopt specific practices. R
ather, m

eanings and representations of m
obility should be 

analysed as attributes of everyday m
obility.

S
econd, our findings challenge the assum

ption that a shift to low
-carbon m

eans 

of transportation is com
plicated by the trade-offs it requires (Jakovcevic and S

teg 2013; 

S
teg et al. 2014). T

he findings allow
 us to question the idea that adopting low

-carbon 

m
eans of transportation im

plies sacrificing goals
7 related to feeling w

ell or m
aintaining 

one’s resources for goals related to preserving the environm
ent or acting altruistically 

(Jakovcevic and S
teg 2013; S

teg et al. 2014). 

7
In environm

ental psychology, goals are thought to govern behaviour in specific 

situations. W
hich goals are prioritised in specific situations depends on situational factors 

and individual dispositions captured in the values one endorses (Jakovcevic and Steg 2013; 

S
teg et al. 2014).

O
ur findings show

 that com
m

uters rely on different registers to ascribe m
eaning 

to everyday m
obility. T

he hedonic register alludes to goals related to feeling w
ell, and 

the representative register includes ideals of environm
entally friendly lifestyles and thus

pro-environm
ental goals. H

ow
ever, our findings question the idea that shifts betw

een 

registers are the outcom
e of trade-off processes. T

hey suggest that registers are not 

sacrificed, but sim
ply no longer m

eaningful in view
 of how

 everyday m
obility is 

experienced. F
urtherm

ore, our results corroborate studies that found strong associations 

betw
een the use of active m

odes (cycling, w
alking) and increased w

ellbeing (O
lsson et 

al. 2013; P
lazier, W

eitkam
p, and B

erg 2017; S
ingleton 2019), and that car com

m
uters 

are m
ost likely to experience their com

m
ute as stressful (G

atersleben and U
zzell 2007; 

L
egrain, E

luru, and E
l-G

eneidy 2015). W
e observed stressful car-based everyday 

m
obilities in the case of interview

ees w
ho w

ere forced to drive as a result of the high 

spatio-tem
poral com

plexity of their everyday life. T
he association of pleasure w

ith 

active m
odes w

as particularly pronounced in the case of interview
ees w

ho adopted them

as an alternative to the car, w
hich they no longer perceived as pleasurable or functional. 

T
hese findings show

 that shifts from
 the car to low

-carbon m
eans of transportation can 

result in an im
proved w

ellbeing. T
his insight contrasts the assum

ption that adopting 

low
-carbon m

eans of transportation necessarily requires sacrificing goals related to 

feeling w
ell (Jakovcevic and S

teg 2013; S
teg et al. 2014). 

T
herefore, w

e suggest refram
ing the problem

: the starting point should not be 

the question of how
 com

m
uters can be enticed to sacrifice goals related to feeling w

ell 

for pro-environm
ental goals. Instead, such reflections should start from

 the question of 

w
hy positively experienced low

-carbon everyday m
obility practices do not spread. A

s 

w
e discuss in the next section, our findings point to useful avenues for tackling this 

question.
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D
ifferen

ces in
 m

ean
in

gs across com
m

u
ters: a gatew

ay to stru
ctu

ral con
strain

ts 

in
h

ibitin
g th

e spread of low
-carbon

 everyday m
obilities

C
om

bining the analytical foci of the m
obilities turn and practice theories allow

ed us to 

elucidate how
 structural dynam

ics shape subjective experiences of m
obility and 

translate into individual acts of ascribing m
eaning to everyday m

obility. S
uch an 

analytical focus is a prom
ising avenue for identifying structural constraints inhibiting 

the spread of pleasurable low
-carbon everyday m

obilities. W
e illustrate this by relating 

our findings on shifts in the m
eanings associated w

ith a car-based everyday m
obility to 

studies analysing autom
obility as a system

 (R
osa 2013; U

rry 2004; M
attioli et al. 2020).

S
uch studies have show

n that the kind of m
obility represented by the car is necessary 

given the spatio-tem
poral organisation of car-based societies. T

he car em
bodies ideals 

of speed, freedom
 and flexibility, w

hereas autom
obility as a system

 contributes to 

creating an ever-greater need for speed and flexibility. A
utom

obility is associated w
ith a

spatial planning that involves an increase in the distances that have to be bridged and a 

m
ultiplication of the places that have to be reached (R

osa 2013; U
rry 2004; M

attioli et 

al. 2020). T
he ensuing spread of a car-based everyday m

obility results in traffic 

congestion and standstill, a paradox that R
osa (2013, 49) called ‘dysfunctional 

deceleration’ (translated from
 G

erm
an by the authors). 

O
ur observation that m

any interview
ees experienced their functional car-based 

everyday m
obility as stressful (see also G

atersleben and U
zzell 2007; L

egrain, E
luru, 

and E
l-G

eneidy 2015) can be interpreted as the affective m
anifestation of dysfunctional 

deceleration, a deceleration that is enforced upon com
m

uters w
ho depend on being fast 

and flexible. O
ur findings indicate that the dysfunctional deceleration does not affect all 

com
m

uters in the sam
e w

ay. S
om

e interview
ees shifted to different m

eans of 

transportation in reaction to congestion. T
his enabled them

 to continue experiencing 

everyday m
obility as a pleasurable activity. O

thers felt forced to take the car despite the 

inconveniences it presented. In our sam
ple, this m

ainly concerned w
om

en w
ith 

childcare duties, w
ho felt pressured into a car-based everyday m

obility by their 

com
plicated schedules. T

hese findings m
irror previous studies on gendered everyday 

m
obilities (H

olton and F
inn 2018; M

cC
arthy et al. 2019; M

cQ
uaid and C

hen 2012). 

S
tudying differences in how

 m
eaning is ascribed to m

obility can, thus, point us 

to structural constraints that prevent certain com
m

uters from
 adopting pleasurable low

-

carbon everyday m
obility practices and coerce them

 into stressful car-based m
obilities 

(see S
keggs [2004] for a theorisation of m

obility as both a resource and constraint). In 

our sam
ple, the cost of housing in city centres and unequal distribution of care w

ork in 

fam
ilies w

ere exam
ples of such structural constrains. B

oth exacerbated the spatio-

tem
poral com

plexity of w
orking m

others’ everyday lives. T
hese findings indicate that 

analyses of differences in how
 com

m
uters ascribe m

eaning to everyday m
obility are a 

prom
ising avenue for answ

ering the question of w
ho has access to w

hich m
obilities, and

w
hich dynam

ics play a role therein. S
uch insights can be useful for identifying w

ho 

does (not) use low
-carbon m

eans of transportation for w
hich reasons, and for designing 

targeted transport policies. 

L
im

itation
s an

d fu
ture research

T
hough our analytical approach allow

ed us to explore the m
any w

ays in w
hich shifts in 

m
eanings are entangled w

ith the em
beddedness of everyday m

obility in spatial, 

tem
poral, and m

aterial arrangem
ents, representations, and experiences, our study design

has several lim
itations. F

irst, sam
pling through com

panies introduced a clear focus on 

the active population’s experiences and excluded, for instance, experiences of 

com
m

uting students and young adults. T
his focus on a particular stage of life m

ay 
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explain w
hy childbirth stood out as the m

ost notable life event affecting shifts in 

m
eanings.

 S
econd, the chosen focus of this study on the em

beddedness of m
obility 

practices, including its m
eanings and perform

ance, cam
e at the expense of a close 

consideration of the individual com
m

uter’s em
beddedness. F

or exam
ple, the cost of 

housing affects people differently depending on their housing needs. T
he latter can be 

assum
ed to vary throughout the life course. A

 biographical approach focussing on shifts 

in m
eanings over the life course of com

m
uters w

ould allow
 exploration of such 

dynam
ics and provide a m

ore in-depth understanding of differences in how
 life events 

are experienced and affect shifts in m
eanings (G

reene and R
au 2016; S

attlegger and 

R
au 2016). 

T
hese lim

itations notw
ithstanding, our study points to useful avenues for both 

political and academ
ic reflection on m

odal shifts in the transport sector. F
irst, the results

show
 the need to refram

e the predom
inant w

ay of thinking about the relationship of 

m
eanings, values and m

otivation w
ith perform

ances of everyday m
obility in debates on 

the decarbonisation of m
obility. W

e propose a different w
ay of fram

ing the starting 

problem
 guiding such debates, and suggest that they should start from

 the question of 

w
hy pleasurable low

-carbon everyday m
obility practices do not spread. S

econd, the 

results show
 that political and academ

ic reflection can gain from
 analysing the 

dynam
ics that play into differences in how

 com
m

uters ascribe m
eaning to their 

everyday m
obility. A

nalysing these dynam
ics can reveal structural constraints that need 

to be tackled in order to facilitate the spread of pleasurable low
-carbon m

obilities. T
hus,

further em
pirical studies that analyse these dynam

ics in different com
m

uter populations 

have great potential for advancing the spread of pleasurable low
-carbon everyday 

m
obilities. 
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How Values Play into Sustainability Assessments:
Challenges and a Possible Way Forward

Franziska Meinherz, Livia Fritz, and Flurina Schneider

No knowledge is “pure” knowledge, and so there are good political
reasons why certain kinds of research trends develop rather than others.

(Mumby and Clair, 1997, p. 185)

3.1 Introduction

A sustainability assessment has as its objective fostering progress toward sustainability.
Empirical observations and scenarios are classified as more or less sustainable (Grunwald,
2004). A sustainability assessment is therefore centered around some notion of sustain-
ability, which serves as the reference (Frame & Brown, 2008). Sustainability is, however,
not a concept with one universally agreed-upon definition. There exists a plethora of
conceptions of what sustainability means (Kates et al., 2005; Kemp & Martens, 2007;
Martens, 2006). Essentially, the notion of sustainability makes reference to a desirable state
of the world – it embodies a vision for society and its relationship with its environment. And
different definitions of sustainability can be traced back to different such visions (Frame &
Brown, 2008; Funtowicz & Ravetz, 1993; McCool & Stankey, 2004). By making reference
to sustainability, a sustainability assessment is tied to the values which play into the visions
for society and its relationship with the world that are captured in the notion of sustain-
ability. As such, a sustainability assessment is fundamentally normative1 (Frame & Brown,
2008; Grunwald, 2004; Kates et al., 2005; Kemp & Martens, 2007; Waas et al., 2014;
Ziegler & Ott, 2011).
This raises questions with regard to the knowledge that is produced in a sustainability

assessment. If a sustainability assessment is, indeed, tied to values, this means that its
results or even the very process by which these results are obtained are unlikely to find
much support outside the social context in which these values are considered legitimate. No
sustainability assessment could then ever be definitive or universally acknowledged
(Hirsch Hadorn et al., 2006; Kates et al., 2005; Kemp & Martens, 2007). The core purpose
of a sustainability assessment is, however, to provide sound information, based on which
decisions regarding sustainability issues can be taken (Kemp &Martens, 2007; Waas et al.,
2014). How to produce such information in a context of strong normative positions is
a question that remains unanswered, but various authors are working on clarifying it. On
a conceptual level, approaches are being developed that distinguish different forms of
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knowledge and discuss the role these should play in the assessment process (cf. Hirsch
Hadorn et al., 2006; Schneidewind 2013, 2015). Other authors focus more on the opera-
tional level and are developing approaches by which they hope to bridge the need to
produce sound knowledge and the presence of strong normative positions (cf. Ravetz &
Funtowicz, 2015; Videira et al., 2010; Waas et al., 2014; and Chapters 6 (Schneider), 7
(Stelzer & Kopfmüller), 8 (Binder et al.), and 9 (Merino-Saum), in this volume).
With this chapter, we aim to contribute to these efforts by looking in more detail at how

values actually shape notions of sustainability, how they come into being, and their
implications on a knowledge-production process such as a sustainability assessment.
Indeed, as van der Hel (2018) noted, while the normative dimension of sustainability is
increasingly acknowledged by researchers in the field, a thorough investigation of how
different values shape knowledge production for sustainability is still missing. In Section
3.2, we draw on literature from economic philosophy and political ecology to explore how
values play into notions of sustainability. With this, we aim to better understand where this
normativity of sustainability is located and how it plays out, and the challenges this presents
for conducting sustainability assessments. In Section 3.3, we reflect on the implications of
the necessity to refer to sustainability values for knowledge-production processes such as
sustainability assessments and point to different positions regarding how science should
engage with values. We illustrate that these different positions are ultimately expressions of
different epistemic values. In Section 3.4, we look at how different values are interrelated
with social and material dynamics and how knowledge-production processes are embedded
in these interrelations. This allows us to identify further challenges that need to be
addressed when conducting a sustainability assessment. Lastly, in Section 3.5, we develop
suggestions for how the identified challenges could be addressed. With the discussion
which we launch in this chapter, we aim to facilitate a critical reflection on the implications
of different configurations of values on knowledge production for sustainability –

a reflection which we hope will play into the application of the different approaches for
conducting sustainability assessments that are presented in this volume.

3.2 The Value-Loadedness of Sustainability: An Analysis Based

on Approaches to Ethics and Ecology

In this section, we flesh out the often-made assertion that different conceptions of sustain-
ability are motivated by different values (cf. Kates et al., 2005) – that sustainability, per se,
is a fundamentally normative concept (Frame & Brown, 2008; Grunwald, 2004; Kemp &
Martens, 2007;Waas et al., 2014; Ziegler & Ott, 2011). We look at how different definitions
of sustainability can be traced back to different underlying values; to ways of seeing the
world and one’s position in it. For this, we look at what sustainability, as a concept, actually
seeks to define.
On the one hand, the concept of sustainability marks a commitment to satisfying the

“unmet needs of society” (Hirsch Hadorn et al., 2006, p. 120), to ensuring that “the needs of
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the present [are met] without compromising the ability of future generations to meet their own
needs” (World Commission on Environment and Development, 1987, p. 8), and to providing
“for the fundamental needs of humankind in an equitable way without doing violence to the
natural systems of life on earth” (Kemp & Martens, 2007, p. 5). On the other hand, as can
already be seen from these quotes, the concept of sustainability describes a vision for the
relationship between society and its environment (cf. Rametsteiner et al., 2011).
To illustrate how reflections both on human needs and on the relationship between

humankind and its environment tie the sustainability concept to underlying values, we
look at how human-made CO2 emissions are conceptualized in different sustainability
discourses. As Hayward (2007) notes, human-made CO2 emissions can be thought of (1) as
something that industries, people or countries have a right to, or (2) as something that
industries, people or countries should be held accountable for. Proponents of either position
tend to agree that the current level of human-made CO2 emissions risks fundamentally
altering the planetary climate balance, with consequences that are difficult to anticipate.
They disagree, however, on the conclusions that should be derived from this. In Section
3.2.1, we show how their disagreement can be traced back to different perspectives on
ethics, and in Section 3.2.2 how it reflects differences in how the relationship of society with
its environment is conceived. We also touch upon how this affects the domain of sustain-
ability assessments (Section 3.2.3).

3.2.1 CO2 Emissions as a Means to an End or as Morally Unjust:

Consequentialist and Deontological Ethics

Conceiving of human-made CO2 emissions as something that industries, people, or countries
have a right to boils down to seeing them as a means to the end of socioeconomic develop-
ment. Such a perspective can be traced back to a consequentialist and utilitarian approach to
ethics – meaning that an action is judged by the ends it makes it possible to achieve (cf.
O’Neill, 2008). In our example, this means that whether any amount of CO2 emissions is
deemed acceptable depends on what they make it possible to achieve in terms of socio-
economic development. Defining sustainability then corresponds to finding the optimal
balance between the potential suffering induced by the impact of human-madeCO2 emissions
on the planetary climate balance and the socioeconomic benefits they make possible. In this
approach to sustainability, well-being is understood as the experience of pleasure in the
absence of suffering. Consequently, the best course of action is the one that maximizes
pleasure andminimizes suffering over all sentient entities concerned by it (cf. O’Neill, 2008).
The Brundtland Report, which coined one of the most widely used conceptions of

sustainability, forms part of this tradition. Its call to manage the current human-made
environmental impact in such a way that future generations can still access the same socio-
economic benefits as their predecessors (cf. World Commission on Environment and
Development, 1987) represents a guideline for thinking about the negative consequences of
human-made environmental impacts alongside the positive outcomes they enable.
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In such an approach, a key task for any sustainability assessment is assessing the positive
and negative impacts of any course of action for all concerned parties. This is no trivial
exercise: well-being is generally thought of as a multidimensional concept, with a plethora
of elements playing into it. There is, however, no agreement on what these elements entail –
on what the conditions are that need to be met for human well-being to be ensured (Max-
Neef, 1991; O’Neill & Uebel, 2015; Rao & Min, 2017). A sustainability assessment based
on a consequentialist and utilitarian approach thus needs to answer the difficult question of
which elements play into human well-being and how they should be prioritized. Additional
complexity arises from the frequent trade-offs between these elements. It might well be that
contributions in one domain of well-being entail losses in another domain of well-being
(Max-Neef, 1991; O’Neill & Uebel, 2015).
If, on the other hand, human-made CO2 emissions are to be condemned irrespective of

the ends they make it possible to achieve, the difficulty is located elsewhere. If we assume
that this condemnation of human-made CO2 emissions derives from some underlying moral
principle – such as, for instance, to refrain from “doing violence to the natural systems of
life on earth” (Kemp &Martens, 2007, p. 5) – we are in a deontological approach to ethics.
From such a perspective, human well-being is more than the experience of pleasure in the
absence of pain. To experience well-being, people must also be able to live in accordance
with the fundamental moral principles which define their existence. From a deontological
perspective, life has a moral purpose, and to experience well-being, one must be able to
fulfill this moral purpose (cf. O’Neill, 2008). For instance, people with the moral belief that
natural life systems should not be harmed cannot experience well-being if they are obliged
to live in a way that forces them to go against this belief.
Consequently, if this moral purpose involves refraining from harming natural life

systems, no amount of human-made CO2 emissions would ever be justified, regardless
of the ends they make it possible to achieve. This greatly limits the potential for trade-
offs: violations of such a fundamental principle cannot simply be compensated for by
gains in some other domain. In a sustainability assessment, a core task, then, is to
determine whether any course of action violates such a moral principle. This, however,
presumes that there is agreement on the moral principles that are to be upheld. As
Okereke (2010) notes, this is not necessarily the case. Humankind cannot be looked at
as one society that shares a common value system – or, in other words, the same
fundamental moral principles.2 And given that fundamental moral principles are the
object of disagreement, finding an agreement on how to resolve contradictions
between them might not be trivial.
In fact, the very contrast between consequentialist and deontological ethics can be

understood as such a disagreement between different underlying moral principles. That
the ends justify the means – the basic underlying premise of consequentialism – stands
opposed to the premise that the means are to be judged irrespective of the ends they make
possible. Agreement between people arguing from either one of these perspectives might
thus be difficult to reach. A person who fundamentally disagrees with the premise that CO2
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emissions can be justified in some cases might well refuse to enter in negotiations on how to
balance their positive and negative impacts.

3.2.2 Nature as a Resource, Spiritual Entity, or Metabolism: Different Ecologies

After having illustrated how different conceptions of sustainability can be traced back to
fundamentally different ethical principles, in this subsection, we make the point that
different conceptions of sustainability are furthermore rooted in fundamentally different
conceptions of the relationship of society with its environment. To designate these per-
spectives, we use the terminology used by scholars from political ecology; other fields use
different names for the perspectives that we mention in this text.3

Approaches to sustainability that conceive of human-made environmental impacts as
a means to an end are often rooted in what can be called an anthropocentric worldview. In
this view, the planetary system is considered as a resource or input to a production process
geared toward the satisfaction of human needs (Imran et al., 2014; Leff, 2002). From an
anthropocentric perspective, the planetary system is valuable insofar as it can be exploited
by humans for their own purposes. Sustainability, in this view, boils down to managing
what are termed “natural resources” in such a way that their current use by humans does not
compromise the well-being of future generations of humans. Specifically, this means that
society needs to shift from a dependency on non-renewable to renewable natural resources
and to a mode of production and consumption that takes into account their capacity for
renewal (cf. Costanza & Daly 1992; Daily et al., 2000, 2009). In the case of CO2 emissions,
this would mean that the planetary capacity for absorbing CO2 is a resource at the disposal
of humankind, but that it is limited, and that consequently, in order to be sustainable,
societal CO2 emissions need to be within this capacity. The task of a sustainability assess-
ment, in this perspective, is to assess the degree to which any given course of action allows
us to ensure the resource needs of humankind in the long term.
Another perspective, which builds on an anthropocentric perspective, is the view that

sustainability can be achieved through the development of technology (cf. O’Neill &Uebel,
2015). In the case of CO2 emissions, this would involve developing technology that emits
less CO2 or developing technology that increases the global capacity for CO2 absorption.
Some people argue that through technological progress, society can become completely
independent of the limits set by ecosystem processes – meaning that there are no natural
limits to socioeconomic growth. Others take a precautionary approach, based on the
premise that it is uncertain whether such a decoupling of socioeconomic growth from
planetary limits can be achieved, especially within the needed time frame (cf. Costanza &
Daly, 1992; Martinez-Alier & Muradian, 2015).
This conception of technology as the means by which the planetary system can be

exploited for the satisfaction of human needs is rooted in a technocentric perspective.
From a technocentric perspective, a nature that follows mechanistic laws stands opposed to
intention-driven humans. Humans, gifted with reason, can understand natural processes by
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making use of the scientific method and design technologies to utilize them for the
satisfaction of their needs. Or, put another way, humans are gifted with the capacity to
engineer nature to fit their needs (cf. Brown, 1995; Capra, 1997; Imran et al., 2014;
Merchant, 1990). The recent focus on the development of carbon capture and sequestration
technology can be read in this sense. Rather than adjusting the mode of production to the
planetary limits for CO2 absorption, those planetary limits are extended to match societal
CO2 emissions. In such a perspective, the task of a sustainability assessment becomes to
assess to which degree a given technology is suitable for ensuring that societal resource
needs4 can be met in the long term.
Approaches to sustainability that condemn actions that harm natural life systems on

principle are rooted in what is called an ecocentric worldview. From an ecocentric perspec-
tive, humankind is just one of the many interconnected and interdependent parts of which the
planetary system consists. And all parts of that system have an intrinsic value. Humans, their
needs, and their creative potential are not considered any more important or valuable than
other parts of the planetary system (cf. Imran et al., 2014; Leff, 2002; Robinson, 2004).
Sustainability, in this view, involves humans gaining awareness of their interconnectedness
with the planetary system. “What is needed . . . is a new ethic; a new set of values; and a new
way of relating to the natural world” (Robinson, 2004, p. 376). There are, however, diver-
gences between different currents of ecocentric thought about what this means.
Some ecocentric perspectives start from the premise that it is not just humans, but all

parts of the planetary system that are sentient. In this view, the road to sustainability lies in
developing a deep respect for the integrity of this sentient nature and minimizing all human
interference in ecosystem processes, since it corresponds to a violation of this integrity
(Brown, 1995; Capra, 1997; Imran et al., 2014; Merchant, 1990; Robinson, 2004). Such
approaches build on the moral principle that nature’s integrity should be protected at all
costs. In this view, engineering solutions around planetary limits would constitute
a violation of nature’s integrity just as much as fundamentally changing the global climate
balance through human-made CO2 emissions that exceed the planetary capacity for CO2

absorption would. In such a view, the task of a sustainability assessment would be to
identify all instances in which humankind interferes with natural processes.5

Political ecology offers an ecocentric perspective that looks both at the relationship of
humankind with its environment and at humankind itself, i.e., at social organization (cf.
Bryant 2015). The planetary system is thought of as one metabolism, with human labor
being one of the many processes through which matter and energy are transformed (Foster,
2009; Marx, 1968; Saito, 2016). Human labor, in this sense, is not any different or more
valuable or problematical than the transformation processes induced by ecosystem pro-
cesses (Foster, 2009; Marx, 1968). However, from a political-ecological perspective, these
transformation processes need to be analyzed with regard to the power dynamics inherent to
them. Political ecology is built on the moral principle that forms of exploitation and
oppression are to be condemned and abolished (cf. Marx, 1983; Saito, 2016). From this
perspective, in a sustainable future, “that some individuals have a right of ownership over
the globe will seem just as absurd as the idea that one human can have a right of ownership
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over another human [translation from German by the authors]” (Marx, 1983, p. 784). The
social order and the relationship of society with its environment are thought of together, and
one cannot be in equilibrium without the other. The task of a sustainability assessment
would then be to assess to which degree the planetary metabolism is equilibrated and free of
oppressive and exploitative power relations.

3.2.3 One Planet, Many Worldviews

In the previous sections, we showed that our underlying values andworldviews radically change
not only the goals we want to pursue, but also how we conceive of the road toward them. This
has consequences for sustainability assessments: Being able to make reference to shared values
has been identified as a conditio sine qua non for agreeing on a frame of evaluation for an
argument (Okereke, 2010). Hence, if the parties involved in or concerned by a sustainability
assessment6 cannot refer to shared values, both the validity of the assessment process and its
results might be rejected by those parties whose values are not reflected in the process or are
violated by it (Frame & Brown, 2008; Grunwald, 2004; McCool & Stankey, 2004). For
instance, a sustainability assessment process that aims at finding an optimal trade-off between
different aspects will hardly be acknowledged as valid by people whose moral positions make
trade-offs between these respective aspects a priori impossible. Disagreements in sustainability
assessments can thus persist on different levels: on the one hand, within one set of values and
worldviews, and on the other hand, across different sets of values and worldviews. In Table 3.1,
we summarize the values and worldviews presented in this section, and highlight how, depend-
ing on the underlying values that shape understandings of sustainability, the kind of solutions
that are taken into consideration for addressing sustainability issues can change fundamentally.
The presentation of ideal-typical values and worldviews in Table 3.1 points to the kind of

disagreements that exist between different approaches to sustainability. For instance, agreement
between approaches that are rooted in an anthropocentric and consequentialist perspective and
approaches that are rooted in a deontological and political-ecological perspective might be hard
to reach. Whereas proponents of anthropocentric and consequentialist approaches to sustain-
ability have concluded that oneway of preventing the unsustainable use of planetary resources is
to integrate them into themarket economy by ascribing amonetary value to their contribution to
humanwell-being (cf. Costanza&Daly, 1992; Daily et al., 2000, 2009), proponents of political-
ecological approaches claim that the economization of nature further advances exploitative and
oppressive power relations, in that ecosystem processes are marketed as services owned by
some humans from whom other humans have to purchase them (cf. Leff, 2002). In this sense,
the economization of an increasing number of aspects of the planetary systemwould correspond
to the construction of a “universe in which the domination of nature has remained linked to the
domination of man” (Marcuse, 1968, p. 135) –which, in the political-ecological perspective, is
a fundamentally unsustainable course of development. What is identified as a promising path
toward sustainability based on one perspective thus fundamentally contradicts what is identified
as sustainable based on another perspective.
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It is, however, important to note that the different conceptions of the relationship of
society with its environment as we have portrayed them in this section and in Table 3.1
correspond to ideal types, and that positions on sustainability can incorporate elements of
different perspectives. For instance, the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) has recently suggested replacing the notion
of ecosystem services with the concept of “nature’s contribution to people” (Díaz et al.,
2018). This step has been motivated by the desire to demonetize the relationship of society
with its environment. The idea is also that, depending on the cultural context, these
contributions of nature to people can be perceived differently – that there is not
a universal value to a specific aspect of the ecosystem. Although the approach is still
people-centered and could thus be deemed an anthropocentric perspective, it explicitly
recognizes that both anthropocentric and ecocentric perspectives on the world exist and
aims to create reporting categories that account for both perspectives and all the positions
that lie in between (cf. Díaz et al., 2018).

3.3 How to Deal with Values in Knowledge Production: Different Epistemologies

Accepting that sustainability is a fundamentally normative concept raises important chal-
lenges for conducting sustainability assessments. To select relevant research topics and
questions, identify meaningful indicators and thresholds, and interpret the results, sustain-
ability assessments must refer to sustainability values. The intensity and controversy that
have characterized the historical debate on the appropriate relationship between science and
values illustrates that engagingwith values is no trivial task for researchers (e.g., Churchman,
1979; Davydova & Sharrock, 2003; Fleck, 2012; Putnam et al., 2002; Ravetz & Funtowicz,
2015; Ziegler & Ott, 2011). In this section, we explore three ideal-typical positions regarding
how science can and should relate to values and show how these positions relate to different
ontologies and epistemologies – that is, values regarding what good science is and should be.
The first position is the so-called fact-value split. It argues that researchers should

maintain a distance from normative issues (Winckelmann, 1968) and focus on the produc-
tion of neutral facts. In research, explicit normative statements should be avoided. In this
view, politics is the realm within which competing values are negotiated (Pielke & Roger,
2007), whereas science is thought to be free of values. This position is rooted in the ideas of
the sociologist Max Weber and represents one of the most dominant epistemological ideals
of modern science (Potthast, 2015). Today, this position is held by many natural and social
scientists who consider scientific knowledge production to be objective and value-free.
Disagreement between different proponents of this perspective persists, however, regarding
how science should deal with sustainability values. While some authors argue that sustain-
ability, as a field, is too normative for scientists to engage with, others refrain from
acknowledging the values inherent to notions of sustainability and treat sustainability as
if it were a purely factual concept. A middle position is taken by those who approach the
issue through “what if” clauses.
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This first position is underpinned by several ontological and epistemological assumptions:
facts and values are thought to be two ontologically different things, which can be separated.
Proponents of this position suggest a clear separation of the respective roles of science and
society/politics, as well as quality criteria for good scientific work. To justify the fact-value split,
its proponents often refer to Hume (2003), who concluded in the eighteenth century that the
normative or “what ought to be” cannot be derived directly from “what currently is.” What
ought to be is defined by personal and societal values, preferences, and worldviews. For
instance, whether society should strive for a sustainability vision based on consequentialist
or deontological ethics cannot be derived from an empirical or philosophical analysis of the
current earth system; it depends on people’s values. This claim is supported by most philoso-
phers. However, it is important to understand that the choice to exclude science from value
negotiations is in itself a normative claim (Ziegler & Ott, 2011): it draws on epistemological
values regarding what good science and the respective roles of science and society should be.
The second position considers facts and values as inseparable and highlights that science

cannot and should not be regarded as value-free. This position was brought up by scholars of
science studies and philosophy who demonstrated that scientific findings are not neutral facts
but reflect the cultures and value systems of their time (e.g., Berger & Luckmann, 2005; Fleck,
2012; Kuhn, 2012). They state that, in practice, the separation between facts and values is very
difficult to achieve and that alleged facts often contain a plethora of normative weightings
(Kaiser, 2015). This is particularly true in the field of sustainability, where many issues are
contested and different perspectives exist on what can be regarded as problematic or desirable
developments. In this context, even the selection of the research questions represents a strong
normative position, as it defines what comes into the focus of research.
Scholars who consider facts and values as inseparable on an ontological level generally

also criticize the epistemological ideal of science as a value-free endeavor, since they claim
that this does not reflect the reality of scientific practice. Moreover, they argue that a strict
separation of science from values bears the risk of science becoming irrelevant for societal
questions such as sustainability. Consequently, they suggest alternative approaches to
science or novel forms of collaboration between science and society. The suggested
approaches embrace post-normal science (Ravetz & Funtowicz, 2015), Mode2 knowledge
production (Nowotny et al., 2001), action research (Bradbury, 2015), and transdisciplinary
research (Hirsch Hadorn et al., 2006). What these approaches have in common is that they
eschew the separation between science and society and integrate societal actors in the
process of knowledge production. From this perspective, doing good science means
acknowledging the value dimensions involved in any form of knowledge production, and
dealing with it through extending the peer communities and applying rigorous self-
reflective approaches.
The third position takes a middle ground between the previous two: it follows the first

position in concluding that facts and values belong to two different realms and the second
position in acknowledging the impossibility of fully separating the two from each other.
A proponent of this position is the philosopher Potthast (2015) who stresses that although
facts and values are often merged (particularly in contested situations), analytically they
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nevertheless belong to two different realms and should be distinguished. He argues neither
for pretending that facts and values should be clearly separated, nor for believing that they
are always blurred, which would make all knowledge arbitrary. Rather, he stresses that the
presence of moral issues within facts should be acknowledged and unraveled retrospec-
tively in order to make them communicable and open for deliberation. Many proponents of
the approaches to knowledge production introduced with the second position might also
subscribe to this third one.
These three ideal-typical positions illustrate that the decision on how to deal with

sustainability values in sustainability assessments depends to a large degree on the episte-
mological values – i.e., values that define what is understood by good science – that are held
by individual scientists or which prevail in a given discipline. While such epistemological
values are generally acknowledged by scientists on a theoretical level, in scientific practice
they are often overlooked.

3.4 The Embeddedness of Ways of Knowing and Thinking about

the World in Social and Material Orders

In this section, we show that different (epistemological) values and worldviews are
historically constructed. They are tied to the socioeconomic, sociotechnological, and socio-
ecological order and one’s position in it. We flesh out the point made by Jasanoff:
“[S]ociotechnical formations loop back to change the very terms in which we human beings
think about ourselves and our positions in the world . . . the ways in which we know and
represent the world (both nature and society) are inseparable from the ways in which we
choose to live in it” (2004, p. 2).
We begin this section with a short historical illustration of this claim, by showing how the

anthropocentric worldview and the notion of an objective scientific method have histori-
cally emerged in conjunction with industrialization. We show that industrialization marks
not only the beginning of a new socioeconomic and sociotechnological order, but that it also
changed the ways in which humankind conceives of the planetary system and its own
position in it. We then identify two challenges which result from this co-constructedness of
socioeconomic, sociotechnological, and socioecological orders and worldviews and values:
The first concerns the tendency of this configuration to facilitate the reproduction of
hegemonic values and worldviews, and the second concerns the difficulties that arise
from the impossibility of disentangling worldviews and values from the socioeconomic,
sociotechnological, and socioecological order.

3.4.1 On the Historical Co-constructedness of Values and Worldviews

and Social and Material Orders

Merchant (1990) highlights the historical coincidence of socioeconomic, sociotechnologi-
cal, and socioecological arrangements with worldviews and values which are coherent with
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them. She shows how with the technological developments that marked the beginning of
industrialization emerged the idea of a mechanistic nature which can be controlled through
human ingenuity. Such a vision of the world was much more coherent with how humans
experienced the world than the previously prevailing idea of nature as a powerful and
uncontrollable force to which humans are subjugated and have to adjust to (Merchant, 1990,
2006).7 Scientific thought is part of this continuously emerging coherence of how people
experience the socioeconomic, sociotechnological, and socioecological order and the
worldviews and values they uphold. The idea of an objective scientific method implies
a worldview based on the idea of a mechanistic nature which can be understood and
controlled by ingenious, reasonable, and creative humans (Merchant, 1990).8

Correspondingly, in the present day, ecocentric perspectives can be identified as character-
istic of non-industrialized societies (Leff, 2002; Merchant, 1990).
To further illustrate how the socioeconomic, sociotechnological, and socioecological

order shapes values and worldviews, we again use the example of human-made CO2

emissions. As we have shown in Section 3.2.1, human-made CO2 emissions can be thought
of either as a means that to some degree can be justified by the ends it makes it possible to
achieve, or as something that is to be judged per se, irrespective of the ends it makes it
possible to achieve. Hayward (2007) notes, however, that in a carbon-dependent society,
human-made CO2 emissions are, in fact, a necessary means to an end. They are the
condition for a number of sociotechnological and socioeconomic activities which are
crucial for society. Hence, to reject human-made CO2 emissions without jeopardizing
society as a whole, a different socioeconomic, socioecological, and sociotechnological
order – one that is not carbon dependent – is a conditio sine qua non. This illustrates that
questions of which moral position can be pursued, which values can be upheld, depend on
the socioeconomic, sociotechnological, and socioecological order of society. And at the
same time, values, worldviews, and ways of knowing shape this order. By producing
categories such as “ecosystem services,” knowledge production for sustainability frames
howwe understand the world and interact with it (Healy et al., 2015; van der Hel, 2018). By
shaping how humankind acts on its environment, values, worldviews, and forms of knowl-
edge production contribute to creating a socioeconomic, sociotechnological, and socio-
ecological order with which they are coherent. In short, the socioeconomic,
sociotechnological, and socioecological order and worldviews, values, and ways of know-
ing about the world mutually constitute and reproduce each other (Fletcher et al., 2015;
Jasanoff, 2004).

3.4.2 All Values Are Equal, but Some Values Are More Equal

than Others: Hegemony

This mutual reproduction of socioeconomic, sociotechnological, and socioecological
orders and worldviews and values facilitates the emergence of hegemonic values and
worldviews. This can be illustrated by the example of recent trends in sustainability
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research and debates. There we can see how approaches to sustainability that originate from
specific worldviews and values contribute to reproducing a socioeconomic, sociotechno-
logical, and socioecological order that is coherent with these values.
Scholars from political ecology and ecological economics have noted an increasing

emphasis in sustainability discourses on ecological modernization; a concept that is rooted
in anthropocentric and technocentric values (cf. Blythe et al., 2018; Fletcher et al., 2015;
Healy et al., 2015; Salleh, 2015; van der Hel, 2018). An approach to sustainability that is
based on the concept of ecological modernization is based on the premise that the solution
to the impending ecological crisis lies in the internalization of nature into the market
economy. This has given rise to a conception of nature as a service provider. This trend is
notably evident in the emergence of the concept of “ecosystem services.” Examples of the
commodification of these services include carbon trading schemes and mitigation banking,
both concepts that have inspired major international initiatives (Blythe et al., 2018; Fletcher
et al., 2015; Salleh, 2015).9 And such an approach to sustainability reproduces
a socioeconomic, sociotechnological, and socioecological order that is coherent with its
underlying worldview and values. Ecosystem services – just like other goods, services, and
labor – are commodified in monetary terms and traded on the market (cf. Fletcher et al.,
2015; O’Neill & Uebel 2015). The purpose of scientific research and technological devel-
opment increasingly becomes to “objectify, ‘design and control’ living human and external
nature as a resource base for entrepreneurs” (Salleh, 2015, p. 436). Nature is subjugated to
the needs of humankind (Salleh, 2015). Consequently, “there is less space for ‘nature’ to
function as its own actant: it is needed for its ‘services’” (Fletcher et al., 2015, pp.
365–366). And the growing prevalence of such approaches in science, policy, and civil
society increasingly excludes other ways of seeing the world: people or groups whose
values, worldviews, and ways of knowing are incoherent with the ones that derive from
ecological modernization either are not heard – because they defy the commonly agreed-
upon logic and as such might appear irrational or illogical – or exclude themselves from
discussion spaces in which they do not feel represented. And this, in turn, leads to a further
narrowing of the way in which sustainability is thought of – in science, policy, and civil
society (cf. Díaz et al., 2018; Healy et al., 2015; Shove, 2010). For instance, a dominant
approach that conceives of human interactions – with other humans and with the non-
human environment – entirely in terms of market mechanisms, forecloses approaches that
go beyond this logic and which would entail a reflection on how we as a community
conceive of our existence and of how we live in interaction with our environment (cf.
Fletcher et al., 2015; O’Neill & Uebel, 2015). Thinking of nature as a resource base at the
disposal of humankind means that nature is treated as a foreign object. This forecloses the
idea of an integrated planetary system of which humankind is one part (cf. Latour, 1997).
This example illustrates how powerful the mechanisms of mutual reproduction of world-

views and values and the socioeconomic, sociotechnological, and socioecological order can
be. It also shows how the increasing hegemony of a given set of worldviews and values
excludes perspectives that differ from it (Healy et al., 2015).
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The argumentation that led the IPBES to abandon the notion of ecosystem services and to
replace it with that of nature’s contribution to people recognizes the power of the mechan-
isms by which hegemony is created and can be read as an attempt to break with them. The
IPBES states that the framework that comes with thinking of the world in terms of
ecosystem services and market relations has complicated and delayed the analysis and
valuation of important aspects of the ecosystem – aspects which could not easily be phrased
in these terms. Thinking the world in terms of ecosystem services resulted in
a socioeconomic, sociotechnological, and socioecological order from which people
whose experience of the world is not reflected in the values that underlie this concept
were excluded. These people’s increasing opposition to notions such as ecosystem services
has led the IPBES to promote the adoption of a more inclusive concept – the notion of
nature’s contribution to people (cf. Díaz et al., 2018).

3.4.3 The Challenge of Achieving Change

An increasing number of actors from different academic disciplines, civil society, and
politics agree that the current way in which society interacts with the world is unsustainable
and that fundamental change is needed to avoid an impending ecological crisis (cf. EEA,
2015; Fischer-Kowalski, 1998; Haberl et al., 2011; IPCC, 2018; Latour 1991; Merchant,
2006; OECD, 2012; Robinson 2004; Rockström et al., 2009; Spaargaren 2011; WWF,
2016). But as we illustrated in Sections 3.4.1 and 3.4.2, the mutual co-constitution of
worldviews, values, and ways of knowing with the socioeconomic, socioecological, and
sociotechnological order, and the tendency for hegemony, pose challenges for achieving
change. The embeddedness of worldviews and values in socioeconomic, sociotechnologi-
cal, and socioecological orders and the mutual reproduction of these means that it is difficult
to induce changes in one of them without, at the same time, challenging others. Indeed, if
we act on worldviews and values that are coherent with the socioeconomic, sociotechno-
logical, and socioecological order in which they are embedded, we might end up reprodu-
cing this order.
And there are voices that claim that this is what can currently be observed in the domain

of sustainability. Authors from political ecology and also some from science and technol-
ogy studies claim that the impending ecological crisis is partly the result of the very policies
that aim to prevent it – that the increasing hegemony of anthropocentric and neoliberal
values in the domain of sustainability gives rise to policies that further aggravate the
problems which they aim to solve (cf. Blythe et al., 2018; Brown, 1995; Büscher 2012;
Fletcher et al., 2015; Foster, 2009; Healy et al., 2015; Latour, 1997; Leff, 2002; Merchant,
1990; Robinson, 2004; Salleh, 2015); and that these policies stem from the “paradoxical
idea that capitalist markets are the answer to their own ecological contradictions” (Büscher,
2012, p. 30). They base this claim notably on the point that current sustainability policies
reproduce an unsustainable mode of production and consumption.
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Currently, most goods in the market society are positional, meaning that it is not the
absolute amount one possesses of them that matters for well-being, but rather how much of
them one possesses as compared to other people. This results in a pattern of ever-increasing
consumption which violates the limits set by the finite planetary system, resulting in
ecological problems (O’Neill, 2008). And shifting toward finding well-being in non-
positional goods while remaining in the current socioeconomic order would be difficult,
if not impossible: the capitalist socioeconomic order depends on a productivist logic to
maintain itself. It depends on a sustained accumulation of capital for the sake of increasing
private profits. Consumerism is a fundamental condition to this productivist logic (cf.
Fletcher et al., 2015; Kallis, 2011; O’Neill, 2008; Salleh, 2015; Tanuro, 2012).
Instead of challenging this logic, current sustainability policies tend to embrace this very

same logic: the conclusions of an increasing number of policy documents and research
proposals “have to do with encouraging certain styles of purchasing (in which ‘green’ is the
brand of choice)” (Shove, 2010, p. 1277). Such approaches to sustainability follow
a consumerist logic and are in line with the prevailing socioeconomic order (Shove,
2010). Sustainability policies based on this logic thus reflect and reproduce the very
problems they aim to solve, and highlight the pertinence of the claim that the solutions to
current sustainability issues cannot come from the same structures that have caused them
(cf. Farrell, 2011; Funtowicz & Ravetz, 1990; Robinson, 2004). The question of how we
can achieve change in a context in which our fundamental worldviews and values are
shaped by our experience of the socioeconomic, sociotechnological, and socioecological
order and at the same time shape how we interact with the world and thus tend to reproduce
this very order is, indeed, not a trivial one.

3.5 Lessons for Sustainability Assessments

In this chapter, we first looked at what makes a sustainability assessment a fundamentally
normative exercise. In Section 3.2, we illustrated that different notions of sustainability can
be traced back to fundamentally different understandings of ethics and the relationship of
humankind with its environment – to different beliefs on how actions should be evaluated
and on how we conceive of and value the planetary system. Sustainability – the reference
that should guide a sustainability assessment – is thus normative. In Section 3.3, we further
showed that not only the reference but also the method of a sustainability assessment is
normative – that there are different perspectives on what a good scientific method is that can
be traced back to different epistemological values. Second, in Section 3.4, we looked at how
different values regarding ethics, the relationship of humankind with its environment, and
epistemology are shaped by the socioeconomic, sociotechnological, and socioecological
order and at how they simultaneously reproduce this order by shaping how people interact
with the world.
From these reflections, we have identified several challenges involved in conducting

a sustainability assessment. First, it has been noted that a sustainability assessment might be

How Values Play into Sustainability Assessments 79

Franziska Meinherz, Laboratory for Human-Environmental Relations in Urban Systems 
(HERUS), Ecole Polytechnique Federale de Lausanne (EPFL), Lausanne, Switzerland

Chapter 11. Manuscript V

198



Cambridge University Press
978-1-108-47179-4 — Sustainability Assessment of Urban Systems
Edited by Claudia R. Binder , Romano Wyss , Emanuele Massaro 
More Information

www.cambridge.org© Cambridge University Press

rejected by people whose values are not reflected in or are violated by the process or its
underlying conception of sustainability. At the same time, given the fundamental differ-
ences that can exist between different values, it is difficult to include and respect them
all. Second, the fact that values and the socioeconomic, sociotechnological, and socio-
ecological order mutually constitute each other facilitates the emergence of hegemonic
values and worldviews. This affects the values and worldviews that are considered in
a sustainability assessment, since values that stand in conflict with the hegemonic ones
might not be considered legitimate. Third, this mutual reproduction of values and the
socioeconomic, sociotechnological, and socioecological order means that knowledge-
production processes and policy interventions that are coherent with the prevailing order
risk reproducing it. This presents a challenge for sustainability assessments that aim to
inform a transition to a different and more sustainable order. In this section, we present
some possible options for addressing these challenges.
First, we suggest that the normativity of sustainability assessments should be recognized

and that the values that shape the assessment process should be clarified. This requires that
both the values that shape the underlying conception of sustainability, as well as the
epistemological values that shape the assessment process, need to be rendered explicit. It
needs to be clarified how these values shape the different aspects of the sustainability
assessment – the research questions and problem definitions, the applied methods, and the
interpretation of the results. It is then possible to identify which values and understandings
are reproduced in and by the assessment, and consequently also which values and under-
standings are not considered in the process.We insist that such a process of reflecting on and
spelling out the values that guide a sustainability assessment must always take place,
regardless of the scope and method of the sustainability assessment, including when the
sustainability assessment follows a standardized and seemingly uncontested procedure and
when the underlying definition of sustainability is widely accepted. Indeed, that a procedure
or definition is uncontested does not mean that it is not normative – it is only a sign that the
values that shape this procedure or definition are largely uncontested and have developed
a certain hegemony.
Spelling out and reflecting on the values that guide the assessment makes it possible to

situate it – to identify which sociocultural understandings or societal discourses it is
embedded in, and consequently, how it relates to specific configurations of the socio-
economic, sociotechnological, and socioecological order. Acknowledging and reflecting
on the situatedness of the sustainability assessment makes it possible to get a grasp of its
underlying assumptions, and hence of the limitations of the assessment. Any sustainability
assessment is based on a very specific idea regarding ethics, the relationship of humankind
with its environment, and good science, and excludes other conceptions thereof.
Second, we suggest that acknowledging that any sustainability assessment is normative

and includes some values at the expense of others is also primordial when it comes to
reflecting on the process by which any specific sustainability assessment should be con-
ducted. In some cases, it can be important that the assessment finds support with specific
people or groups. In these cases, it is essential that the people or parties whose support for
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the assessment is needed can acknowledge the legitimacy or validity of its underlying
values. The sustainability assessment process thus needs to be designed in such a way that
this can be achieved. This requires an understanding of these people’s or parties’ values, as
well as a process which brings their different values into dialogue and which facilitates
finding a consensus between them. This involves not only an openness to other conceptions
of sustainability, but also to forms of expertise or knowledge that are not typically
considered in scientific knowledge production.
If this is achieved by means of a participatory and deliberative process, it is essential that

the deliberation respects the principles of ideal speech laid out by Habermas (1981) –
meaning that speech is not strategic or shaped by unequal power relations, and that,
consequently, deliberation can take place based on the pertinence of the voiced arguments.
Only then is it possible for the different parties involved to reasonably assume that the
positions that are being voiced and the narratives of experiences of the socioeconomic,
sociotechnological, and socioecological order are genuine – that what is being said is being
said to enable a dialogue among equals, rather than to advance one party’s interests. The
principles of ideal speech are, however, particularly difficult to uphold where power
imbalances between different narratives are very strong. Salleh (2015), for instance,
noted that in the face of the hegemony of anthropocentric, technocentric, and neoliberal
values, these values tend to also frame deliberative exchanges and that this is all the more
likely if deliberative processes are formalized under the guidance of institutions that act as
cornerstones of the established socioeconomic order (cf. Salleh 2015). Such considerations
need to be taken into account when reflecting on how a sustainability assessment process
should be designed.10

Third, we suggest that the acknowledgment of and reflection on the normativity of
sustainability assessments are coupled with a reflection on the implications of the assess-
ment on the socioeconomic, sociotechnological, and socioecological order. This implies
two things. First, in the case of a specific assessment, the aftermath of the assessment
process must be monitored – information must be gathered on how the produced knowledge
is translated into specific ways of interacting with the socioeconomic, sociotechnological,
and socioecological order, and on whether the observed developments go in the direction of
the goals set during the assessment process. We understand this suggestion as a necessary
consequence of the complexity of the issues that sustainability assessments should help
clarify. Given the complexity of sustainability issues, we suggest following Frame and
Brown (2008) in conceiving of the interaction between knowledge production for sustain-
ability, the design and implementation of political actions, and reflections on values as
a complex experimental process with a high learning potential. Second, more research must
be conducted on how knowledge production for sustainability is embedded in specific
socioeconomic, sociotechnological, and socioecological orders and on how such knowl-
edge production acts as a tool to reinforce or counteract existing dynamics. This means that
the values that play into both conceptions of sustainability and of the scientific method, and
their embeddedness in the socioeconomic, socioecological, and sociotechnological order
must become an object of research.
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This chapter provided some first indications on how values shape sustainability assess-
ments and on how values are intertwined with the socioeconomic, sociotechnological, and
socioecological order. We hope that if more research is conducted on how these processes
play out in specific cases, we will be better equipped to study sustainability issues by
“characterising and analysing the emergent qualities and characteristics of different types of
sociotechnical configurations” (Shove, 2010, p. 1278). In this way, not only does our
analysis of sustainability issues become more complete, but our responses to them can
take into account their complexity more holistically. We express the hope that this would
allow us to work toward “radical innovations . . . which redefine the rules of the game;
which render previously important forms of competence redundant; and which reconfigure
interpretations of value and significance” (Shove, 2010, p. 1278) – that is, working toward
the radical change which is so desperately needed in order to not jeopardize the planetary
balance.

Notes

1. Normativity designates the “value loadedness of human reality” (Rutgers, 2012, p. 11). It makes
reference to the subjectivity of the human experience of the world. Values connote something
positively or negatively (Kates et al., 2005; Rutgers, 2012). They are essential in the coordination
of our actions and provide orientation as to what we should think, do, or say. They provide
direction and guide us in the question of who or what we ought to be (Kates et al., 2005;
Korsgaard, 1996; Reynaud & Richeb´e, 2009; Rutgers, 2012). Put another way, values refer to
how we see the world and our position in it, and guide how we interact with it.

2. Different strands of literature use different words to refer to concepts that we consider
synonymous in the context of the discussion in this chapter. A moral principle, like values, shapes
how we see the world and our position in it, and guides how we interact with it.

3. The distinction of different approaches to the relationship of humankind with its environment is
made in various fields; scholars from different fields, however, use, different terminologies to
denominate them. In political ecology, the term “anthropocentrism” is used to refer to
a worldview that revolves around the needs of humans, and the term “ecocentrism” is used to
refer to a worldview based on an integrated planetary system of which humans are one part (cf.
Imran et al., 2014). Coming from economic philosophy, O’Neill and Uebel (2015) distinguish
two bodies of literature, one which they call “science-based” and which studies the material and
ecological conditions for human well-being, and one which they call “science-sceptical,” and
which looks at the ecological crisis as being an intrinsic part of the dominant socioeconomic,
sociotechnological, and socioecological order. Capra (1997), coming from physics, distinguishes
between “shallow ecology,”which sees “humans as above or outside of nature, as the source of all
value, and ascribes only instrumental, or ‘use,’ value to nature” (Capra, 1997, p. 7), and “deep
ecology,” which describes the world “as a network of phenomena that are fundamentally
interconnected and interdependent [and] recognizes the intrinsic value of all living beings.”
(Capra, 1997, p. 7). Merchant (1990), a historian of science, uses the terms “mechanistic” and
“organic” to distinguish between a perspective in which nature becomes a kind of “inert, lifeless
matter, [that is] passively obeying mechanical laws” (Brown, 1995, p. 191), and one in which
nature is seen as an interconnected whole, of which humans are but one part (Merchant, 1990;
Brown, 1995).

4. In this context, we understand the planetary capacity for CO2 absorption as a resource on which
humankind depends.

5. Such ecocentric approaches have been criticized on the grounds that they contain an internal
contradiction. While they call for nature to be respected as a sentient entity on equal terms with
humans, they in fact dehumanize nature completely. It is indeed to humans that the power is given
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to define what nature’s integrity means, and it is to humans that the responsibility is given to
respect it. Humans are thus to speak on nature’s behalf and are to take a paternalistic attitude
toward it. The internal contradiction inherent to this perspective also emerges from the premise
that humans should not interfere in natural processes – this draws a clear boundary between
humans and nature and thus goes against the idea that humankind is one part of an integrated
system (Brown, 1995; Latour, 1991).

6. For a more extensive discussion of different conceptions of what a “party concerned by
a sustainability assessment” is, and of what motivates the involvement of different parties in
a sustainability assessment, refer to Chapter 4 (Fritz & Meinherz).

7. Merchant (1990) notes that although, according to Christian dogma, humans were to be the
masters of the Creation, this did not correspond to the lived experience of pre-industrial
Europeans.

8. As Kaiser (2015) notes, this trend toward an objective scientificmethod can further be understood
as the result of the perceived necessity to de-ideologize knowledge and to clearly distinguish it
from value-laden and absolutist ideologies.

9. Carbon trading schemes translate into trading rights to the planetary capacity to absorb CO2 as
a market good. The term “mitigation banking” describes the ambition to compensate for damage
done to habitats that fulfill a certain function by creating functionally equivalent habitats
elsewhere.

10. For a more extensive discussion of the different forms of power – including discursive power –
that can occur in a sustainability assessment and their implications on the assessment process,
refer to Chapter 4 (Fritz & Meinherz).
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Vom Öffnen und Verschließen von Alternativen:
Implikationen der gesellschaftlichen Einbettung
nachhaltigkeitsrelevanter Wertvorstellungen

Einleitung

Die Technikentwicklung ist eng mit Nachhaltigkeit verknüpft und kann
Ursprung wie auch Lösung von Nachhaltigkeitsproblemen sein. Angesichts
dieses ambivalenten Verhältnisses zwischen Technik und Nachhaltigkeit
stellt sich die Frage, wie die Technikentwicklung im Sinne der nachhaltigen
Entwicklung zu gestalten ist (Grunwald, 2012). Somit prägt die Idee der
Nachhaltigkeit den normativen Bezugsrahmen der Technikfolgenabschät-
zung (TA) (Dobroć et al. 2018; Kollek 2019; Nierling/Torgersen 2019).

Die Idee der Nachhaltigkeit ist untrennbar mit Wertvorstellungen
bezüglich einer wünschenswerten Gesellschaft und der Form ihrer Einbet-
tung in das planetare Ökosystem verbunden. Der Nachhaltigkeitsbegriff
wird dementsprechend je nach den ihm zugrundeliegenden Wertvorstellun-
gen anders ausgelegt (Frame/Brown 2008). Und unterschiedliche Auslegun-
gen sehen verschiedene Rollen für die Technik vor. Wenn zum Beispiel die
langfristige Erfüllung menschlicher Grundbedürfnisse im Zentrum steht
(vgl. WCED 1987), ist es Aufgabe der Technik, Methoden für die langfristige
Nutzung natürlicher Ressourcen bereitzustellen. In diesem Sinne ist es ver-
tretbar, natürliche Ressourcen zu erschöpfen, solange gewährleistet wird,
dass sie durch technische Substitute ersetzt werden können. Ein solcher
Ansatz zur Nachhaltigkeit und zur Rolle der Technik ist jedoch inkompati-
bel mit Auffassungen des Nachhaltigkeitsbegriffs, welche das Ökosystem
unabhängig seiner Nutzbarkeit für die Erfüllung menschlicher Grundbe-
dürfnisse wertschätzen (vgl. Kemp/Martens 2007). Wird ein nachhaltiger
Umgang mit dem Ökosystem mit einer minimalen menschlichen Einfluss-
nahme gleichgesetzt (vgl. Imran et al. 2014), ist fast jeglicher technische
Fortschritt abzulehnen, da dieser als Werkzeug aufgefasst wird, um die
Umwelt für den Menschen nutzbar und ihm gefügig zu machen. Wird
Nachhaltigkeit als Zustand verstanden, in welchem das planetare System—
inklusive der Gesellschaft—im Gleichgewicht ist (vgl. Salleh 2015), so darf
weder die Leistungskraft der Menschen noch diejenige nichtmenschlicher

1
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Entitäten ausgebeutet werden. Dies stellt wiederum andere Anforderungen
an die Technikentwicklung und -einbettung1.

Somit sagen Visionen für die Technikentwicklung „etwas über die Art
und Weise aus, wie nachhaltige Entwicklung gedacht wird, welche Proble-
me gesehen werden und welche Prioritäten gesetzt werden“ (Grunwald
2012, S. 218). Grunwald (2012) illustriert dies am Beispiel der Landwirt-
schaft. Konflikte zwischen hochtechnisierten und effizienzmaximierenden
und extensiven und ökologischen landwirtschaftlichen Methoden vermit-
teln einerseits unterschiedliche Visionen für die Technikentwicklung. Ande-
rerseits zeigen sie Divergenzen bezüglich der „Vorstellungen vom zukünfti-
gen Verhältnis zwischen Mensch, Technik und Natur“ (Grunwald 2012,
S. 219) auf. Somit werden durch solche gesellschaftlichen Auseinanderset-
zungen mit der Zukunft „die Rahmenbedingungen und Möglichkeitsräume
der TA erheblich strukturiert“ (Dobroć et al. 2018, S. 29).

Die Einsicht, dass die TA von normativen Prämissen geprägt ist, hat sich
mittlerweile weitgehend durchgesetzt. Die Frage ist nicht mehr ob, sondern
wie sich die TA mit Werten befassen soll (Nierling/Torgersen 2019). Eine
vertiefte Auseinandersetzung mit Werten an sich, und somit mit dem nor-
mativen Bezugsrahmen der TA, fehlt jedoch weitgehend (Böschen/Dewald
2018; Lucivero et al. 2019; Torgersen 2018). Insbesondere die Frage, wie
nachhaltigkeitsrelevante Wertvorstellungen in Gesellschaftsstrukturen und
Machtverhältnisse eingebettet sind, ist bislang kaum beleuchtet (Horcea-
Milcu et al. 2019; Jasanoff 2015; Lövbrand et al. 2015; van der Hel 2018).
Dieser Frage gehen wir in diesem Beitrag nach. Aufgrund der Vielfalt nach-
haltigkeitspolitischer Ansätze ist es uns nicht möglich, das Thema im Rah-
men dieses Beitrags umfassend zu behandeln. Vielmehr bearbeiten wir das
Thema anhand einer auf groben Tendenzen basierten Analyse.

Interpretationen, Umsetzung und Ergebnisse der
Nachhaltigkeitspolitik

Umweltanliegen gewannen in den späten Sechzigerjahren an Gewicht. Die
„Limits to growth“-Studie (Meadows et al. 1972) und das Buch „Silent
Spring“ (Carson 1962) wiesen mit grosser Dringlichkeit auf die Kehrseite
des ausgedehnten Wirtschaftswachstums der Nachkriegszeit hin. 1972 fand
die erste internationale Umweltkonferenz statt, welche in der Gründung
einer unabhängigen Kommission resultierte, die ihre Ergebnisse 1987 im

2

1 Genauere Ausführungen dieser Erläuterungen finden sich in Meinherz et al. (im Druck).
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sogenannten Brundtland-Bericht veröffentlichte. Dieser brachte eine der
meistzitierten Definitionen der nachhaltigen Entwicklung hervor und
machte deutlich, dass Umweltfragen nicht losgelöst von sozioökonomischen
Fragen betrachtet werden können (WCED 1987). Der Beginn vieler nationa-
ler und internationaler nachhaltigkeitspolitischer Programme fällt in die
Folgezeit der Veröffentlichung dieses Berichts (Kates et al. 2005).

Unterschiedliche Positionen aber mehrheitlich einheitliche Praxis

Es besteht eine grosse Vielfalt an teils widersprüchlichen Auffassungen, wel-
chen Prinzipien Nachhaltigkeitspolitik folgen und wie diese umgesetzt wer-
den sollen. Einige dieser Divergenzen können auf unterschiedliche Auslegun-
gen des Gerechtigkeitsbegriffs zurückgeführt werden. So argumentieren man-
che AkteurInnengruppen, dass Nachhaltigkeitspolitik Prinzipien der ausglei-
chenden Gerechtigkeit und der Verteilungsgerechtigkeit folgen soll. Dement-
sprechend sollen sich Bemühungen zur Reduktion umweltschädlicher Aktivi-
täten primär auf jene Teile der Gesellschaft konzentrieren, deren Aktivitäten
historisch betrachtet hauptsächlich zu den gegenwärtigen Umweltproblemen
geführt haben. Damit soll dem Umstand Rechnung getragen werden, dass ten-
denziell diejenigen Bevölkerungsschichten, welche historisch betrachtet wenig
zu Umweltproblemen beigetragen haben, aufgrund ihrer prekären Lebensbe-
dingungen diesen stärker ausgesetzt sind, und sichergestellt werden, dass nach-
haltigkeitspolitische Massnahmen der notwendigen Verbesserung ihrer
Lebensbedingungen Rechnung tragen (Okereke 2010; Salleh 2015). Andere
AkteurInnengruppen vertreten die Position, dass es ungerecht sei, sich in der
Berechnung von Emissionsreduktionsquoten auf Aktivitäten in der Vergangen-
heit zu beziehen, da damals deren Folgewirkungen noch nicht bekannt gewe-
sen seien. Sie plädieren dafür, dass sich Nachhaltigkeitspolitik an der Gegen-
wart orientieren solle (Okereke 2010).

Auch bezüglich der für die Umsetzung nachhaltigkeitspolitischer Ziele
geeigneten Instrumente bestehen divergierende Auffassungen. So kann grob
zwischen markt- und technikfokussierten und markt- und technikkritischen
oder -skeptischen Ansätzen unterschieden werden, wobei sich diese oft über-
schneiden und selten in der einen oder anderen Reinform auftreten. In
einem marktbasierten Ansatz wird davon ausgegangen, dass eine Eingliede-
rung der Umweltproblematik in die Dynamik des freien Marktes eine opti-
male Ressourcenverteilung und -nutzung und grösstmögliche Effizienz
garantiert. Die so entstehenden Preismechanismen würden zu einer Transiti-
on weg von einer erdöl- und kohlebasierten und hin zu einer grünen Wirt-
schaft führen (Salleh 2015). Oftmals überschneidet sich ein solcher Ansatz
mit technikfokussierten Ansätzen. Diese gehen davon aus, dass technische

2.1
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Lösungen für die Erschliessung erneuerbarer Ressourcen und das Ersetzen
begrenzter Rohstoffe existieren oder entwickelt werden können (O’Neill/
Uebel 2015). Solchen Ansätzen liegen oft Auffassungen des Nachhaltigkeits-
begriffs zugrunde, welche die Erfüllung menschlicher Grundbedürfnisse ins
Zentrum stellen und dementsprechend auf anthropozentrischen Wertvor-
stellungen beruhen (Meinherz et al. im Druck). Technikskeptische Ansätze
hinterfragen die Annahme, dass Technikentwicklung ein rohstoff- und ener-
gieunabhängiges Wirtschaftswachstums ermöglichen kann, und verfechten
eine Abkehr von wirtschaftswachstumsbasierten Ansätzen (Kallis 2011; Mar-
tinez-Alier/Muradian 2015). Obschon sich solche Ansätze nicht zwingend
an Interpretationen des Nachhaltigkeitsbegriffs orientieren, welche das Öko-
system unabhängig von seiner Nutzbarkeit für die Erfüllung menschlicher
Grundbedürfnisse wertschätzen, verfechten sie aus Gründen der Vorsicht
ebenfalls eine Bewahrung und Wertschätzung des Ökosystems und über-
schneiden sich somit mit Ansätzen, die in ökozentrischen Wertvorstellun-
gen gründen (Meinherz et al. im Druck). Marktkritische Ansätze bemän-
geln, dass die Vermarktung der Umwelt bestehende Ungleichheiten ver-
schärft, indem sich gewisse AkteurInnen zuvor als Allgemeingut geltende
Elemente der Umwelt aneignen und diese gewinnbringend an andere
AkteurInnen verkaufen (Leff 2002; Salleh 2015) und merken an, dass eine
profit- und somit wachstumsorientierte Nachhaltigkeitspolitik lediglich zu
einer Problemverlagerung auf andere Rohstoffe oder Umweltprozesse führt
(Healy et al. 2015; Kallis 2011). Damit stützen sich solche Ansätze auf Wert-
vorstellungen, welche sowohl die Ausbeutung menschlicher Arbeit wie
auch des Ökosystems ablehnen (Meinherz et al. im Druck).

Trotz dieser Vielfalt an Auffassungen lässt sich in den nationalen und
internationalen nachhaltigkeitspolitischen Ansätzen, welche auf die Veröf-
fentlichung des Brundtland-Berichts folgten, eine Verengung auf Ansätze
feststellen, welche eine klare Grenze zwischen Gesellschaft und Umwelt zie-
hen und Letztere primär als Mittel zum Zweck der Befriedigung menschli-
cher Grundbedürfnisse sehen (Lövbrand et al. 2015). Diese Ansätze folgen
oft einer marktfokussierten Logik, in welcher Umweltprobleme als Markt-
versagen aufgefasst werden. Dabei wird davon ausgegangen, dass nur wert-
geschätzt wird, was einen Preis hat. Um Umweltprobleme zu lösen, müssen
daher entsprechende Märkte geschaffen werden (vgl. Costanza/Daly 1992).
Zusätzlich zu natürlichen Ressourcen wird nun auch ihr Erhalt und jener
der Umwelt zu einem auf dem Markt gehandelten Produkt. Dies resultiert
in einer Ausweitung des Privateigentums auf bislang als Allgemeingüter
wahrgenommene Elemente des Ökosystems. Beispiele hierfür sind der Han-
del mit Emissionszertifikaten oder Flächenkompensationen über Ökokon-
ten (Blythe et al. 2018; Salleh 2015). Dementsprechend werden Nachhaltig-
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keitsthemen zunehmend positiv konnotiert: In ihnen liegt ein Innovations-
potential; sie stellen Marktlücken und Investitionsmöglichkeiten dar. Damit
einhergehend werden Unternehmen und KonsumentInnen zu den Haupt-
akteurInnen der nachhaltigen Entwicklung. Die Rolle politischer und öko-
nomischer Institutionen rückt in den Hintergrund. Es stehen weniger
gesamtgesellschaftliche Zusammenhänge als vielmehr die Handlungspara-
digmen individueller AkteurInnen im Zentrum. Die nachhaltige Entwick-
lung wird nicht als politisches, sondern als individuelles Problem wahrge-
nommen (McCarthy 2012; Shove 2010). Und für die Bewältigung von Nach-
haltigkeitsproblemen wird hauptsächlich auf technische Innovation gesetzt,
während gesellschaftsorientierte Lösungsansätze, welche die sozialen und
ethischen Grundsätze des Handelns hinterfragen, kaum in Erwägung gezo-
gen werden (Dobroć et al. 2018). Solche normativen Vorentscheide prägen
auch die TA (Dobroć et al. 2018; Kollek 2019). In diesem Sinne beschränkt
sich dann die Rolle der TA auf die Förderung der Entwicklung von Technik
für eine bessere Gesellschaft (vgl. Schot/Rip 1996). Dadurch „kann [es] pas-
sieren, dass TA ungewollt zu einem Technologie-Hype beiträgt.“ (Kastenho-
fer et al. 2019, S. 37).

Eine Nachhaltigkeitspolitik die ihre Ziele verfehlt

Diese nachhaltigkeitspolitischen Ansätze scheinen jedoch nicht nur ihre
umweltpolitischen, sondern auch die sich in vielen Nachhaltigkeitszielen
niederschlagenden sozioökonomischen Ziele zu verfehlen. Obschon in eini-
gen Bereichen die relativen Emissionswerte oder der relative Material- und
Energieverbrauch gesenkt werden konnten, nehmen der Gesamtmaterial-
und -energieverbrauch und die Gesamtemissionen weiter zu. Auch der
Rückgang der Biodiversität und der Verlust fruchtbarer Böden schreiten fort
(Healy et al. 2015; WWF 2016). Insbesondere im Energiebereich werden
ausgeprägte Rebound-Effekte beobachtet, da in vielen Bereichen Effizienz-
gewinne durch eine Zunahme des Verbrauchs überkompensiert werden
(Antal/van den Bergh 2014). Zudem hat die technikfokussierte Nachhaltig-
keitspolitik zur Verschärfung der sozialen Ungleichheiten beigetragen. Sie
kommt primär jenen Bevölkerungsschichten zugute, deren Lebensstil tech-
niklastig ist. Dies betrifft nur eine kleine globale Elite. Und selbst in vermö-
gensstarken Ländern ist einem signifikanten Teil der Bevölkerung der
Zugang zu grünen Technologien aus finanziellen Gründen verwehrt.
Zudem reiht sich die Herstellung solcher Technologien in das bestehende
Muster ein, dass sich Rohstoffförderung und Produktionsstätten in den glo-
balen Süden verlagern, und somit auch die damit verbundenen Emissionen

2.2
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und Umweltprobleme, während die Gewinne dieser Produktion im globa-
len Norden angesiedelten Unternehmen zukommen (Salleh 2015).

Obschon vermehrt Berichte und wissenschaftliche Arbeiten veröffent-
licht werden, die auf dieses Versagen und die Notwendigkeit eines raschen
politischen Wandels hin zu radikal anderen Strategien hinweisen (Abson et
al. 2016; EEA 2015; IPCC 2018; OECD 2012; Rockström et al. 2009; WWF
2016), und Forschung in Bereichen wie der politischen Ökologie, der
Umweltsoziologie oder der ökologischen Ökonomie Einsichten in die Ursa-
chen des Versagens markt- und technikfokussierter Ansätze generiert (Kallis
2011; Martínez-Alier/Muradian 2015; Shove 2010), überwiegen diese weiter-
hin (Dobroć et al. 2018; McCarthy 2012; Shove 2010).

Das Verschließen von Alternativen: Institutionalisierung und Hegemonie

Die Siebzigerjahre waren eine Zeit, in welcher nicht nur Nachhaltigkeitsthe-
men an Dringlichkeit und Einfluss gewannen, sondern die auch tiefgreifen-
de wirtschaftliche Veränderungen mit sich brachte. Das in vielen Ländern
stabile und ausgeprägte Wirtschaftswachstum der Nachkriegsjahre brach ein
und verschiedenste Länder sahen sich mit Finanzkrisen konfrontiert. In der
Folgezeit wurde die in den Nachkriegsjahren vorherrschende sozialdemo-
kratische Wirtschaftspolitik, welche sich durch eine starke antizyklische
staatliche Beteiligung an der Wirtschaft und kontrollierte internationale
Währungsmärkte auszeichnete, in vielen Ländern durch liberale Wirt-
schaftsprogramme ersetzt. Damit sollten neue Absatzmärkte und Investiti-
onsmöglichkeiten geschaffen und der Wirtschaft aus der Stagflation gehol-
fen werden. Dies förderte unter anderem die Entstehung monopol- und oli-
gopolistischer transnationaler Unternehmen, deren wirtschaftliche Grösse
teils jene der Staaten, in denen ihre Produktionstätigkeit angesiedelt war,
übertraf (Harvey 2007; McCarthy 2012). In diesem Kontext überrascht es
wenig, dass sich nachhaltigkeitspolitische Ansätze durchsetzten, welche der
stagnierenden Wirtschaft neue Märkte und Investitionsmöglichkeiten
erschlossen (Blythe et al. 2018; Salleh 2015).

Die Entwicklung hin zu marktliberalen Ansätzen in diversen Bereichen
des öffentlichen und privaten Sektors und die Ausweitung des Letzteren auf
Kosten des Ersteren führten dazu, dass die marktliberale Logik immer mehr
Teil politischer, juristischer und gesellschaftlicher Institutionen wurde.
Indem zwischenmenschliche Interaktionen und Mensch-Umwelt-Verhältnis-
se zunehmend in Marktmechanismen integriert wurden, wurden entspre-
chende Institutionen, Gesetzesrahmen und Gesellschaftsnormen geschaffen.
Wertvorstellungen, welche den Menschen und seine Bedürfnisse ins Zen-
trum stellen, und welche davon ausgehen, dass es dem rationalen Menschen

2.3

190  Meinherz et al.

© Nomos Verlagsgesellschaft
213



möglich ist, sich die Umwelt durch Wissenschaft und Technik zu eigen zu
machen, erhielten so eine institutionelle Form und wurden von dieser
reproduziert. Dies erschwerte es, politische Ansätze zu verfolgen, die mit
dieser Logik brachen (McCarthy 2012; O’Neill/Uebel 2015; Salleh 2015).

Bourdieu (2012, S. 187) beschreibt diesen Prozess der Institutionalisierung
als eine „fermeture des possibles“—als ein „Verschließen von Möglichkeiten“.
Ein ursprünglich willkürlicher Ansatz wird zu einer allgemein anerkannten
Realität, einer unhinterfragten Tatsache (Bourdieu 2012). Anschauungen oder
Ansätze, welche mit der vorherrschenden Logik im Widerspruch stehen, wer-
den entweder nicht gehört, weniger stark gewichtet oder nicht zum Ausdruck
gebracht, weil sie unlogisch oder irrational erscheinen. Dadurch wird eine Ver-
engung auf eine Denkweise und die ihr entsprechenden politischen Ansätze
begünstigt (Healy et al. 2015; Meinherz et al. im Druck; Shove 2010). Umwelt-
probleme als Marktversagen zu definieren und für ihre Lösung auf wirtschafts-
liberale und technikfokussierte Ansätze zu setzen wird durch die Normalisie-
rung dieser Wertvorstellungen von einer Möglichkeit unter vielen zu einer
absoluten Realität und nicht mehr hinterfragt. Die Frage nach alternativen
Gesellschaftsmodellen wird marginalisiert (Dobroć et al. 2019; Jasanoff 2015;
Latour 1997; O’Neill/Uebel 2015; Salleh 2015).

Dieser Prozess des Verschließens kann als Ursache des Beharrens auf
marktliberalen und technikfokussierten Ansätzen in der Nachhaltigkeitspo-
litik verstanden werden. Es setzen sich nachhaltigkeitspolitische Ansätze
durch, die sich auf Wertvorstellungen beziehen, welche mit aktuellen
Gesellschaftsstrukturen und Institutionen kohärent sind. Gleichzeitig wer-
den so die Wertvorstellungen, welche diesen Institutionen und Gesell-
schaftsstrukturen zugrunde liegen, weiter institutionalisiert und normali-
siert. Dementsprechend wird in der Nachhaltigkeitspolitik weitgehend auf
Ansätze gesetzt, welche die Lösung von Nachhaltigkeitsproblemen in den-
selben Institutionen und Gesellschaftsstrukturen suchen, welche zu den
Problemen geführt haben, denen sie begegnen will (Lövbrand et al. 2015).
Forschende aus verschiedenen Bereichen betonen jedoch zunehmend, dass
die Lösungen von Nachhaltigkeitsproblemen nicht von denselben Institu-
tionen und Gesellschaftsstrukturen kommen können, welche sie verursacht
haben (Abson et al. 2016, Funtowicz/Ravetz 1990, Lövbrand 2015).

Vom Öffnen und Verschließen von Alternativen  191

© Nomos Verlagsgesellschaft

Chapter 12. Manuscript VI

214



Das Öffnen von Alternativen: Schlussfolgerungen für die
nachhaltigkeitsorientierte Technikfolgenabschätzung

Diese Einsichten sind von Relevanz für die nachhaltigkeitsorientierte TA. Es
ist einerseits Aufgabe der TA, die gesellschaftlichen Wirkungen soziotechni-
scher Zukunftsvisionen zu erforschen. Andererseits soll sie auch aufzeigen,
inwiefern diese Visionen Ausdruck bestimmter Gesellschaftsstrukturen sind,
bestehende Machtverhältnisse reproduzieren und das Ergebnis diskursiver
Schliessungsprozesse sind (Dobroć et al. 2019; Grunwald 2012; Lösch et al.
2016; Lucivero et al. 2019). Die TA soll normative Prämissen offenlegen und
argumentativ begründen, um so ihre Neutralität und Glaubwürdigkeit zu
gewährleisten (Kollek 2019; Nierling/Torgersen 2019). Um dies zu errei-
chen, wird vermehrt auf partizipative Ansätze gesetzt. Durch den Einbezug
von AkteurInnengruppen mit unterschiedlichen Interessen soll die unbe-
wusste Selektion von Prioritäten und Wertvorstellungen vermieden werden.
Des Weiteren trägt die TA durch diesen Fokus auf Partizipation einem von
demokratischen Werten geprägten prozeduralen Ideal Rechnung (Kollek
2019; Lucivero et al. 2019; Nierling/Torgersen 2019).

Es wurde jedoch festgestellt, dass in partizipativen Aushandlungsprozes-
sen gewisse Wertvorstellungen mitunter vernachlässigt werden. Und grund-
sätzliche Fragen bezüglich der moralischen Ausrichtung und der Definition
eines guten Lebens werden kaum gestellt (Dobroć et al. 2018; Lucivero et al.
2019; Sclove 2010). Als Ursache hierfür wurde die Tendenz partizipativer TA
identifiziert, den Machtdynamiken zwischen Diskursen und AkteurInnen-
gruppen und somit dem soziopolitischen Kontext, in dem AkteurInnen-
gruppen miteinander interagieren, zu wenig Aufmerksamkeit zu schenken.
Dadurch wird der Einfluss von Wertvorstellungen, die dem dominanten
gesellschaftlichen Selbstverständnis entstammen und sich auf allgemein
akzeptierte soziale Normen beziehen, ausgeblendet (Lucivero et al. 2019;
Torgersen 2018). So beziehen sich zum Beispiel Nachhaltigkeitsanalysen oft
auf relativ rasch formalisierte Indikatorensysteme und übernehmen die
darin implizit verankerten Wertvorstellungen, ohne dass die ihnen vorherge-
henden diskursiven Schliessungsprozesse untersucht werden (Böschen et al.
2019). Weiterhin wurde festgestellt, dass die TA dazu tendiert, die Wertvor-
stellungen markt- und technikfokussierter nachhaltigkeitspolitischer Ansät-
ze unhinterfragt zu übernehmen (Dobroć et al. 2019; Hack 2004).

Diese Beobachtungen weisen auf das Risiko hin, dass die nachhaltig-
keitsorientierte TA in den in diesem Beitrag beschriebenen Prozess der Insti-
tutionalisierung spezifischer Wertvorstellungen und des Verschließens von
Alternativen eingebunden ist. Wir schliessen uns deshalb der Forderung an,
dass sich die TA vermehrt auf ihren Anspruch besinnen sollte, diskursive
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Schliessungsprozesse kritisch zu hinterfragen (vgl. Dobroć et al. 2019). Um
dies zu erreichen, schlagen wir vor, dass die nachhaltigkeitsorientierte TA i)
hegemoniale Wertvorstellungen in Technikzukünften explizit macht, ii)
Machtdynamiken aufzeigt und iii) untersucht, inwiefern die Gesellschafts-
strukturen, welche durch spezifische Technikzukünfte reproduziert werden,
Nachhaltigkeitsprobleme verschärfen oder lösen.
1. Hegemoniale Wertvorstellungen explizit machen: Dieser Schritt ist notwen-

dig, damit hegemoniale Wertvorstellungen und Ansätze überhaupt erst
zum Diskussionsgegenstand werden können (Dobroć et al. 2018; Bour-
dieu 1972). Folgt man der Theorie zu diskursiven Praktiken, können
hegemoniale Diskurse und Ansätze dann durchbrochen werden, wenn
alternative Diskurse die etablierte Wahrheit infrage stellen, oder wenn
sie in Widerspruch mit der gelebten Realität stehen und somit ein
Erklärungsnotstand besteht (Bourdieu 1972; Fairclough 1992; Jørgen-
sen/Phillips, 2002). Es hat sich jedoch gezeigt, dass das Gegenüberstellen
kontrastierender Diskurse nicht unbedingt ausreicht, um Hegemonien
aufzubrechen (Lucivero et al. 2019). Dass auch Widersprüche mit der
gelebten Realität nicht zwingend genügen, wird aus dem Fortbestehen
der vorherrschenden nachhaltigkeitspolitischen Ansätze trotz ihres Ver-
sagens deutlich. Unseres Erachtens sollte die nachhaltigkeitsorientierte
TA daher aufzeigen, in welche Gesellschaftsstrukturen, die den verschie-
denen Technikzukünften zugrundeliegenden Wertvorstellungen einge-
bettet sind. Eine solche Genese und gesellschaftshistorische Kontextuali-
sierung der Wertvorstellungen, die Studien in der nachhaltigkeitsorien-
tierten TA zugrunde liegen, erlaubt es, deren historische Konstruktion
offenzulegen und sie so zum Diskussionsgegenstand werden zu lassen
(Torgersen 2018).

2. Machtdynamiken aufzeigen und beachten: In Nachhaltigkeitsanalysen und
in der TA wird zunehmend versucht, durch partizipative Formate eine
Pluralität von Wertvorstellungen und Ansätzen zu berücksichtigen. Sol-
che Formate können jedoch die Machtstrukturen, in welche sie einge-
bettet sind, reproduzieren. Dies ist dann umso wahrscheinlicher, wenn
die Rahmenbedingungen des Dialogs von Institutionen geschaffen wer-
den, die Teil der etablierten Gesellschaftsordnung sind (Fritz/Meinherz
im Druck; Lucivero et al. 2019; Salleh 2015). Es muss also besser verstan-
den werden, welche Machtdynamiken die normativen Verhandlungen
prägen, aus welchen nachhaltigkeitsorientierte Technikvisionen entste-
hen—welche Wertvorstellungen Eingang finden und welche ausge-
schlossen werden. Auf dieser Grundlage können Strategien entwickelt
werden, um Machtdynamiken zu bestärken, welche dem Aufbrechen
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unnachhaltiger hegemonialer Ansätze oder Praktiken förderlich sind,
und Strukturen zu schwächen, welche diese reproduzieren. In Fritz/
Meinherz (eingereicht) präsentieren wir einen Ansatz, mit dem dies sys-
tematisch und projektbezogen untersucht werden kann.

3. Nachhaltigkeitsrelevante gesellschaftliche Auswirkungen von Technikzukünf-
ten untersuchen: Dies ist per se die Aufgabe der nachhaltigkeitsorientier-
ten TA (Grunwald 2012; Lösch et al. 2016). Dieses Unterfangen wird
durch die Komplexität und Vielschichtigkeit der Wechselwirkung zwi-
schen gesellschaftlichen und ökologischen Prozessen, nachhaltigkeits-
orientierter Wissensproduktion und der Ausarbeitung und Umsetzung
politischer Aktionspläne erschwert. In Bezug auf Nachhaltigkeitsbewer-
tungen schlagen Frame/Brown (2008) vor, Nachhaltigkeitspolitik und
das Erstellen von Nachhaltigkeitsindikatoren als ein komplexes Experi-
ment mit hohem Lernpotential zu verstehen. Ein solcher Ansatz scheint
uns auch für die nachhaltigkeitsorientierte TA geeignet.

Wir hoffen, dass eine nachhaltigkeitsorientierte TA so der Einbettung der
Nachhaltigkeitspolitik in Gesellschaftsstrukturen und den daraus resultie-
renden Herausforderungen Rechnung tragen und die Schaffung jener radi-
kalen Innovationen fördern kann „which redefine the rules of the game;
which render previously important forms of competence redundant; and
which reconfigure interpretations of value and significance“ (Shove 2010,
S. 1278).
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review

Overview of literature on the drivers of urban energy consumption. The reference numbers refer to Manuscript II (Chapter 8).
Source: Supplementary material published along with Manuscript II (Bettignies et al., 2019).

Ref.
Nr. Author, date City-

scale

Infra-
city-
scale

Other
scales

Sectoral
(par-
tially)

Drivers (non-
exhaustive)

Energies (non-
exhaustive)

Method of
investigation or
approach

Main findings (citation or summary of
conclusion)

8

Creutzig,
Baiocchi,
Bierkandt,
Pichler & Seto,
2015

x x

Transport costs,
geographic fac-
tors, urban
form

Urban direct
energy use &
urban transport
energy use

Regression and
regression (mul-
tivariate)

Higher gasoline prices combined with
compact urban form can result in sav-
ings in both residential and transport
energy use.

9 Štreimikienė,
2014 x x

Economic and
technological
factors

Residential en-
ergy consump-
tion

Regression anal-
ysis

Residential energy use per capita in
Lithuania is significantly lower than in
old EU member states because of the
lower income per capita and lower liv-
ing standards.

10 Zachariadis &
Taibi, 2015 x x

Exogenous
macroeconomic
and price vari-
ables, using
income and
price elastici-
ties

Residential /
households and
the tertiary
sector end use
energy

Econometric
forecasting
models

Forecasts for the Republic of Cyprus up
to the year 2040 are presented, 4 scenar-
ios considered: Rigorous implementa-
tion of energy efficiency measures is re-
alistic & strong energy savings required
in line with EU decarbonisation targets.

11 Warren-Rhodes
& Koenig, 2001 x x Population

Fuels (solid, liq-
uids), electric-
ity, natural gas

Quantitative
comparative
analysis of
consumption
between 1971
and 1997

Evidences of change in energy vectors
(from liquid, and solid to electricity and
natural gas), as well as doubling of TJ/-
cap yr between 1999 and 1971.

12 Newcombe,
1975 x x Population

Fuels (solid, liq-
uids), electric-
ity, natural gas

Quantitative
comparative
analysis of
consumption
between 1971
and 1997

Shares of energy consumption are pre-
sented : 31% of its total energy con-
sumption are for industrial purposes,
22% is commercial energy use, 29% is
transport.
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Nr. Author, date City-

scale

Infra-
city-
scale

Other
scales

Sectoral
(par-
tially)

Drivers (non-
exhaustive)

Energies (non-
exhaustive)

Method of
investigation or
approach

Main findings (citation or summary of
conclusion)

13

Kennedy, Stew-
art, Facchini,
Cersosimo,
Mele, Chen,
Uda, Kansal,
Chiu, Kim,
Dubeux, Lebre
La Rovere,
Cunha, Pincetl,
Keirstead, Bar-
les, Pusaka,
Gunawan,
Adegbile,
Nazariha,
Hoque, Mar-
cotullio, Gon-
zalez Otha-
ran, Genena,
Ibrahim, Fa-
rooqui, Cer-
vantes & Sahin,
2015

x x x

Population,
GDP, Domestic
land area, Com-
mercial/ind.
Floor space,
Building foot
print area, land
area, HDD,
urbanized area
per person, 10-
y pop growth
rate, Total
gross floor

Electricity
consumption,
Heating and
industrial fuel
use, Ground
transporta-
tion fuels,
Electricity
consumption,
Commercial
/ industrial
electricity use,
total electricity
use, residential
electricity use

Uni- and mul-
tivariate regres-
sion, compara-
tive analysis be-
tween 2001 and
2011

For the 27 megacities: the resource
flows are largely consistent with scaling
laws established in the emerging science
of cities; Correlations are established for
electricity consumption, heating and in-
dustrial fuel use, ground transportation
energy use, [. . . ] in terms of heating-
degree-days, urban form, economic ac-
tivity, and population growth.; The cor-
relation between per capita electricity
use and urbanized area per capita is
shown to be a consequence of gross
building floor area per capita, which
is found to increase for lower-density
cities.

14

Facchini,
Kennedy,
Stewart, &
Mele, 2017

x Urbanized pop-
ulation density

Total energy
use

Power-law
regression

Power law decay of per capita total en-
ergy versus urbanized population den-
sity for the 27 analysed megacities is
found.

15
Athanassiadis
& Bouillard,
2013

x x

Density, in-
come, density
of office space,
number of
buildings

Electricity, nat-
ural gas end use Correlation

Infra-city data shows more complex re-
lations from what is usually offered by
urban metabolism studies which con-
sider generally cities as homogeneous
wholes.
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(par-
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Drivers (non-
exhaustive)

Energies (non-
exhaustive)

Method of
investigation or
approach

Main findings (citation or summary of
conclusion)

16

Athanassiadis,
Bouillard,
Vercalsteren,
Crawford &
Khan, 2016

x x

Natural gas,
Electricity,
Pretroleum
products, and
others

Comparative
analysis of
a territorial-
based and a
consumption-
based approach
to estimate
both direct
and embodied
resource use
and pollution
flows (directe
accounting, and
WIOD EEM-
RIO tables)

The results show that the indirect
primary energy use, GHG emissions
and material use estimated by the
consumption-based approach is more
than three times higher than local mea-
sures indicate.

17 Lenzen, Dey &
Foran, 2004 x x

Income, house-
hold size, age,
and degree of
urbanity

Total energy,
domestic en-
ergy

Input–output
analysis and
detailed house-
hold expen-
diture data.
Multivariate
regression and
structural path
analysis (SPA)

Consumption based calculation offers
an understanding of global environ-
nemental impact of local actions, not ac-
cessible otherwise. To correcly act local,
globals effects of local actions needs to
be understood.

18

Wiedenhofer,
Lenzen, &
Steinberger,
2013

x x x

Urban form,
climatic and
socio-economic
factors

Total direct and
indirect energy
use of house-
holds

Input–output
analysis cou-
pled with spa-
tially resolved
household ex-
penditure data.
Correlation
and regression
analysis

Urban households require less direct en-
ergy, but their total consumption is
higher. Significant rebound effects can
be expected when direct energy use is
decreased.
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Drivers (non-
exhaustive)

Energies (non-
exhaustive)

Method of
investigation or
approach

Main findings (citation or summary of
conclusion)

19
Duvigneaud
& Denayer-De
Smet, 1977

x

Electricity,
Coal, Petrolum,
Gas, Natural
Gas

Data gathering

One of the first
papers attempt-
ing a complete
overview of the
in and out flows
of a city (Brus-
sels).

20 Wang & Li,
2016 x

Population,
GDP, individ-
ual income

Energy use in-
tensity

Annual time-
series data
analysis, IPAT,
LMDI

During the period 1970-2012, factor of
evolution in energy consumption can be
divided in 4 period. During the period
1970-79, rise of individual income is the
main contributor in China, whereas, in
India, the population is main contribu-
tor. During 1980-89, in China the tech-
nological effect is a factor of energy use
offset, the affluent, population and tech-
nological effect contribute to the rise in
energy use. During 1990-99, in China
the affluent factor is main contributor of
increase in energy use, while in India it
is the technological effect. Finally, dur-
ing 2000-09, the affluent effect if promi-
nent in the increase of energy use in
China, while in India it is the techno-
logical effect.
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exhaustive)

Method of
investigation or
approach

Main findings (citation or summary of
conclusion)

21

Howard, Par-
shall, Thomp-
son, Hammer,
Dickinson &
Modi, 2012

x x x

Building stock,
building floo
area, number
of building,
building types
(commercial,
residential,
office, retail,
garage, stor-
age, factory,
and education,
health, ware-
house), number
of dwelling for
residential

Electricity,
Natural Gas,
Steam, Fuel
oil energy en-
duse intensity
(kwh/m 2 floor
area) by sector
(residential,
educational,
office)

Muliple linear
regression

Urban feature related to building stock
allow to make statistically significant
prediction of the different energy vec-
tors.

22

Shammin,
Herendeen,
Hanson &
Wilson, 2010

x x

Total expendi-
ture, number of
vehicules, fam-
ily size, build-
ing types, popu-
lation size

Total energy
requirements of
households

Uni- and mul-
tivariate regres-
sion analysis

Direct energy intensity diminishes with
increasing expenditure while the rela-
tionship between indirect energy and
expenditure is almost perfectly linear.
Sprawl is only 17–19% more energy in-
tensive than compact living. Some of
the advantages of reduced direct energy
use by people living in high density ur-
ban centres are offset by their consump-
tion of other nonenergy products.

228



Ref.
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Drivers (non-
exhaustive)

Energies (non-
exhaustive)

Method of
investigation or
approach

Main findings (citation or summary of
conclusion)

23
Baynes, Lenzen,
Steinberger &
Bai, 2011

x x x Household
expenditure

Residential
(heating fuels,
electricity),
transportation

Regional pro-
duction ac-
counting and
household ac-
counting (IO
tables)

Differences in method, scope and detail
actually makes these two approaches ex-
tremely complementary and useful for
overlapping policy applications: IO re-
sults have more relevance to managing
consumption behaviour and consumer
responsibility and the regional energy
assessment relates to economic struc-
ture, the management of the metropoli-
tan economy and potential transitions
in urban production.
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B Module 1a. Interview sample,
questionnaires and interview
guide
This Chapter presents the sample and materials used for the empirical exploration
conducted in Module 1a. The anonymised transcripts have been published on the
data repository of FORS, together with the interview materials reproduced here. The
material and dataset can be accessed here: https://forsbase.unil.ch/project/
study-public-overview/15898/0/ (Meinherz, 2019).

Interview sample

Manuscripts III and IV are each based on a different but overlapping selection of the
overall sample presented in Table B.1. These different samples are motivated by the
different research foci of the respective manuscripts: In Manuscript III, we focussed
on modal shifts and accounted for the greatest possible variation in modal shifts. In
Manuscript IV, we focussed on meanings of commuting and accounted for variation in the
means of transportation currently in use. The samples used in the respective manuscripts
can be consulted in the manuscripts (Chapters 9 and 10, respectively).
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Appendix B. Module 1a. Interview sample and materials

Table B.1 – Description of the interview sample (N = 26)

ID Gender Age Commuting
distance [km]

Children at
home [N]

Main means of
transportation

Basel

BAS01 m 60–70 11–15 2 Bicycle
BAS02 m 50–60 11–15 1 Bicycle
BAS03 f 50–60 6–10 0 Bicycle & public

transport
BAS04 f 50–60 11–15 2 Bicycle
BAS05 m 50–60 ≤5 0 Public transport
BAS06 f 50–60 6–10 0 Bicycle
BAS07 f 40–50 ≥16 2 Car
BAS08 f 40–50 6–10 3 Car
BAS09 m 40–50 ≥16 2 Car
BAS10 f 40–50 6–10 2 Car
BAS11 m 40–50 ≥16 2 Public transport

Lausanne

LAU01 f 50–60 ≤5 0 Public transport
& walking

LAU02 f 30–40 ≤5 0 Car
LAU03 f 40–50 ≤5 1 Walking &

electric bicycle
LAU04 m 60–70 6–10 0 Electric bicycle
LAU05 m 30–40 ≤5 2 Public transport

Geneva

GEN01 m 50–60 11–15 0 Bicycle
GEN02 f 50–60 6–10 0 Public transport
GEN03 m 50–60 11–15 0 Public transport
GEN04 f 30–40 ≤5 0 Bicycle
GEN05 f 40–50 ≤5 2 Bicycle
GEN06 m 30–40 6–10 1 Bicycle
GEN07 f 40–50 11–15 ≥3 Car
GEN08 f 40–50 variable 2 Car
GEN09 f 50–60 11–15 0 Electric bicycle
GEN10 m 50–60 11–15 0 Electric bicycle
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Interview materials

Questionnaire sent to interviewees in company GEN1

This questionnaire was given to the contact person in company GEN1.1 The contact
person then sent the questionnaire to employees whom she had previously identified as
being interested in participating in the study. The original questionnaire was a Google
Forms.

Entretien sur la mobilité pendulaire—Questionnaire pour la préparation de
l’entretien

Merci de votre volonté de participer à l’étude sur la mobilité pendulaire menée par le
groupe de recherche HERUS basé à l’EPFL. Dans le cadre de cette étude, des entretiens
individuels sont menés pour apprendre davantage sur les habitudes de mobilité au
quotidien. Ce questionnaire a pour but d’identifier des partenaires d’entretien. Nous vous
prions de répondre à ce questionnaire, afin que nous puissions évaluer si vous correspondez
aux critères d’échantillonnage pour les entretiens individuels. Il serait souhaitable que
vous répondiez avant le 12 mai.

Nous vous contacterons ensuite pour vous informer si vous correspondez aux critères.
Si c’est le cas, nous vous inviterons à participer à un entretien individuel d’une heure
environ.

La participation à ce questionnaire n’implique aucune obligation future concernant la
participation à l’entretien.

Nous vous informons que ce questionnaire, ayant pour but de préparer les entretiens
individuels, n’est pas anonyme. Cependant, les données recoltées seront anonymisées par
la suite.

1. Nom, Prénom

2. Adresse email

3. Possédez-vous. . .

� un vélo

� un vélo éléctrique

� une moto

� une voiture (moteur de combustion)
1To ensure the anonymity of the interview participants, company names have been codified as GEN1,

GEN2 for the companies in Geneva, BAS1 for the company in Basel, and LAU1 for the company in
Lausanne.
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� une voiture éléctrique
� un abonnement général CFF
� un abonnement demi tarif CFF
� un abonnement TPG

4. A quelle distance de votre lieu de travail habitez-vous (en kilomètres)?

5. Quel est votre temps de trajet domicile—travail (en minutes)?

6. Quel moyen de transport utilisez-vous principalement pour vous rendre au travail?

� à pied
� à vélo
� à vélo éléctrique
� à moto
� en voiture (moteur de combustion)
� en voiture éléctrique
� en co-voiturage (avec votre voiture ou celle d’un·e collègue)
� en transports publics
� autre:

7. Depuis quand utilisez-vous principalement le moyen de transport indiqué ci-dessus
pour vous rendre au travail?

8. Depuis quand travaillez-vous chez GEN1?

9. Est-ce que vous avez déménagé depuis que vous travaillez chez GEN1?

� Oui
� Non

10. Est-ce que vous avez la possibilité de faire du télétravail?

� Oui
� Non

11. Est-ce que vous avez des enfants agés entre 0 et 15 ans qui habitent avec vous
pendant la semaine?

� Non
� Oui, un
� Oui, deux
� Oui, trois ou plus

Merci beaucoup de votre participation!
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Questionnaire sent to interviewees in company GEN2

In company GEN2, the contact person provided me with the contacts of employees who
declared being interested in participating in the study in response to an email sent to all
employees. It was I who sent them the questionnaire. The original questionnaire was a
Google Forms.

Entretien sur la mobilité pendulaire—Questionnaire pour la préparation de
l’entretien

Merci de votre disponibilité de participer à l’étude sur la mobilité pendulaire menée
par le groupe de recherche HERUS basé à l’EPFL. Ce questionnaire a pour objectif de
préparer les entretiens. Vous êtes prié-e-s d’y répondre avant le 12 mai.

Ce questionnaire n’est pas anonyme, car il a pour but de préparer les entretiens. Cepen-
dant, les données recoltées dans ce questionnaire seront anonymisées après l’entretien.

1. Nom, Prénom

2. Adresse email

3. Possédez-vous. . .

� un vélo
� un vélo éléctrique
� une moto
� une voiture (moteur de combustion)
� une voiture éléctrique
� un abonnement général CFF
� un abonnement demi tarif CFF
� un abonnement TPG

4. A quelle distance de votre lieu de travail habitez-vous (en kilomètres)?

5. Quel est votre temps de trajet domicile—travail (en minutes)?

6. Quel moyen de transport utilisez-vous principalement pour vous rendre au travail?

� à pied
� à vélo
� à vélo éléctrique
� à moto
� en voiture (moteur de combustion)

235



Appendix B. Module 1a. Interview sample and materials

� en voiture éléctrique

� en co-voiturage (avec votre voiture ou celle d’un·e collègue)

� en transports publics

� autre:

7. Depuis quand utilisez-vous principalement le moyen de transport indiqué ci-dessus
pour vous rendre au travail?

8. Depuis quand travaillez-vous chez GEN2?

9. Est-ce que vous avez déménagé depuis que vous travaillez chez GEN2?

� Oui

� Non

10. Est-ce que vous avez la possibilité de faire du télétravail?

� Oui

� Non

11. Est-ce que vous avez des enfants agés entre 0 et 15 ans qui habitent avec vous
pendant la semaine?

� Non

� Oui, un

� Oui, deux

� Oui, trois ou plus

Merci beaucoup de votre participation!

Questionnaire sent to interviewees in company BAS1

In company BAS1, the contact person provided me with the contacts of employees who
declared being interested in participating in the study in response to an email sent to all
employees. It was I who sent them the questionnaire. The original questionnaire was a
Google Forms.

Interview zur Pendlermobilität—Fragebogen zur Vorbereitung des Interviews

Vielen Dank für Ihre Bereitschaft, als InterviewpartnerIn an der Studie zur Pendlermo-
bilität teilzunehmen, welche von der Forschungsgruppe HERUS der EPFL durchgeführt
wird. Dieser Fragebogen dient der Vorbereitung des Interviews. Bitte füllen Sie Ihn bis
am 23. Mai aus.
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Dieser Fragebogen ist nicht anonym, da er der Vorbereitung des Interviews mit Ihnen
dient. Nach dem Interview werden die Daten aber gemeinsam mit den Interviewdaten
anonymisiert.

1. Name, Vorname

2. Besitzen Sie. . .

� Ein Velo
� Ein Elektrovelo
� Ein Motorrad
� Ein Auto (Verbrennungsmotor)
� Ein Elektroauto
� Ein Generalabonnement der SBB
� Ein Halbtaxabonnement der SBB
� Ein Abonnement eines lokalen Verkehrsverbundes

3. Wie weit entfernt von Ihrem Arbeitsplatz wohnen Sie (in Kilometern)?

4. Wie lange brauchen Sie für Ihren Arbeitsweg (in Minuten)?

5. Mit welchem Verkehrsmittel kommen Sie hauptsächlich zur Arbeit?

� Zu Fuss
� Mit dem Velo
� Mit dem Elektrovelo
� Mit dem Motorrad
� Mit dem Auto (Verbrennungsmotor)
� Mit dem Elektroauto
� Per Mitfahrgelegenheit im eigenen oder einem fremden Auto
� Mit dem öffentlichen Verkehr
� Andere:

6. Seit wann kommen Sie hauptsächlich mit dem zuvor angegebenen Verkehrsmittel
zur Arbeit?

7. Seit wann arbeiten Sie bei BAS1?

8. Sind Sie seit Beginn Ihrer Anstellung bei BAS1 umgezogen?

� Ja
� Nein
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9. Haben Sie die Möglichkeit, Home Office zu machen?

� Ja

� Nein

10. Haben Sie Kinder im Alter von 0-15 Jahren, die unter der Woche mit Ihnen im
gleichen Haushalt leben?

� Nein

� Ja, eines

� Ja, zwei

� Ja, drei oder mehr

Vielen Dank für Ihre Teilnahme!

Questionnaire sent to interviewees in company LAU1

This questionnaire was given to the contact person in company LAU1. The contact
person then sent the questionnaire to employees whom she had previously identified as
being interested in participating in the study. The original questionnaire was a Google
Forms.

Entretien sur la mobilité pendulaire—Questionnaire pour la préparation de
l’entretien

Merci de votre volonté de participer à l’étude sur la mobilité pendulaire menée par le
groupe de recherche HERUS basé à l’EPFL. Dans le cadre de cette étude, des entretiens
individuels sont menés pour apprendre davantage sur les habitudes de mobilité au
quotidien. Ce questionnaire a pour but d’identifier des partenaires d’entretien. Nous vous
prions de répondre à ce questionnaire, afin que nous puissions évaluer si vous correspondez
aux critères d’échantillonnage pour les entretiens individuels. Il serait souhaitable que
vous répondiez avant le 12 mai.

Nous vous contacterons ensuite pour vous informer si vous correspondez aux critères.
Si c’est le cas, nous vous inviterons à participer à un entretien individuel d’une heure
environ.

La participation à ce questionnaire n’implique aucune obligation future concernant la
participation à l’entretien.

Nous vous informons que ce questionnaire, ayant pour but de préparer les entretiens
individuels, n’est pas anonyme. Cependant, les données recoltées seront anonymisées par
la suite.
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1. Nom, Prénom

2. Adresse email

3. Possédez-vous. . .

� un vélo
� un vélo éléctrique
� une moto
� une voiture (moteur de combustion)
� une voiture éléctrique
� un abonnement général CFF
� un abonnement demi tarif CFF
� un abonnement TL

4. A quelle distance de votre lieu de travail habitez-vous (en kilomètres)?

5. Quel est votre temps de trajet domicile—travail (en minutes)?

6. Quel moyen de transport utilisez-vous principalement pour vous rendre au travail?

� à pied
� à vélo
� à vélo éléctrique
� à moto
� en voiture (moteur de combustion)
� en voiture éléctrique
� en co-voiturage (avec votre voiture ou celle d’un·e collègue)
� en transports publics
� autre:

7. Depuis quand utilisez-vous principalement le moyen de transport indiqué ci-dessus
pour vous rendre au travail?

8. Depuis quand travaillez-vous chez LAU1?

9. Est-ce que vous avez déménagé depuis que vous travaillez chez LAU1?

� Oui
� Non

10. Est-ce que vous avez la possibilité de faire du télétravail?

� Oui
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� Non

11. Est-ce que vous avez des enfants agés entre 0 et 15 ans qui habitent avec vous
pendant la semaine?

� Non
� Oui, un
� Oui, deux
� Oui, trois ou plus

Merci beaucoup de votre participation!

Interview guide

A French and German version of the interview guide were used in the interviews. Here,
the French version is reproduced.

Introduction:

Bienvenue et remerciement: Franziska Meinherz, doctorante à l’EPFL, remerciement,
entretien d’une durée d’une heure environ

Résumé du contexte de l’entretien: Durabilité urbaine et plus particulièrement la mobilité
pendulaire. Rôle que joue la mobilité pendulaire dans la transition énergétique suisse
et dans la planification urbaine. Objet de recherche: transitions dans le comportement
de mobilité pendulaire. Objectif: contribution au développement de stratégies pour une
politique de mobilité durable.

Résumé de la méthodologie: Entretiens avec des pendulaires. Objectif des entretiens:
recolter des informations sur le vécu de la mobilité pendulaire, les facteurs qui influencent
la mobilité pendulaire, et comment la mobilité pendulaire est encadrée dans la vie de
tous les jours.

Gestion des données: Anonymisées, utilisation pour la recherche uniquement, pas d’utilisation
commerciale

Accord à l’enregistrement et l’utilisation des données: Demander l’accord. S’il est donné,
commencer l’enregistrement.

Identifier l’enregistrement: Date, heure

Entretien:

Commencer avec une question ouverte. Poser les autres questions dans la mesure où elles
n’ont pas encore été abordé par la personne. Les questions ne doivent pas nécessairement
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être abordées dans l’ordre du guide d’entretien—essayer de créer un flux de conversation
naturel.

1. Journée type de semaine (activités et déplacements) et son développement au cours
du temps.
Question type: Pour commencer, est-ce que vous pourriez me parler des déplace-
ments que vous faites au cours d’un jour de semaine typique, où est-ce que vous
allez, et avec quel moyen de transport?
Question type: Comment est-ce que vous vous déplaciez quand vous avez commencé
de travailler chez [entreprise], et quels étaient vos déplacements?
Identifier des différences par rapport à l’actualité et demander des précisions.

(a) Activités et déplacements, moyens de transport utilisés: travail, courses, loisirs,
rendez-vous, déposer des gens

(b) Besoins de mobilité que posent les différentes activités, développements, raisons
pour des changements

(c) Possibilités de satisfaire les besoins de mobilité, comment elles influencent les
activités, développements et raisons pour ces développements

(d) Ce que fait qu’un déplacement fait partie de la mobilité pendulaire

2. Le quotidien de pendulaire et son développement au cours du temps.
Question type: Comment est-ce que vous vivez votre quotidien de pendulaire?
Quelles sont des expériences types, des défis, des avantages?
Question type: Quand vous pensez au début de votre embauchement chez [en-
treprise], comment est-ce que vous avez alors vécu votre quotidien de pendulaire?
Identifier des différences par rapport à l’actualité et demander des précisions.

(a) Moyens de transport et leur vécu, développements, raisons pour ces développe-
ments

(b) Expériences en tant que pendulaire (avec différents moyens de transport en
général, à [ville], chez [entreprise], développements, raisons pour ces développe-
ments

(c) Objets et infrastructure qui jouent un rôle dans la mobilité pendulaire,
développements, raisons pour ces développements, échelle

(d) Idées et convictions qui jouent un rôle dans la mobilité pendulaire, développe-
ments, raisons pour ces développements, échelle

(e) Connaissances et capacités qui jouent un rôle dans la mobilité pendulaire,
développements, raisons pour ces développements, échelle

3. Demander des précisions par rapport aux éléments matériels, les idéologies, convic-
tions, valeurs, capacités et savoirs qui sont mobilisés dans le contexte de la mobilité
pendulaire. Evaluer quels éléments ont gangé / perdu de l’importance au cours du
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temps. Identifier si ces éléments sont aussi mobilisés dans d’autres domaines de la
vie.

(a) Moyens de transport qui sont utilisés pour des déplacements autres que ceux
en lien avec la mobilité pendulaire

(b) Valeurs en lien avec la mobilité pendulaire qui sont aussi mobilités dans
d’autres domaines

(c) Où est-ce que les éléments mobilisés dans la mobilité pendulaire ont été
mobilisés avant d’avoir été mobilisés dans la mobilité pendulaire

(d) Dans quelle mesure les éléments mobilisés dans la mobilité pendulaire sont
aussi mobilisés dans d’autres domaines

(e) Cohérence entre mobilité pendulaire et d’autres comportements

4. Revue de la mobilité au cours de la vie et quels choix modaux jouaient un rôle à
différents moments dans le temps. Question type: Nous avons parlé beaucoup de
[moyens de tranport]. Est-ce que vous pourriez me raconter en quoi ces moyens
de transport ont déjà joué un rôle dans votre vie avant votre embauchement chez
[entreprise], y compris dans votre enfance?

(a) Pendant l’enfance (mobilité pendulaire des parents, vacances, loisirs)

(b) Pendant l’éducation

(c) Au cours de la vie professionnelle avant l’embauchement chez [entreprise]

(d) Pour les loisirs au cours de la vie

(e) Expériences importantes qui ont façonnées le comportement de mobilité actuel

5. Pour les personnes qui ont la possibilité de faire du télétravail et en font usage: La
manière dont le télétravail joue un rôle dans la mobilité pendulaire et la vie au
quotidien. Question type: En quoi est-ce que la possibilité de faire du télétravail
a-t-elle affecté l’organisation de votre vie au quotidien ainsi que votre comportement
de pendulaire?

(a) Activités et déplacements, moyens de transport utilisés: travail, courses, loisirs,
rendez-vous, déposer des gens

(b) Besoins de mobilité

(c) Organisation de la vie au quotidien: infrastructure et objets, idées et convic-
tions, connaissances et capacités qui sont dévenus importants avec le télétravail

(d) Vécu de la mobilité pendulaire: quels aspects sont désormais perçus plus
positivement / négativement?

6. Pour les personnes qui ont la possibilité de faire du télétravail et n’en font pas
usage: Les raisons pour lesquels elles n’en font pas usage.
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Fin:

Ouvrir: Est-ce qu’il y a des apects qui n’ont pas été couverts, des réfléxions que vous
souhaitez partager?

Remerciement: Remerciement, offrir de tenir la personne au courant de la suite

Suite: Demander l’accord de pouvoir recontacter la personne en cas de questions
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C Module 1b. Presentation of the
data found for the selected
cities
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Appendix C. Module 1b. Presentation of the data

Table C.1 – Overview of the urban features and energy consumption patterns of the
cities analysed in Module 1b.
Legend: HDD–Heating degree days; CDD–Cooling degree days; PPP–Purchasing power
parity. Source: Manuscript II.

Indicator Milan Lon-
don

Brus-
sels

Glas-
gow

NYC LA San
Fran-
cisco

Chica-
go

Cape
Town

Buenos
Aires

Population [M] 3.18 8.66 1.16 0.6 8.23 4.56 0.81 3.08 3.74 12.81
Area [km2] 1574 1572 161 172 775 1835 121 1477 2461 3209
HDD 1840 1781 2080 2410 1958 306 754 2785 458 740
CDD 918 349 362 105 1145 1431 439 986 1090 1423
Average household
income (PPP) [USD]

29’782 76’399 35’277 16’667 N/A 58’820 75’813 55’437 18’461 N/A

Electricity use [GWh] 61’247 40’957 5004 1279 N/A N/A 1412 11’610 N/A 34’170
Electricity use per
capita [MWh/cap]

19.28 4.73 4.3 2.13 N/A N/A 1.75 3.77 N/A 2.67

Residential electricity
use [GWh]

24’292 13’204 2226 1113 N/A 60’662 N/A N/A 5060 10’921

Residential electricity
use per cap.
[MWh/cap]

7.65 1.52 1.91 1.85 N/A 13.3 N/A N/A 1.35 0.85

Natural gas use
[GWh]

N/A 59’102 9732 1807 81’002 N/A 4355 31’792 N/A N/A

Natural gas per cap.
[MWh/cap]

N/A 6.82 8.36 3 9.84 N/A 5.41 10.32 N/A N/A

MTU boundary Muni-
cipality

Bor-
ough

Muni-
cipality

Interme-
diate
zone

ZIP
code

ZIP
code

ZIP
code

ZIP
code

Ward Par-
tido

Number of MTUs 134 33 19 133 236 123 27 68 82 25
Average size of MTUs
[km2]

12 48 8 1 3 15 4 22 30 128

246



D Curriculum Vitae

247



Franziska Meinherz
Personal Information

Address: HERUS–IIE–ENAC–EPFL Date of birth: May 4, 1991
Station 2 Nationality: Swiss
CH–1015 Lausanne Social media: ResearchGate (Franziska Meinherz),

Mobile: +41 77 480 47 49 Google Scholar (Franziska Meinherz),
Email: franziska.meinherz@epfl.ch Twitter (franziska_mnhrz)

Research interests
My research focusses on the interface between urban transformations and (un)sustainable consumption
patterns. I study the link between these phenomena through a practice lens and analyse how urban
spaces are constituted and transformed by practices that entail different forms of material consumption
and that harbour different potentials for contributing to the well-being of practitioners. I am interested
in how social inequalities produce differentiated accesses to urban spaces and the practices through which
they are inhabited and constituted. So far, in my research, I have focussed on urban mobility, heating
and energy use.
I have experience working with different social theories and have applied qualitative, quantitative and
participatory and consultative research methods.

Education

PhD started in 2016 | Environmental sociology
Ecole Polytechnique Fédérale de Lausanne
Thesis title: The challenges of studying change in carbon-intensive urban consumption
practices. Exploring the dynamics of practice change and of normative considerations
in knowledge production
Thesis director: Prof. Claudia R. Binder
Institute: Laboratory for human–environment relations in urban systems HERUS,
Institut d’ingénierie de l’environnement IIE, Faculté de l’environnement naturel, ar-
chitectural et construit ENAC

MSc 2014–2016 | European Master Programme in System Dynamics
Universitetet i Bergen, Norway, Universidade Nova de Lisboa, Portugal, Radboud
Universiteit, Netherlands
Thesis title: Participatory modelling of pluralist rationalities in environmental dilem-
mas. The case of air pollution policies in Talca, Chile
Thesis supervisor: Prof. Nuno Videira, Universidade Nova de Lisboa

BA 2010–2013 | Socio-Economics
Université de Genève, Switzerland

2012 Exchange semester: Boston University, MA/USA
Thesis title: The impact of racist discrimination on African-American sociology. The
evolution of the conceptualisation of the Black family
Thesis supervisor: Prof. Michel Oris, Université de Genève

Matura 2009 | Evangelische Mittelschule Schiers, Switzerland
Main subjects: Music (cello) & history

248



Teaching

Lecturer
Ecole Polytechnique Fédérale de Lausanne, Switzerland

2017–2020 Bachelor course: ‘Remix Public Space’ (Interdisciplinary course on tactical
urbanism—Consult the following website (in French) for more information and
photos: https://www.epfl.ch/schools/enac/education/design-together-en/
enac-week/remix-public-space/)

Teaching assistant
Ecole Polytechnique Fédérale de Lausanne, Switzerland

2019 Bachelor course: ‘Introduction à la pensée systémique’
2016–2017 Master course: ‘Material flow analysis’

Supervision

Master thesis supervision
Ecole Polytechnique Fédérale de Lausanne, Switzerland

2020 Lucie Arnaudon: ‘Comment se modifient les logiques de mobilité sur un campus
universitaire?’

Professional experience

2016 Consultant | Corporación de Desarrollo
Talca, Chile
Assessing the willingness of households to participate in a subsidy programme for
pellet stoves, aimed at reducing microparticle air pollution in winter.
Organising and conducting focus groups and participatory modelling workshops with
residents.

2015 Consultant | PBL Netherlands Environmental Assessment Agency
Den Haag, Netherlands
Organising and conducting a participatory modelling workshop to analyse the implic-
ations of the diverging yet interacting interests of different stakeholders in the Dutch
housing market.

2014 Intern | Fondation Philias
Geneva & Zürich, Switzerland
Internship in the domain of corporate social responsibility
Coordinating and writing reports, conducting benchmarking analyses for member
companies, co-moderation of a workshop for NGOs.

2013–2014 Intern | Association Apprentissages Sans Frontières
Geneva, Switzerland
Internship in the domain of sustainable development
Managing a project to foster socially and environmentally sustainable fishing tech-
niques in the Republic of Guinea, conducting a scoping study for a project to reforest
mangrove forests in the Republic of Guinea.

249



2013 Intern | United Nations Environment Programme
Geneva, Switzerland
Internship with the Green Economy Initiative
Collaborating in the organisation of a conference on green economy in the Caribbean
and of a workshop on system dynamics modelling in Burkina Faso, collaborating in
the elaboration of the concept for a case study for the Ministries of Uruguay, Paraguay
and Mexico.

Reviewing
Journal of Environmental Management, PLOS ONE, Landscape Research

Languages
German: Mother tongue Swiss german
English: Fluent (orally and written) TOEFL in the year 2012 (112/120 points)
French: Fluent (orally and written)
Spanish: Fluent (orally and written)

Portuguese,
Italian: Conversational level

IT competences
Operating systems: Linux, Windows, macOS

Software: Vensim, iThink, SPSS, R Studio, MaxQDA
Languages: C++, LATEX, R, HTML

Peer-reviewed journal publications
Meinherz, F.; Binder, C.R. 2020. The dynamics of modal shifts in (sub)urban commuting: An empirical
analysis based on practice theories. Journal of Transport Geography 86, 102763.

Fritz, L.; Meinherz, F. 2020. Tracing power in transdisciplinary sustainability research: An exploration.
GAIA–Ecological Perspectives for Science and Society 29 (1), 41-51.

Corsini, F.; Laurenti, R.; Meinherz, F.; Appio, F.P.; Mora, L. 2019. The Advent of Practice Theories in
Research on Sustainable Consumption: Past, Current and Future Directions of the Field. Sustainability
2019, 11, 341.

Bettignies, Y.; Meirelles, J.; Fernandez, G.; Meinherz, F.; Hoekman, P.; Bouillard, P.; Athanassiadis,
A. 2019. The Scale-Dependent Behaviour of Cities: A Cross-Cities Multiscale Driver Analysis of Urban
Energy Use. Sustainability 2019, 11, 3246.

Meinherz, F., Videira, N. 2018. Integrating qualitative and quantitative methods in participatory
modeling to elicit behavioral drivers in environmental dilemmas: the case of air pollution in Talca, Chile.
Environmental management 2018, 62(2), 260-276.

Athanassiadis, A., Fernandez, G., Meirelles, J., Meinherz, F., Hoekman, P., and Cari, Y. B. 2017.
Exploring the energy use drivers of 10 cities at microscale level. Energy Procedia 2017, 122:709–714.

Book chapters & conference papers
Meinherz, F.; Fritz, L.; Schneider, F. in press. Vom Öffnen und Verschliessen von Alternativen: Impli-
kationen der gesellschaftlichen Einbettung nachhaltigkeitsrelevanter Wertvorstellungen. In: Lindner, R;
Decker, M.; Ehrensperger, E.; Heyen, N.; Lingner, S.; Scherz, C.; Sotoudeh, M (Eds.): Gesellschaftliche
Transformationen: Gegenstand oder Aufgabe der Technikfolgenabschätzung? Edition Sigma/Nomos

250



Meinherz, F.; Fritz, L.; Schneider, F. 2020. How values play into sustainability assessments: Challenges
and a possible way forward. In: Binder, C.R.; Massaro, E.; Wyss, R. (Eds.): Sustainability Assessments
of Urban Systems. Cambridge University Press. 65-86.

Fritz, L.; Meinherz, F. 2020. The politics of participatory sustainability assessments: An analysis of
power. In: Binder, C.R.; Massaro, E.; Wyss, R. (Eds.): Sustainability Assessments of Urban Systems.
Cambridge University Press. 87-122.

Meinherz, F. 2019. Das Privatauto am Ufer des Rubikon: Müssen, Dürfen und Sollen in der Pendler-
mobilität. Konferenz der Deutschen Gesellschaft für Soziologie, Jena (23.9.2019).

Meinherz, F., Espín, P., Salazar, R. 2016. When stakeholders cannot be involved in a modelling process:
Integrating participatory modelling and consultative approaches. 34th International Conference of the
System Dynamics Society, Delft (17-21.7.2016).

Presentations & Talks
2019
Conference presentation | Swiss Mobility Conference, Lausanne, Switzerland, October 14–15 | ‘Experi-
ences of everyday mobility: How meaning is ascribed to modes’

Conference presentation | Great Transformation: Die Zukunft moderner Gesellschaften (2. Regional-
konferenz der Deutschen Gesellschaft für Soziologie), Jena, Germany, September 23–27 | ‘Pendeln als
Auszeit: Müssen, Dürfen und Sollen in der Pendlermobilität’

Conference presentation | 4th NEST Conference, Lisbon, Portugal, April 4–5 | ‘Experiences of mobility
in transition – A qualitative study on what mobility means to commuters and how modal changes act
on these values’

2018
Conference presentation | Gesellschaftliche Transformationen: Gegenstand oder Aufgabe der Technikfol-
genabschätzung?, Karlsruhe, Germany, November 6–8 | ‘Die Politik von Wissensproduktion für eine
nachhaltige Gesellschaftstransformation: eine Analyse der soziotechnologischen Wirkmächtigkeit parti-
zipativer Nachhaltigkeitsbewertungen’

Conference presentation | Systematizing and upscaling urban solutions for climate change mitigation
(SUUCCM), Berlin, Germany, September 13–14 | ‘Exploring transition pathways of habitual transport
behaviour’

Conference presentation | 9th International Sustainability Transitions Conference, Manchester, UK, June
12–14 | ‘A conceptual framework to study the dynamics of routine practice transitions’

2017
Conference presentation | International Conference on Future Buildings & Districts (CISBAT), Lausanne,
Switzerland, September 6–8 | ‘Exploring the energy use drivers of 10 cities at microscale level’

Conference presentation | Congress of the Swiss Sociological Association, Zürich, Switzerland, June 21–23
| ‘Studying the Urban Metabolism from a Social Practice Theory Perspective: Modelling Urban Change
Patterns’

Conference presentation | 2nd PhDs in Transition Conference, Lausanne, Switzerland, May 27–28 |
‘Modelling Urban Transitions: A Social Practice Theoretic Approach to the Urban Metabolism’

2016
Conference presentation | 34th International Conference of the System Dynamics Society, Delft, Neth-
erlands, July 17–21 | ‘When stakeholders cannot be involved in a modelling process: Integrating parti-
cipatory modelling and consultative approaches’

251




	Acknowledgements
	Abstract (English/Français/Deutsch)
	Contents
	List of Figures
	List of Tables
	Glossary
	I Synopsis
	Introduction
	Entry points for limiting global warming
	The challenges that change in carbon-intensive consumption practices presents for research
	Outset: The research needs that motivate this thesis
	A note on the structure of the thesis

	Existing approaches and open questions
	Promising approaches for tackling the complexity of change in consumption practices
	Practice theories
	The new science of cities

	The entanglement of knowledge production with normative considerations

	Research aim, research questions & structure of the thesis
	Research approach, research strategy & epistemic position
	Research approach
	Research strategy
	Methods
	Empirical sites and data

	Epistemic position
	Research context of the thesis
	Researcher positionality

	Synthesis and discussion of the results
	Prequel. Identifying promising approaches and open questions
	Module 1a. The dynamics of change: Consumption as an embedded practice
	Module 1b. The dynamics of change: Consumption as an emerging pattern
	Module 2a. How normative considerations enter knowledge production
	Module 2b. How normative considerations shape knowledge production

	Conclusion
	Main conclusions from the research modules
	Main conclusions regarding the first research objective
	Main conclusions regarding the second research objective

	Limitations and avenues for further research
	Outlook for transformative research on carbon-intensive urban consumption practices

	Bibliography

	II Manuscripts
	Manuscript I
	Manuscript II
	Manuscript III
	Manuscript IV
	Manuscript V
	Manuscript VI

	III Appendix
	Prequel. Literature review
	Module 1a. Interview sample and materials
	Module 1b. Presentation of the data
	Author details: Curriculum Vitae




