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PART 1: THE VISION
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1| Initiation of a Socially Accepted Mobility
Transition Through Urban Living Labs

Access to mobility is an important aspect of social inclusion and therefore also a question
of social justice. At the same time, the current transport infrastructure in Germany, which
is primarily geared towards the car, generates high external costs such as climate-dam-
aging emissions and immissions or massive land consumption. The resulting demand to
ensure socially equitable participation in mobility for all members of society, on the one
hand, and to make it more climate-friendly and fairer, on the other, inevitably leads to
socio-political challenges. According to Hoor (2021), the reorganisation of social negoti-
ation processes over limited resources is therefore one of the most important challenges
facing social science research on transport today. Particularly relevant to these debates
is the observation that the external costs of the transport sector are borne primarily by
the socially disadvantaged, who in turn cause relatively few of them. In addition, they are
more likely to live in close proximity to heavily used transport infrastructure and at the
same time are less equipped (e.g., in terms of money, flexibility, social capital or
knowledge) to protect themselves against rising prices, emissions and immissions (Frey
etal., 2020; Vallée etal., 2021). As aresult, a far-reaching transformation of the transport
sector is urgently needed. This, however, creates social uncertainty. For many people,
travelling in a greener way is not easily contemplated. Changing behaviour patterns that
have manifested themselves over many years, such as routinely driving to and from
work, is associated with cognitive effort (Aarts & Dijksterhuis, 2000; Ramos et al., 2020).
The individual needs to consider all the issues involved in getting to their destination on
time using sustainable transport instead of the private car: How often does the train run?
How do I get to the station in an environmentally friendly way? Which ticket do I need to
get there? This is a significant factor in explaining why mobility behaviour is so difficult
to change and why the car's share of the modal split in Germany has remained almost

unchanged for years (Nobis et al., 2019, p. 3). So how can this challenge be solved?

Perhaps because of this uncertainty in parts of society about how a change in mobility
behaviour could be implemented in everyday practice, policymakers have so far focused
primarily on promoting technological innovations to reduce climate-damaging emis-
sions in the transport sector (Matos et al., 2022). The aim is to make the transport sector
more climate-neutral without having to fundamentally change people's behaviour (FAZ,
2020; Verkehrsrundschau, 2022). This is an indication of so-called ‘transport taboos’ at
the political level (Gossling & Cohen, 2014). These are urgently needed transport policy

measures that are not being implemented because decision-makers believe they cannot
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be communicated to society. They stand in the way of more far-reaching changes that
also take into account human behaviour, and since the innovation-driven approach has
only been moderately successful so far, more far-reaching concepts are needed that over-
come transport taboos and also include social innovation and a change in mobility be-

haviour (Geels, 2002; Nobis et al,, 2019).

The term ‘transport transformation’ refers to this kind of fundamental reform of the sec-
tor from two perspectives. On the one hand, there is the ‘transition of the engine’, which
aims to replace fossil fuels with climate-neutral engines, and, on the other, the ‘mobility
transition’, which aims to reduce motorised private transport and to increase the use of
eco-mobility (public transport, cycling, walking)—in other words, to change people's be-
haviour (Hesse, 2018). Such a combined approach to socio-technical transformation is
expected to have a particularly significant impact on the modal split and greenhouse gas
emissions in the sector. Matos et al. (2022) have calculated that a combination of tech-
nological innovation and behavioural change can achieve a reduction in global emissions
of almost 76%. By contrast, technological innovation or behavioural change alone could
at most halve emissions (Matos et al.,, 2022, p. 9). A successful transformation of the
transport sector is therefore also a social science issue, involving the reorganisation of
the social order and strategies to change the mobility behaviour of many people. How-
ever, there is still a lack of sufficient knowledge and, above all, comparable empirical data
on the decisive drivers and mechanisms of the interplay between innovations and their
transfer into mainstream behaviour (Hennicke et al., 2021; Matos et al., 2022; Tiedtke,

2013).

As mobility behaviour is highly dependent on habitual routines and social influences, it
is not trivial to change it (Aarts & Dijksterhuis, 2000; Gardner & Abraham, 2007; Javaid
et al,, 2020). Previous attempts to implement this in Germany also show that social ac-
ceptance of a mobility system outside the car is rather low (Zeit, 2019). Monetary ap-
proaches to promoting the use of public transport in Germany have hardly had the
hoped-for effects. For example, a nationwide low-cost public transport ticket of €9 and
then €49 in Germany resulted in only a small shift from car journeys to eco-mobility. In
fact, the absolute number of trips made by public transport actually increased, with
nearly no substantial reduction in car trips (Kuhlendahl et al., 2022; Rollin & Lutz, 2024).
However, there is a growing consensus in the social sciences that the financial aspect is
by no means the only factor influencing the use of sustainable transport modes (see re-
view by Javaid et al., 2021). Therefore, other concepts are increasingly coming to the fore

as promising ways to influence mobility behaviour. A particularly frequently discussed
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concept in the context of transport transition in Germany is that of mobility culture (e.g.,
Deffner et al., 2017; Klinger & Lanzendorf, 2016; Ruhrort, 2019). This aims to exploit the
fact that people strongly base their attitudes and behaviour on social norms—perceived
common patterns of behaviour and attitudes in society. According to this assumption, an
alternative to the car-dominated status quo will remain unimaginable for most people in
Germany until they get the feeling that such an alternative is theoretically and practically
a desired wish for other people around them. For these reasons, a change in mobility
behaviour is possible if the defining environment changes. A combination of new infra-
structure, new technology and, above all, a new, sustainable mobility culture—all in all,

a socio-technical transformation (Laa et al., 2021). But how can this vision be realised?

As one approach to implementing this comprehensive transformation of the transport
system, a social science method has been increasingly used at the local level since 2015:
Urban Living Labs (ULLs) (cf, e.g., Schapke et al,, 2017, p. 29). The aim of this method is
to publicly test an alternative, sustainable vision of local mobility, jointly developed by
local stakeholders. The aim is to stimulate local discourses and thought-processes that
aim to break down cognitive barriers to behavioural change. This, in turn, leads to a
change in perceived local mobility culture and thus to a change in the mobility behaviour
of the majority (ibid.). The resulting social acceptance of sustainable transport solutions
should also increase the willingness of policy makers to change the status quo. The aim
is to break down transport taboos and to pave the way for a socio-technical transfor-

mation of the transport sector.

So, is a ULL the answer to the question of how a modal shift in Germany can succeed?
Theoretical and empirical answers to the question of whether and how ULLs are suitable
for this purpose are still lacking. However, there are many examples of ULLs attempting
to do just that (Alcantara et al., 2018; Beercroft & Parodi, 2016). One challenge for trans-
formation research in general, and ULL research in particular, is the diverse interpreta-
tion and often lacking theoretical categorisation of the hoped-for effects (Parodi et al.,
2021; Zolfagharian et al,, 2019). A second resulting challenge lies in impact assessment
as such. As there is still no consistent understanding of the impact pathways and trans-
formative potential of ULLs, there is also no empirical overview of such ULL impacts.
Given extensive funding available for ULL in Germany (BMWK, 2021) and its frequent
use, these research gaps are quite surprising. Filling this theoretical and empirical gap is
therefore one of the most important challenges for ULL research in order to legitimise

this approach. Therefore, this dissertation addresses the following two deficits in social



science research on ULLs: (1) the theoretical deficit of the lack of a generally valid un-
derstanding of the definition and transformative potential of ULLs, and (2) the empirical
deficit that there is a paucity of data on the transformative potential of ULLs and thus a
lack of valid statements about their pathways and effectiveness. In order to address the
theoretical deficit, this dissertation categorises the various ULL concepts within trans-
formation theories and identifies the essential factors on the basis of which an impact
assessment should be carried out. This, in turn, forms the basis for the initiation and es-
tablishment of a ULL in a small German town, which represents the unit of investigation
for addressing the empirical deficit. This second deficiency is addressed by the exem-
plary application of a standardised evaluation concept for mobility-related ULLs devel-
oped within the framework of this dissertation. This is essentially based on the assump-
tion that ULLs can positively influence local mobility culture, thereby breaking down
transport taboos at the level of decision-makers and overcoming cognitive barriers at
the level of civil society that currently stand in the way of more sustainable mainstream

mobility behaviour (Rollin et al., 2021).

This framework paper is structured as follows: First, it discusses the conditions under
which a transformation of transport in Germany can be realised, based on established
theoretical concepts, primarily the concept of local mobility culture. The role that the
ULL method can play in the transformation of the transport sector in Germany is then
considered. The theoretical and empirical shortcomings of the method are pointed out.
This is followed by the three articles on which this cumulative thesis is based. These deal
with the following aspects: (1) what a local mobility culture is and how it can be empiri-
cally captured; (2) The second paper emphasises that a socio-technical perspective is
necessary to achieve a transport transition. It looks more closely at the social construc-
tion of mobility norms and whether these can be influenced by ULLs; (3) and finally the
third paper presents a proposal to empirically evaluate ULL-impacts. In the concluding
general discussion, the challenges, opportunities and limitations of the ULL method for
initiating a local transport transition in Germany are presented. Conclusions for social

science and policy advice are drawn and open research areas are outlined.



2| Transformation of the German Transport
Sector

The transformation of transport in Germany has a central role to play in preventing the
climate crisis from worsening: in 2019, the transport sector will still be one of the largest
emitters of CO2 among all sectors defined in the Climate Protection Act (KSG), with 163
million tonnes of CO2 emissions. It is also the only sector whose emissions have barely
decreased since 1990, despite technological progress (Umweltbundesamt, 2020). From
a climate policy perspective, CO2 emissions are the most pressing issue. However, pro-
moting technological innovation is the approach most frequently pursued by policymak-
ers to reduce CO2 emissions in the transport sector (Brunnengraber & Haas, 2018; Went-
land, 2020). The ongoing development of alternative drive technologies and advances in
digitalisation and automation are innovations in the transport sector that can actually
lead to a reduction in emissions from a technical point of view (Grimm et al., 2020). How-
ever, this is counterbalanced by a simultaneous increase in the quantity and distance of
trips, as well as the growing number of traditional combustion-engine vehicles on Ger-
man roads. This results in various problems associated with private motorised individ-
ual transport remaining prevalent: traffic congestion, emissions and pollution, and the
immense land use by roads and parking spaces (Nobis et al., 2019; Kords, 2022). For
example, Nier (2017) estimates that the costs associated with the search for a parking
space in Germany (e.g. fuel, emissions, opportunity costs) alone amount to 40 billion eu-
ros per year. In Frankfurt am Main, for example, drivers spend an average of 65 hours

per year looking for a parking space.

To achieve climate neutrality in Germany's transport sector by 2035, the Wuppertal In-
stitute (2017) suggests in a model calculation that a 24% reduction in car usage is nec-
essary. This reduction is deemed essential regardless of the technological advancements
in transportation methods. The starting point for the calculation was the car’s modal
share in 2008, which was 58% (Rudolph et al,, 2017). A change in people's behaviour
must therefore be taken into account to a much greater extent in the approach to
transport transformation. The transformation of the German transport sector is there-
fore also a social science question about the change in everyday mobility behaviour and
its effects on social life and urban development. Such a change in mobility is accompanied
by very specific social consequences. People are well aware that a modal shift will have

a very concrete impact on their lives. This is why this project is associated with reserva-
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tions and diffuse fears in society, which need to be reduced in order to actually imple-
ment a change in behaviour on the scale required. The social acceptance of transport

policy measures to organise sustainable mobility is therefore essential.

3| The Complex Path to Socio-Technical Sys-
tem-Change: Mindsets Matter

Innovations, not only technological but also social (e.g., neighbourhood organised car-
pooling), are a key prerequisite for a successful transport transition. However, as their
uptake is too slow and people are not adapting their behaviour sufficiently to stabilise
the climate, a broader view of the transport transition is needed. Central to this is an
analysis of how social innovations can be transferred to the mainstream (Matos et al,
2022). This requires a complex process of interaction between technology, regulation,
infrastructure and human behaviour (Geels, 2002; Verbong & Geels, 2007; Rip & Kemp,
1998).

This interplay of technological and social conditions for a holistic and successful
transport transition can be described as a socio-technical system. This concept plays a
central role in social science transformation research (Markard et al., 2012, p. 956). Es-
pecially Maja Gopel (2016) describes the need for a major mindset shift, based on the
observation that, after 40 years of discussions about sustainability, hardly any trend has
been changed to the necessary extent. This perspective calls for a comprehensive trans-
formation of all areas of a system towards greater sustainability. This concerns the econ-
omy, technology, politics, but also human thinking and behaviour—in other words, a so-
cio-technical transformation (Gopel, 2016, p. 5). From a social science perspective, the
construct of mindsets is central to Gopel's considerations. By this she means orientations
and normative beliefs that shape technological, economic and social institutions and sys-
tems. Since individual action contributes to transformation, it is necessary to communi-
cate more forcefully that realising socio-technical transformation is a complex, collective
task (pp. 53-57). As people orient themselves towards the supposed mainstream mind-
set and align their own mindset and actions accordingly, social pioneers are needed to
demonstrate a sustainable lifestyle and mindset—and thus motivate people to question
their own routines (pp. 46-48). Gopel identifies the economic mindset that has prevailed
since the 19th century, with its pursuit of unlimited material growth, as the reason for
the existence and, above all, the persistence of an unsustainable transport sector (p. 98;

VDI nachrichten, 2022). This makes it clear that change in a system can only be initiated
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and implemented by people acting with purpose. Change must therefore begin with the

awareness of all actors in a complex socio-technical system.
3.1 The Multi-Level Perspective

The Multi-Level Perspective (MLP) (Geels & Schot, 2007) is an appropriate theoretical
framework for understanding the interlocking interactions of different actors, interests
and resources, and thus for describing possibilities for changing existing socio-technical
systems. In a review of recent literature on transformation by Matos et al. (2022), it was
identified as one of the most widely used theoretical frameworks in transformative re-
search.

Increased structuration
of activities in local practises
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Figure 1: The Multi-Level Perspective (Geels & Schot, 2007, p. 401).

The MLP describes a socio-technical innovation process that takes place on and between
three levels (cf. Geels & Schot, 2007, pp. 399-402): (1) the niche, (2) the regime, and (3)
the landscape (cf. Figure 1). The ‘niche’ is the site of innovative activity that is directed
against the currently prevailing regime. It is a place where different actors act in an ini-
tially uncoordinated way and try out alternative visions, practices and models. However,
as this usually happens without publicity, niche innovations often have no impact on the
existing status quo—they remain the exception rather than the rule. This status quo is
called a ‘regime’ and is described as the dominant socio-technical system. It includes cur-
rent everyday practices, research priorities, economic interests and political processes
to maintain the status quo. According to Geels et al. (2017, p. 473), a car-friendly regime
currently prevails in the transport sector in all countries of the global North. This is re-
flected in land use and infrastructure frameworks, but also in the behaviour of the ma-
jority. Finally, the term ‘landscape’ describes influencing factors at the macro level. Using

12



the transport system as an example, these can be climate change, changing attitudes to-
wards climate change mitigation measures, and the dominant mindsets at the heart of

Goppel's (2016) considerations.

Arranz (2017, pp. 133-136) has derived the conditions under which niche movements
can succeed in changing a regime by analysing 34 regime change projects. He identifies
three central factors: (1) niche actors with radical, alternative attitudes, (2) the influence
of niche actors on economic capital that can challenge an existing regime, and (3) politi-
cal actors within the regime who perceive a strong opinion among the civilian population
that an alternative to the current regime could gain significant social acceptance and are
therefore open to including it in their own political agenda. This underlines the im-
portant role of citizens. Only when regime decision-makers perceive a majority opinion
in favour of the innovative vision will the necessary social pressure be great enough to
open up to far-reaching transformation (Kerkhof & Wieczorek, 2005; Stephens et al,,

2008).

According to Geels & Schot (2007), these factors can be complemented by organised co-
ordination of the visions of niche actors in order to exert pressure on the regime from
within a group, that is, the opening of a ‘window of opportunity’ for regime change at the
macro level (p. 400). This window opens when macro-trends exert strong pressure on
the existing regime, for example, through drastic climate crises, a pandemic or a signifi-
cant shiftin cultural attitudes. As described by Gopel (2016), a mindshift is therefore also
central to the MLP. These two aspects expose the regime to pressure from below (niche)
and from above (landscape), which can lead to transformation. However, an analysis by
Nelson & Allwood (2021) contradicts the hypothesis put forward by Arranz (2017) as
the first condition for successful transformation, namely, that niche actors must repre-
sent a radical vision. Using a selection of different technological and behavioural
measures based on a meta-analysis, they derived several decarbonisation scenarios.
These were analysed in terms of their migration potential. It turns out that it is not so
much the most blatant measures, but the consensus measures that can bring about effec-

tive and long-term change.
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Four factors for the successful transformation of socio-technical regimes can thus be de-

rived from these publications:

1. A sustainable niche vision collectively shared by a large number of players, which
presents itself as an alternative to the status quo that is suitable for everyday use.

2. Networking the niche movement with regime decision-makers from politics, busi-
ness and science.

3. Political actors in the regime who react sensitively and openly to changing social
moods.

4. Pressure from the landscape level due to changing social mindsets and macro trends.

4| Transformation Processes as Cultural
Projects

Mindsets or cultural trends at the macro level therefore play a prominent role in trans-
formation processes as they can break down transport taboos in the dominant regime
and lead to behavioural changes among citizens (Geels & Schot, 2007; Gopel, 2015;
Schliwa et al., 2015). This is where methods and their impact measurements need to be
applied. This is challenging because, in the social sciences, culture and what is associated
with itis considered a latent construct (Reckwitz, 2004). In order to obtain the necessary
precision of the concept for an empirical examination in the impact measurement of
transformation projects, the following section will deal with the norm-related concept of

culture in general and a related concept of mobility culture.
4.1 Social Norms, Social (Re)order

The norm-related cultural sociological perspective lends itself to empirically analysing
the development of mindsets and cultural trends in the sense of the MLP. It explains the
social connections between perceived social beliefs and one's own actions using the eas-
ily operationalisable construct of social norms. Otte (2018) defines social norms as fol-
lows: "Social norms are collectively shared ideas about socially (in)appropriate behav-
iour in a situation” (p. 90). Durkheim and Parsons are central figures in a norm-oriented
social analysis, based on the observation that a society composed of people striving for
individual advantage is chaotic and characterised by mistrust, which is why neither co-
hesion nor order is possible in it. They describe socially appropriate behaviour, or the
normative integration into social groups and the structure of society, as the basis for the

development of functioning social relationships (Durkheim, 1950; Parsons, 1972). While
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Durkheim explains compliance with social norms through the threat of, or fear of, sanc-
tions and perceived immutability, Parsons assumes an implicit process. Following norms
is therefore largely unconscious and unquestioned and can therefore serve the purpose
of ensuring social order and relationships by reducing the complexity of action decisions:

People simply know how to behave in certain situations (Tranow, 2018).

In his definition of social facts in ‘“The Rules of Sociological Method’, Emile Durkheim de-
scribes a construct that corresponds to social norms. Social facts are "any more or less
fixed mode of behaviour which is capable of exerting an external constraint on the indi-
vidual; or which occurs generally in the sphere of a given society, so that it has a life of
its own independent of its individual manifestations" (Durkheim, 1950, p. 114). These
are general ideas about what is accepted as correct behaviour: how to behave towards
superiors, or, applied to the transport sector, how to move prototypically, whether, for
example, using a bicycle is considered socially acceptable behaviour or not. They are per-
ceived by humans as objective reality (‘collective consciousness’). However, it is actually
a subjective assessment of expectations that we learn in the course of our lives through
observation, socialisation or the experience of positive and negative sanctions, and that
we adopt unconsciously and unquestioningly over time. According to Durkheim, social
facts become fixed over time, i.e., their existence is manifest and lies outside the individ-
ual's sphere of change and influence. They convey social constraints to people and thus
fulfil the function of contributing to the order of societies (Durkheim, 1950, p. 125). If
these assumptions are now transferred to the MLP, and social facts according to Durk-
heim are integrated into the model, social facts ensure the continuation of the regime at
the landscape level, as they define the social constraints on action corresponding to the
current regime. However, if the social facts change diametrically against the existing re-
gime, a window of opportunity opens for the regime to be transformed by a new type of

social order.

Since the resulting beliefs about culture are anchored in the socially structured
knowledge of the actors, the study of culture from this perspective focuses on the collec-
tively shared symbolic orders at the macro level, in line with the definition of landscape
in the MLP. Such a shared symbolic order can be expressed in shared systems of norma-
tive beliefs and operationalised accordingly (e.g., Bamberg et al., 2020). The perspective
thus refers to a complex interweaving of people in social relationships. Through these
networks, impulses, affects and spontaneous reactions lose significance due to the habit-
ualised adoption of socio-cultural elements (such as social norms). With its intersubjec-

tive understanding of culture, social psychology offers further theoretical and empirical
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impulses in this regard. In this way of thinking, culture, understood as a commonly
shared meaning system, focuses, just like the cultural sociological perspective, on the
role of social norms as an organising factor within social networks (e.g., Eom, & Kim,
2015; Fischer et al., 2009; Morris et al., 2015). For example, Sherif (1936) and Asch
(1951) were able to empirically demonstrate in experiments that people follow an obvi-
ously incorrect answer given by other group members if they are in the majority. The
explanations for these observations are that the reactions of people to whom one feels a
sense of belonging are an influential source of information (Sherif, 1936) and because
people generally try to avoid negative social sanctions from others in order to gain social
recognition (Asch, 1956). The intersubjective approach thus also provides a theoretical
explanation as to why cultural systems persist unchanged over long periods of time on
the one hand and can sometimes change suddenly on the other. The phenomenon of plu-
ralistic ignorance is cited as a reason for this (e.g., Prentice & Miller, 1993). This approach
describes the social phenomenon when the majority actually rejects existing social
norms personally, but people wrongly assume that they are alone in this opinion and
therefore do not communicate any desire for change so as not to jeopardise their social
recognition. This can also serve as an explanation for surviving transport taboos in the
regime. In order to maintain power, decision-makers also orientate their actions towards
the perceived needs of the majority. In other words, a change in social norms is needed
in order to break down transport taboos. This is the first hypothesis: Citizen pressure,
by changing social norms to become more sustainable, can reduce transport taboos (H1).
Of course, this also implies that people's behaviour can be influenced if the perceived

social consensus can be transformed and pluralistic ignorance unmasked (Kuran, 1997).

H1: A shift in social norms towards more sustainability
leads to a reduction of transport taboos in the regime.

In order to be a recognised member of social networks, avoid sanctions and save re-
sources for costly decision-making processes, people adopt supposedly prototypical at-
titudes and behaviours. They adapt to a culture and absorb its supposed rules, guiding
principles and ideas about correct behaviour. These perceptions of what is considered
desirable and socially desirable by the majority are norms that act as the core of society's

shared culture (Hoor, 2020).

16



4.2 Mobility Culture
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Figure 2: Factors influencing mobility culture by Gétz & Deffner (2009, p. 41; translation from Klinger & Lan-
zendorf, 2015).

The above descriptions make it clear that there is no such thing as the culture. Rather,
different socio-technical networks each have their own cultures. There is also a cultural
concept that is increasingly the focus of everyday discourse and transformative projects,
especially in the context of transport and mobility. It is the concept of mobility culture
(e.g., Deffner et al,, 2017; Klinger & Lanzendorf, 2016; Ruhrort, 2019). The scientific de-
bate in the context of transformative goals symbolises the start of a paradigm shift away
from a purely technological perspective towards a social perspective on a transport tran-
sition (see also Gopel, 2016). Prioritising transport policy thus becomes a civil society
decision. Gotz and Deffner (2009) have presented a prominent definition of mobility cul-
ture that is shown in Figure 2. As can be seen in Fig. 2, G6tz and Deffner take a very broad
perspective. It includes almost all factors that influence mobility: infrastructure, behav-
iour, cityscape, public discourses and regulations. On the one hand, this is a strength of
the definition, as it is very flexible. On the other hand, however, it makes it unsuitable for
an empirical examination of the topic, as such a complex concept makes precise opera-
tionalisation difficult. This reflects a frequent debate in the social sciences. On the one
hand, there are the proponents of comprehensive concepts who argue in favour of broad
considerations in order to be able to draw a holistic picture, and, on the other hand, there
is the faction referred to by Hirsch and Levin (1999: 200) as the ‘validity police’, who call
for a narrow but very precise examination of social phenomena. Geels (2022) and Sorell
(2018) advocate the latter position of the validity police explicitly for the field of sustain-

able transformation research. Due to the complexity and magnitude of socio-technical
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transformation processes, a sharpened focus is necessary in order to understand the un-
derlying processes gradually, but clearly and validly. This work therefore adopts the cul-
tural-sociological perspective on mobility culture in the sense of the intersubjective ap-
proach. As a result, mobility culture is conceptualised in a focused and precise manner
via perceived social norms. What social norms should refer to in this context was identi-
fied in the context of this thesis in discussions with experts on central aspects of per-
ceived, mobility-related social needs of community members (see Bamberg et al., 2020
for a detailed description of the development of the measurement instrument). As a sec-
ond hypothesis, this thesis therefore investigates whether individual mobility behaviour
is more sustainable the more sustainable the local mobility culture is perceived to be

(H2).

HZ2: The more sustainable a person considers the local mobility cul-
ture to be, the more ecologically sustainable their individual mobility
behaviour is.

A key objective of mobility-related transformation processes should therefore be to pos-
itively influence society's assessment of its local mobility culture. However, a norm-
based understanding of local mobility culture presents it as a thing and thus as a given
social fact (cf. Konig, 1950, p. 61). But how can something tangible be changed in order
to open the window of opportunity for regime transformation? According to Durkheim,
social facts are created by people themselves, in that several individuals carry out a cer-
tain activity in the same way and thereby create and exemplify a certain social order.
Durkheim discusses the question of how a social system can change when this is beyond
the possibilities of individuals by referring to states of social disintegration (anomie). By
this he means new social differentiations caused by extensive processes of social change,
which result in the dissolution of collective order and create a momentum in which new
social systems guiding behaviour must be established (K6nig, 1950, pp. 57-69). At this
point, too, it becomes clear that Durkheim's considerations fit well into the theoretical
assumptions on the transformation of socio-technical regimes of the MLP. The momen-
tum described by Durkheim and Kénig (1950) is associated with the opening of a win-
dow of opportunity at the landscape level and a strong niche movement networked with

the regime.

Thus, according to Durkheim and the MLP, it would be possible to replace a car-oriented

local mobility culture with a morge sustainable local mobility culture if; firstly, a process
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of social change begins (e.g., growing acceptance of the need for a traffic transition), sec-
ondly, a group of people translates this into their daily actions (e.g., cycling more often)
and, thirdly, compliance or non-compliance is framed with positive or negative social

sanctions (e.g., (lack of) social recognition).
4.3 The Importance of Feeling Connected to Transformational Groups

In order to change existing mindsets, perceived social norms and thus mobility culture,
moments of anomie are needed. These are generated by social actors who consciously
and visibly oppose existing norms and thus open up space for alternative thinking. There
is a need for niche social actors who live out an alternative to the existing system in a
publicly effective way, thereby making it tangible and making deviant behaviour visi-
ble—the pluralistic ignorance can thus be dissolved, and attitudes can be attributed to
the majority that correspond to their own. However, in order for the social norms as-
signed to this group to really influence one's own behaviour as an action-guiding expec-
tation, it must be perceived as a majority and ideally, there must be a pronounced feeling
of solidarity with this majority (Abrams & Hogg, 1988; Tajfel & Turner, 1979). Several
experimental studies that have manipulated in-group norms and measured their effects
on the behaviour and attitudes of test subjects have demonstrated the importance of at-
tachment to social groups (cf,, e.g., Hogg & Turner, 1987; Hogg & Smith, 2007; Hornsey,
2008).

Here, a challenge emerges that may explain why niche movements often find it difficult
to transfer the more sustainable vision of social life that they exemplify to the main-
stream, i.e., to grow out of the in-group significance of certain norms (Schulte et al,,
2020). The ‘Transition Town’ movement is an illustrative example. Transition Towns are
organised groups of people who consciously implement a sustainable lifestyle in their
everyday lives, with the aim of getting as many people as possible to join them. However,
their membership in Germany is stagnating in a relatively small, highly educated milieu
(Maschkowski & Wanner, 2014). A study of 280 Transition Town initiatives also con-
cludes that the movement is mostly focused on internal networking and rarely manages
to make significant contributions to the socio-technical transformation of society as a
whole. However, the more heterogeneous such an initiative was, the more successful it
was in its external impact (Feola & Nunes, 2013). In order for perceived social norms to
have a real impact on people's attitudes and behaviour beyond an initiative, these social
norms need to be associated with groups with which one feels a certain affinity. For ex-
ample, because one's own milieu is represented in the group, or because people partici-

pate with whom one feels connected, trusts, or hopes for social recognition. According to
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these observations, a group consisting only of niche players has little chance of success.
What is needed is a combination of actors that represent as much of society as possible.
Urban Living Labs (ULLs) are a method that can be used to initiate such diverse groups.
These are online and offline formats for discussing, developing and testing alternative,
more sustainable visions for everyday life. They deliberately involve as many stakehold-
ers as possible to ensure that the group is connected to the wider society. According to
the studies mentioned above, the more diverse a ULL is, the more connected people feel
to it. This in turn substantially increases the transformative power of a ULL. The third
hypothesis of this dissertation describes this phenomenon based on the assumption that
a ULL is suitable for bringing together a diverse group of many different stakeholders
and building consensus around a jointly identified problem. The theoretical idea behind
this is that a heterogeneously staffed ULL represents a cross-section of society, so that
more people identify with its goals and the ULL actually has transformative potential to

change social norms.

H3: The more stakeholders from different societal groups are in-
volved in an Urban Living Lab (ULL), the more citizens identify with
the ULL and its goals.

5| Urban Living Labs: Forward to the Action
Research of the 1950s

Urban Living Labs (ULL) refer to action research, a theoretical orientation developed in
the USA in the 1950s. Kurt Lewin (1953) saw overcoming the hard boundary between
research object and research subject as a method for resolving social conflicts. The aim
was to allow scientific knowledge and reality to learn together and from each other. So-
ciological knowledge was to be generated under real conditions and thus have a targeted
effect. Projects were concerned, for example, with collective approaches to urban re-
newal, the reduction of discrimination or the improvement of working conditions
(Adelman, 1993). This made social science normative and its projects directly political
and emancipatory. Science actively helped to shape society. In Germany, the approach
also found resonance from around the 1970s in the context of a socially and scientifically
critical mood at German universities. At that time, the approach was positioned as a
counter-proposal to the rigid and supposedly unrealistic theoretical debates in the hu-

manities, which were criticised in some social groups (Haag, 1972; Horn, 1979).
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After a few years, however, the method itself began to attract criticism. This mainly con-
cerned the lack of objectivity and neutrality of the projects. In addition, the causal as-
sumptions about the effectiveness of the chosen theoretical and methodological concepts
proved to be a major challenge, as action research was used to solve complex, real social
problems. This made it very difficult to control for other influencing variables and to
compare projects. It was almost impossible to judge when an action research project had
been successful. Coupled with all this was the problem of the lack of a unified scientific-
theoretical and strategic orientation. All this ultimately led to purely descriptive findings,
but hardly to an understanding analysis of the causes in general, e.g., precarious working
conditions, or concrete solutions to them (Schneider, 1980). As a result, the action re-
search projects provided little knowledge of transformative processes for research, but
rather acted as moderators of social processes (Heinze, 1987). There were also reports
of failed social mobilisation, communication problems in the transdisciplinary project
groups, power or interest conflicts, and action researchers who were overwhelmed by
the complexity of a completely different working day (Koberer & Horn, 1979; Moser,
1975). These reasons led to a steady decline in the number of projects from the end of

the 1990s (von Unger et al., 2007).

Since 2005, however, this approach has experienced a renaissance in the European Un-
ion and in Germany in particular (Hossain et al., 2019; Schuurmann, 2015; Pascu & Van
Lieshout, 2009). The logic of action research was taken up once again under the name of
‘real-world laboratory’. In the German state of Baden-Wiirttemberg alone, €20 million
have been spent on real-world laboratory projects since 2015 (MWK, 2021). One con-
crete example is the ‘Future City Lab Stuttgart’. Initiated by the University of Stuttgart,
visionary locations for sustainable mobility were designed by students, prioritised in
workshops with civil society and political actors, and implemented as a real-life experi-
ment. For example, a car park was converted into a meeting place with a kiosk. What
began as a temporary experiment has now existed for six years, in 2024. It has continue
to be maintained on a voluntary basis. A new normality was created, initiated by a real-
world laboratory (Alcantara et al., 2018). As a result of such success stories, the state
government of Baden-Wiirttemberg increased the funding guideline again in 2021, with
possible funding amounts of up to €25 million per real-world laboratory (BMWK, 2021).
A first indication that transport taboos are being lifted? The German government for the
2021-2025 legislative period has also explicitly announced further funding for real-
world laboratory in its Federal Report on Research and Innovation 2022: "In addition,

the Federal Ministry of Transport, Building and Urban Affairs will promote the interdis-
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ciplinary and transdisciplinary development of sustainable mobility and logistics con-
cepts at the municipal level and their testing and implementation within the framework
of real-world laboratories (see also, III 4.1 Framework conditions for the promotion of

innovation)" (Deutscher Bundestag 2022, p. 90).

But how has this method regained strength in political and scientific discourse? Are the
lack of objectivity and neutrality as well as the difficulty of making causal assumptions
no longer perceived as a problem today? A 2018 documentation by the Scientific Service
of the German Bundestag justifies the high political funding sums by stating that "(...) not
only technological innovations, but (...) also social innovations that have arisen or could
arise as a result of technological upheavals [should be analysed] in order to develop
measures that are necessary to solve the resulting social challenges." (WD, p. 4). This can
be realised using the real-world laboratory method. Defila and Di Giulio (2019) also de-
rive a twofold potential from the observation of various real-world laboratories between
2015 and 2019: (1) Working on concrete everyday problems in real contexts makes the
topics tangible for all actors involved and makes working on a joint solution attractive.
(2) The role and significance of science in overcoming real problems is re-evaluated by
society—and in a positive way (Defila & Di Giulio, 2019, p. 1). ULLs are therefore seen as

an opportunity to develop complex socio-technical solutions.

Schipke et al. (2017) emphasises that real-world laboratories should contribute both to
the transformation as such and to the further development of transformation research.
On the one hand, the real-life experiments ensure that potential solutions to the identi-
fied challenges are experienced. On the other hand, it must also be a goal to generate
knowledge about the robustness, scalability and transferability of the solutions through
the process. However, the method's weak point remains a twofold deficit, which action
research was already exposed to. Firstly, a theoretical deficit becomes apparent. The
term is currently used for many, sometimes very different processes and projects. There
is no universally valid definition of the method and concrete impact expectations
(Schneidewind, 2014; Beecroft & Parodi, 2016). Secondly, this leads to an empirical def-
icit resulting from the lack of impact analyses. The claim formulated by Schapke et al.

(2017) is therefore currently being missed.

5.1 The Theoretical Deficit: Defining and Determining Urban Living Labs’
Possible Impacts

The term 'real-world laboratory' is a very general one. It covers many different ap-
proaches to action research, including the one that is the focus of this research, namely

Urban Living Labs (ULL). In order to answer the questions of what a ULL is and what
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impacts can be expected, it is necessary to look at the context of use and the associated
objectives, as the term is used in many different ways. The term living lab is also often
used. Although the two concepts differ only slightly in terminology, they represent two
completely different understandings of the design and purpose of the action research.
This can be seen as a major source of misunderstanding. The two concepts will therefore

be explained and distinguished below.

Living Labs (LL) refer to co-creation processes of technological innovations by potential
end-users, usually initiated by companies. Success or failure can be determined rela-
tively easily based on economic analyses of the final product (Leminen, 2015; Schuurman
etal.,, 2015; Veeckman et al., 2013). This is in line with the Council of the European Union,
which in a 2020 conclusion on the future use of LLs called for them to be used as a frame-
work for testing innovations “where appropriate in a real-world environment” (p. 4).
There are also numerous LLs in the mobility sector that focus on providing and testing
technological innovations in real-life conditions (e.g., the RMV-Easy project, which is
testing an autonomous e-shuttle on-demand service, see: https://www.probefahrt-zu-
kunft.de/). An LL can therefore provide a suitable framework for accelerating the tran-

sition of the engine.

In contrast to an LL, ULLs extend the
scope of impact to problems that affect
society as a whole and require close col-
laboration between numerous stake-

URBAN tocal holders to solve (Chronéer et al., 2019;

government /

LIVING LAB administration

Stehen & van Bueren, 2017). They are
therefore more closely related to action

research. The core aspect here is the in-

tegration of as many stakeholders as
Figure 3: Stakeholders in an Urban Living Lab, possible affected by the alternative vi-
own illustration. L .
sion into the real-world laboratory: civil
society, politics and administration. But science itself is also part of ULLs. On the one
hand, this means that the classical separation between research subject and research ob-
ject is dissolved, and that cooperation takes place together rather than alone in a scien-
tific-social structure. On the other hand, it also ensures that many social groups and mi-

lieus are part of the ULL. This is seen as an important aspect of a ULL to ensure that as

many people as possible in a location can identify with the ULL actors and that the ULL
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innovations are widely accepted by society (see Chapter 4.3; Burbridge, 2017; Oldenhof
et al,, 2020). This is a first literature-based confirmation of H3 (p. 16).

Due to their constellation, ULLs thus integrate all levels of the socio-technical regime,
together with actors in the niche. They thus represent an arena in which socio-technical
transformation processes can be constituted. Five universal key characteristics of ULLS
identified by McCormick and Hartmann (2017, p. 6) are suitable for a clear definition.
These are (1) Geographical embedding: ULLs are located or embedded in geographical
areas and they are predominantly not virtual platforms. (2) Experimentation and learn-
ing: ULLs test new technologies, solutions and strategies in real-life conditions and in a
highly visible way. (3) User participation and involvement: Stakeholder co-design and
involvement is often found in all phases of the ULL approach. (4) Leadership and owner-
ship: It seems that a clear leader or owner is crucial for ULLs, although there is a delicate
balance between steering and control. (5) Evaluation of actions and impact: Evaluation

underpins the ability of ULLs to facilitate formalised learning.
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Figure 4: Urban Living Lab in Bielefeld. (1) PR-campaign (here: postcard), (2) public kick-off, (3) public exper-
iments (here: parking lot is used as social space), source: own pictures.

In practical terms, the work of ULLs can be described as follows: a group of stakeholders
identifies a common problem and then organises an initial, public kick-off meeting to
further differentiate the ULL line-up. The core objective is to identify a common vision
as a group and then make this visible to everyone, including those beyond the ULL activ-
ists, through real-life experiments in public spaces. This is where the transformative po-
tential of a ULL unfolds: the aim is to initiate social thought processes and agenda-setting
within the regime. We also take this goal as further support for H1, namely that this can
break down transport taboos in the regime (cf. H1, p. 12) and gradually change local cul-
ture and behaviour patterns. This should ultimately lead to a regime transformation. Fig-
ure 4 shows these steps using photos of a ULL and Figure 5 shows the process as a dia-

gram.

An impact assessment of ULLs can therefore be well conceptualised based on the MLP.
Schliwa et al. (2015) suggest measuring ULL impacts on three levels, which are based on

the MLP levels of niche, regime and landscape. They suggest locating direct impacts at
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the niche level. These are directly visible or tangible things, such as changing behaviour
patterns (e.g., more sustainable mobility routines). Indirect impacts are the second level
to be assessed, primarily located in the regime and reflect changing political regulations
or prioritisation. Finally, diffuse impacts reflect changing cultural trends and normative
values in society at the landscape level. As explained in Chapter 4, these cultural changes
are the most important door opener for a socio-technical transformation process.

Schliwa et al. (2015, p. 4) also share this opinion.

F s 0@ &

Real-life
experiments

\\

Transformation of
local culture

Vision
development

Establishing the ULL
vision as new regime

Problem analysis

Figure 5: The ULL process, own illustration.

5.2 The Empirical Deficit: Measuring the Impacts of Urban Living Labs

The aim of ULLs is therefore to make concrete contributions to a more sustainable future.
For a method such as ULLs, which has sustainable community development as its guiding
principle, measuring transformative success is essential to legitimise the method. Ac-
cordingly, empirical impact assessment is an important part of ULL research (Parodi et
al, 2021). However, it is not possible to judge whether previous ULLs really achieved
their goals based on the data available to date (Beecroft & Parodi, 2016). This is because
there is a lack of empirical data on their impact pathways and effects. Even the example
of the successful Future City Lab in Stuttgart from an output perspective does not pro-
vide any accompanying empirical evaluation of how the successes can be explained. It
remains unclear what specific impacts the ULL activities had on the city's residents, pol-
iticians and other stakeholders and how these are related to the successful implementa-
tion of their niche innovations, like the kiosk on a previous car park (see p. 17). The rea-
sons for this are manifold. On the one hand, there is a lack of recognised empirically
measurable evaluation criteria (Luederitz et al., 2017). On the other hand, ULLs are con-
fronted with the same challenges that action research once faced. Firstly, because ULLs
are embedded in complex real-world contexts, it is complicated to provide evidence of
causality (Geels, 2022). Secondly, researchers are intensively involved in organisational
and moderation processes that prevent parallel evaluation for resource reasons (Parodi

etal,, 2021; Schneidewind & Rehm, 2019).
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One of the few empirical studies claiming to measure ULL impacts was conducted by
Schecke et al. (2021). It uses the continuation of 28 real-world laboratories of the same
funding guideline as an assessment of the transformative potential. The researchers an-
alysed documents and conducted quantitative and qualitative interviews with research-
ers involved in the real-world laboratories. The results paint a very heterogeneous pic-
ture. While on the one hand eight real-world laboratories existed over the duration of
the project, the feedback regarding the format and perceived success from a researcher's
perspective is divided. For example, the scientific output is critically assessed and justi-
fied on the one hand with a lack of empirical findings and on the other hand with re-
searchers being overloaded with coordinative and organisational tasks (pp. 418-420).
Nevertheless, the transformative potential of real-world laboratories is rated as high by
the majority of respondents. In addition, over 90% of respondents were involved in fol-
low-up applications for the continuation of real-world laboratories (p. 415). This study
does provide evidence of positive ULL impacts. However, it does so solely on the basis of
an assessment of indirect impacts at the regime level, which includes scientists. This
evaluation concept therefore fails to holistically assess the transformative potential
within the socio-technical system. In particular, the lack of consideration of diffuse ef-
fects on cultural mind-sets negates what Schliwa et al. (2015) consider to be the most
important aspect in assessing the impacts of socio-technical transformation processes.
To address this gap, the fourth hypothesis is that ULLs lead to a change in the local mo-
bility culture (H4). The fifth and final hypothesis is that ULLs, mediated by a change in
local mobility culture, also lead to more sustainable mobility behaviour among people in

the ULL neighbourhood (H5).

H4: Urban Living Labs lead to a change in the local mobility culture.
H5: By changing the local mobility culture, Urban Living Labs lead to
more sustainable behaviour among citizens.

From vision to reality—are ULLs suitable for organising a socio-technical transformation
process to implement a transport transition? In the following second part of the disser-

tation, this question will be further analysed empirically.
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PART 2: THE REALITY

P

]

B
ONOA

Illustration: mobilista /Johannes Schwer,

27
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7| Urban Living Labs: From Visions to Real-
ity?

Urban Living Labs (ULLs) are increasingly being used as a method to realise a socially
accepted traffic transition (e.g., in Stuttgart (Alcantara et al., 2018), Munich (Miick et al.,
2019) or Bielefeld (Sennestadt GmbH, 2024)). However, so far this is more assumption
than fact, as there is a lack of empirical data on the effectiveness of the method. As a
result, this dissertation is based on five hypotheses that deal theoretically and empiri-
cally with the transformative potential of ULLs in the context of a traffic transition. At its
core is the identified twofold deficit of ULL research. Firstly, a theoretical deficit of a lack
of agreement on what a ULL is and how it can have an impact on mainstream behaviour
in society. Secondly, an empirical deficit consisting of missing data sets on change pro-
cesses through ULLs. The hypotheses formulated in the first part of this dissertation can
be assigned to these two deficits. The following three publications form the basis of the
discussion of these hypotheses. The research objectives, data used and methods of data
analysis are summarised in Table 1, while Chapter 7.1 lists the corresponding Digital Ob-
ject Identifier (DOI) of the articles and provides brief summaries of their content. This is
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followed by the discussion section of this dissertation, before open research questions

are identified and finally the limitations of this work are summarised.
7.1 Article Summaries

The three articles summarised below are the publications associated with this cumula-
tive dissertation. Firstly, an operationalisation of the concept of ‘local mobility culture’
in the sense of a norm-based understanding of culture is presented. This measuring in-
strument is the basis for the impact assessment of ULLs, applied here as an example in
the third article. In an intermediate step, however, the second article presents experi-
mental studies in order to analyse in a comprehensible way how people generate their

assessment of mobility-related social norms.
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Table 1. The research objectives, the data and the methods of data analysis of the
publications presented in Chapter 7.1.1 to Chapter 7.1.3.

Article Resarch Aims Data Methods

(Chapter)

7.1.1 How can local mobi-  Study 1: Descriptive analy-
lity culture be ope- convenience sample, compo-  ses; exploratory fac-
rationalised as a sed of students from two dif-  tor analysis (EFA);
social science pheno- ferent universities and visi-  confirmatory factor
menon using quanti- tors attending an Open Uni-  analysis (CFA); t-
tative measurement  versity Day. tests; correlation
tools? analyses; structural

Study 2: equation modeling
How does localmo-  Sample generated by there-  (SEM); analysis of
bility culture in- turn of a survey sent to all variances (ANOVA);
fluence mobility de-  households in a small Ger- hierarchial regres-
cisions? man town (approx. 2.200 sion analysis.

households).

Study 3:

Stratified random sample,

generated in 12 German ci-

ties, using an online access

panel.

7.1.2 How are descriptive  Study 1: Descriptive analy-
social norms formed, Stratified random sample, ses; correlation ana-
and how do they in-  generated in 12 German ci-  lyses; hierarchial re-
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7.1.1 Paper 1: Local mobility culture as injunctive normative beliefs - A theoreti-
cal approach and a related measurement instrument

DOI: https://doi.org/10.1016/].jenvp.2020.101465

The article discusses the concept of local mobility culture as an explanation of different,
locally typical mobility patterns. The focus is on two questions. Firstly, how local mobility
culture can be operationalised as a social science phenomenon, and, secondly, how it is

related to mobility decisions.

For practical research and theoretical reasons, a norm-based understanding of culture is
presented as the basis for the operationalisation of the construct. Specifically, the oper-
ationalisation is based on injunctive and descriptive normative beliefs and reflects a lo-
cal, commonly shared meaning system about socially accepted mobility behaviour and
attitudes. It is inspired by the findings that people base their thoughts and actions on
their assessment of their environment, e.g., the neighbourhood (see Chapter 4 and, e.g.,

Asch, 1956; Kashima et al.,, 2013; Sherif, 1936).

The 22-item measurement instrument has a structure of seven first-order factors that
reflect the influence of two latent second-order factors, which reflect the perceived sup-
port for either a multimodal or a car-orientated transport policy. In the article, we also
explore the assumption that these factors of injunctive normative beliefs influence indi-
vidual mobility decisions only indirectly, mediated by descriptive normative beliefs.
Three studies with different samples and survey methods serve as the empirical basis
for the analyses. Exploratory factor analysis (EFA) and Confirmatory Factor Analysis
(CFA) confirm the structure, validity and reliability of the newly developed measurement
instrument in all three studies. However, the latent factors of injunctive normative be-
liefs also have a direct influence on self-reported mobility behaviour. Their influence is
only partially mediated by descriptive normative beliefs. Together they make a signifi-
cant contribution to the variance explanation of self-reported car use of 16 to 47%, de-

pending on the study.

Another aspect of the investigation was to consider whether local mobility culture is
purely a subjective phenomenon or also reflected in the objective infrastructure availa-
ble. To explore this, a sample of 725 individuals was selected, each assigned to a specific
city category (e.g., car cities or bicycle cities). These city categories represented distinct,
locally dominant transport infrastructures, as identified in a study by Klinger et al.
(2013). In a hierarchical regression analysis to explain self-reported car and bicycle use,

the infrastructure indicators were first included as dummy variables. The regression
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model was then extended to include the factors measuring local mobility culture to test
their additional explanatory power. First, it was shown that the infrastructure indicators
alone can explain 5 to 7% of the variance in car and bicycle use. Secondly, however, it is
equally clear that the inclusion of the latent factors of injunctive normative beliefs and
descriptive normative beliefs significantly increases the predictive power of the model

to 19% and 22% respectively.

According to these analyses, providing sustainable transport infrastructure is not suffi-
cient to achieve modal shift. There is a need for further action aimed at influencing social
interaction processes which develop a local mobility culture. These results thus confirm
the importance of socio-technical transformation processes. They also provide initial in-
dications of the effectiveness of ULLs. This is because their activities are aimed precisely
atinfluencing social debates through public experimentation with and promotion of sus-
tainable means of transport in order to achieve strong local social support and consensus

for sustainable mobility.

Despite the validity of the items, the content of the measuring instrument for measuring
local mobility culture can be discussed. So far, the items do not contain much information
about public transport. However, initial adaptations of the measurement instrument
with greater consideration of public transport are already underway in this regard

(Rollin, 2023).

7.1.2 Paper 2: It's All Up to My Fellow Citizens. Descriptive Norms as a Decisive
Mediator in the Relationship between Infrastructure and Mobility Behaviour

DOI: https://doi.org/10.3389/fpsyq.2020.610343

The motivation for this paper is based on the direct connection between descriptive
norms and personal mobility behaviour identified in the first paper (Bamberg et al,
2020). We therefore investigated how people derive their descriptive social norms. We
used an interesting observation in Berlin as an application example. There, two tempo-
rary cycle paths (so-called “pop-up” bike lanes) were used in completely different ways.
While bicycle use multiplied in the area of one pop-up bike lane, it was simultaneously
used as an additional car parking area in the other district. Using this phenomenon as an
example, the article takes a closer look at descriptive social norms, their influence on

behaviour and how they arise. Does a certain behaviour replicate itself because it is seen
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as the usual behaviour? And what activates a certain descriptive social norm? Is it the

visible behaviour of others, or is the sight of traffic infrastructure enough?

The first hypothesis, that people make their own mobility behaviour dependent on the
descriptive social norms of a place as well as on the local transport infrastructure, was
confirmed on the basis of a correlative study and thus coincides with the findings of the
first article of this dissertation mentioned above. This inevitably leads to the question of
whether it is sufficient to find certain infrastructural framework conditions in order to
form a clear opinion about the descriptive norms prevailing there, or whether it is also
necessary to be able to observe adequate behaviour. As a second hypothesis, it was there-
fore initially investigated whether people systematically derive certain descriptive social
norms from visible transport infrastructure. This was realised through an online vignette
experiment with photomontages. The test subjects were randomly assigned to a photo-
montage showing either a view of a road with or without a pop-up bicycle lane. Prior to
this, a cover story was used to put them in the position of having just moved to a previ-
ously unknown location and not knowing anyone there. The results show that people
with a view of a pop-up bicycle lane assigned a significantly higher descriptive norm for
sustainable mobility to this location, while photos without a pop-up bicycle lane were

expected to have a higher descriptive norm for car use.

A second experimental vignette study was extended to include the factor of visible be-
haviour. The test subjects were now randomly assigned to one of four photomontages.
Behaviour corresponding to the infrastructure was either visible or not. The results show
that subjects who saw a pop-up bicycle lane and its use rated the highest of all sustaina-
ble descriptive norms. Seeing sustainable infrastructure and sustainable mobility behav-
iour appears to have a stronger influence on the development of a descriptive norm than

seeing transport infrastructure alone.

These findings empower ULL actors. Their public and highly visible use and support of
sustainable means of transport in the context of real-life experiments can apparently in-
crease the expression of a place’s sustainable descriptive norms. The fact that the studies
also showed that there is no significant correlation between self-reported car use and
the descriptive norm of perceived car use also disproves the hypothesis that descriptive
norms only represent personal mobility patterns. So, even if previously completely con-
vinced frequent car drivers arrive at a new location to which they immediately assign a
descriptive norm for the use of environmentally friendly means of transport, this study
provides empirical support for the assumption, that this person will adapt their own mo-

bility behaviour accordingly.
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7.1.3 Paper 3: Cracks in the Wall of a Car-Oriented Local Mobility System-Re-
sults of an Urban Living Lab

DOI: https://doi.org/10.1016/].jenvp.2021.101678

Finally, this article uses the findings of the first two papers to operationalise and exem-
plify an evaluation concept for mobility-related real-world laboratories based on a theo-
retical proposal by Schliwa et al. (2015). This is based on a combination of the MLP and
the Transition Management Approach (TM) (Loorbach, 2007). The latter is suitable as a
governance model for designing a ULL. The MLP serves as a theoretical framework for
categorising how ULLs can generate transformative impact. The integration of the TM
into the MLP was adopted from Schliwa et al. (2015), and ULLs were accordingly located
between niche and regime. In doing so, we give them the concept of an "empowered
niche". This represents niche movements that have the competence and influence to ac-
tually challenge the regime. We also supplement this model with citizens as a separate,
relevant influencing factor. With their behaviour and the mobility culture attributed to
them, they determine whether the vision of the empowered niche or the existing status
quo of the regime receives the vote of the majority. Also based on the MLP, we measure
ULL impacts on three levels: a direct (niche / citizens), indirect (regime) and diffuse

(landscape) level (see Fig. 6). The diffuse impacts (changes at the cultural and normative
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Figure 6: Impacts from Urban Living Labs as Empowered Niche (Rollin et al., 2021, p. 3).
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level) are described in the literature as the most important but have not yet been opera-
tionalised. We answer this open research question on the operationalisation of diffuse

effects using the items for measuring local mobility culture presented in Paper 1.

The direct, indirect and diffuse effects of a ULL were analysed for this article using the
ULL "getting ahead together" in the small German town of Bad Boll as an example. The
ULL analysed was established in 2018 and began public campaigns in spring 2019. In the
first public year alone, more than 80 real-life experiments were carried out on site. For
example, competitions were held to motivate people to use public transport, and car
parks were temporarily converted into ice cream parlours. At first glance, a lot was
achieved. For example, a new bus stop and a bicycle car park were built in the town at
the instigation of the ULL stakeholders. Direct impacts can also be seen in the overall
increased sustainable mobility behaviour of people in the town. Indirect impacts, meas-
ured by a qualitative interview with the mayor involved in the ULL, indicate increased
political support for sustainable transport infrastructure. In addition, diffuse impacts in-
dicate that the local mobility culture in the town has developed positively, at least in part.
These results are interpreted as the first cracks in the wall of the car-dominating status
quo. Due to the study design, however, the observations cannot be causally attributed to

the impact of the ULL.

8| Urban Living Labs and the Transfor-
mation of the Transport Sector—a Model for
Success?

60.6% of transport-related CO2 emissions come from private motorised transport (Eu-
ropean Environmental Agency, 2022). There is therefore a clear need for a holistic
transport transition that goes hand in hand with a socially accepted change towards
more ecological mobility behaviour. The starting point of this dissertation project was
the question of whether a traffic transition that completely covers the socio-technical
system can be realised in a socially acceptable way through a ULL. To date, the goal of
reducing emissions in the transport sector has mostly been pursued through top-down
approaches. The idea is that policy frameworks and initiatives, as well as advanced tech-
nology and a successful innovation culture, are the most important aspects on the path
to climate neutrality in the transport sector. One explanation for the persistence of this

approach, despite the lack of success with the necessary clarity, is the existence of
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transport taboos. These prevent political decision-makers from pursuing transport pol-
icies that go against the perceived social consensus of the current car-centred main-
stream behaviour. Political action against this status quo is associated with the fear of
losing power. Therefore, the focus is on solutions for a transport transition that do not
involve fundamental changes in mainstream behaviour. To this end, the focus is on inno-
vations that aim to reduce the sector's climate-damaging emissions without making it
necessary to travel less or differently (Deutschlandfunk, 2023; Gossling & Cohen, 2014).
However, this perspective obscures an important debate, namely the role of changing
practices and social dynamics. Matos et al. (2022) show that global emissions could be
reduced by almost 76% through a combination of technological innovation and adapta-
tion of mainstream behaviour. In contrast, relying on technological innovation alone
could only halve emissions at most. A key explanation for this lower value for purely
technological solutions is rebound effects (Matos et al., 2022, p. 9). In the transport sec-
tor, these describe the offsetting of CO2 savings by more frequent or longer journeys with
more environmentally friendly means of transport. For example, if a person buys a hy-
brid car, he or she may drive it more often, feeling that this is now possible in an envi-
ronmentally friendly way. This negates the savings made possible by the technological
innovation, and the sector as a whole does not become more climate-friendly (de Haan
etal., 2015). This also makes the goal of decarbonising the transport sector a social issue
of individual behavioural choices by all members of society. These debates can be con-
ceptualised in terms of socio-technical transformation processes. These describe the
complex path dependencies that take place between technological, political, infrastruc-
tural and social levels with the aim of changing the world as we perceive it as 'normal’.
In order to address the question of whether a ULL is suitable for lending structure to
such socio-technical transformation processes, the following section addresses the iden-
tified twofold deficit of the ULL method (cf. Chap. 7.1 & Chap. 7.2) and uses it to discuss
the hypotheses formulated in Part 1 "THE VISION" of this dissertation.

8.1 Discussion of the Theoretical Urban Living Lab Deficit

The theoretical question of how and where a ULL can be effective has been addressed
from a cultural sociological perspective. It makes use of the observations that people ori-
ent their individual behaviour strongly towards social norms and that this also applies
to their mobility behaviour (cf,, e.g., Javaid et al.,, 2021; Ramos et al., 2020). Integrated
into the transformation-theoretical model of the Multi-Level Perspective (MLP) (see
Chapter 3.1), transformation processes are considered successful if social norms change.

But are social norms a suitable unit of analysis for assessing the impacts of a ULL?

36



First of all, the conceptualisation of local mobility culture as a normatively shared system
of meaning has proven to be suitable for explaining mobility behaviour (cf. Bamberg et
al,, 2020). Using the newly operationalised measurement instrument, the social embed-
ding in the choice of means of transport is emphasised. Based on the given infrastructural
environment, mobility culture is socially constructed and ultimately has an impact on
one's own mobility behaviour. It remains an independent and influential predictor of
transport mode choice, even when including classic control variables in inferential sta-
tistical models, such as habit or car ownership (Bamberg et al., 2020, p. 8). According to
this information, changing social norms can therefore also lead to a change in people's
mobility behaviour. Various preliminary studies have already been carried out on the
transformation of social norms in general. This dissertation adopts Sherif's (1936) per-

spective that social norms develop through everyday interaction in social groups.

Following these findings, initiating and organising a public discourse on the design of the
local mobility system can have an impact on the local acceptance of an alternative
transport policy that promotes eco-mobility (pull measures) on the one hand and re-
duces car attractiveness (push measures) on the other. In transformation-oriented
transport policy research, such a combination of push and pull measures is considered a
promising way to achieve an effective mobility transition (Sommer et al., 2022; Wang et
al,, 2020). This dissertation confirms H1 (see p. 12) that a change in social majority opin-
ion can reduce transport taboos towards an alternative, sustainable transport policy.
This is because the surveys at the ULL in Bad Boll revealed that pluralistic ignorance is
present in the regime. It was already clear from the first survey that the local citizens
also perceived a mood in favour of sustainable means of transport. However, the local
mayor's commitment to the project goals increased over time in parallel with a likewise
steadily increasing social mood regarding the promotion of sustainable transport policy
(Rollin et al., 2021, p. 6). The fact that a ULL has the transformative power to initiate
cultural changes at the landscape or meta-level and that these in turn have an impact on
the political regime at the meso-level was thus at least partially evident in Rollin et al.
(2021). The steadily increasing commitment of the local mayor in Bad Boll can also be
interpreted as a slight confirmation of H1 (cf. p. 12), namely, that changing social norms

result in a change in political prioritisation of actors in the political regime.

The observation that the role and importance of support from the local political regime
has grown over the course of ULL activities is also in line with H3 (cf. p. 16). In addition,
it should be noted that a ULL should be as heterogeneous as possible in order to have a

transformative effect, as the more people feel connected to the social group of the ULL,
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the more important this has indeed proven to be. H3 is supported overall, firstly because
such a group was found in Bad Boll and secondly because it was able to agree on a com-
mon goal. Local niche activists (so-called ‘sustainability managers’) are active in the ULL,
as well as all of the town's major employers and the mayor. The latter is very popular in
the town and has been consistently confirmed in office in every election since 1996—
most recently with 96.6% (Staatsanzeiger, 2020). The "ULL" label has given the group a
conceptual framework that has made it possible to work together in the first place. The
fact that the group is still operating in the same composition for the fifth year in a row
(cf. gemeinsam-weiterkomme.de) can also be seen as confirmation of H3. Further activ-
ities are also planned for 2024 and beyond, for example, to support the reactivation ef-
forts of the local railway connection and car park management. The ULL stakeholders
are also consulted by neighbouring municipalities as speakers on their best-practice ex-
periences of a local traffic transition (EmK, 2023). This provides evidence that a success-
ful, established local ULL can also have an impact beyond its own regional target. These
developments stimulate the important branch of research to address the questions of
what role such a ULL can actually play for a fundamental traffic transition that is not just
focused on one district or location. It also makes it clear that the definition of a ULL as an
arena for joint visioning and experimentation by many different stakeholders cited in
Chapter 6 is a suitable conceptual approach for bringing about changes in the mindsets

of the people in the region and thus forcing a local traffic transition.

These considerations also show that the theoretical deficit of ULL research can be re-
solved with a standards-based assessment of effectiveness. Impact measurement on the
three levels of direct, indirect and diffuse effects has proven to be practicable and, in par-
ticular, the operationalisation of diffuse effects using the measuring instrument for
measuring local mobility culture has proven to be useful (cf. Rollin et al., 2021; Schliwa
et al,, 2015). Consequently, it is recommended to analyse any changes within local social
networks (e.g., extended family, circles of friends, colleagues and acquaintances) as a ref-
erence group for assessing social ULL impacts. This approach is based on the proposal
by Kashima, Wilson, Lusher et al. (2013), but also Klinger, Kenworthy and Lanzendorf
(2013), namely, to use community-based networks as units when assessing local mobil-
ity culture or cultural transformation projects. For these reasons and with regard to H3
(p- 16), we have adopted this suggestion and evaluate the local mobility culture as nor-
mative beliefs at the neighbourhood level (e.g., "The people in my neighbourhood..."). In
the exemplary evaluation of the ULL in Bad Boll, the connection with the local people
generally increased over the course of the project (Mean 2019 = 2.85; Mean 2020 = 2.94;
Mean 2021 = 3.13). The evaluation of the goals of the ULL stakeholders also developed

38



positively (Mean 2020 = 3.20; Mean 2021 = 3.33) as well as the perceived social support
of some factors of the measurement instrument for measuring sustainable mobility cul-
ture (cf. Rollin, 2023, pp. 6-7; Rollin et al., 2021, p. 24). I also see these findings as a
confirmation of H3 (p. 16), namely the importance of a heterogeneous but united ULL

group for the social acceptance of ULL goals and their transformative potential.

The fact that changes at a cultural level could be measured after just one year of ULL
activities is also a surprising and empowering observation. ULLs can therefore also pave
the way in the short term for making local people's mobility behaviour more environ-
mentally friendly in the medium term. This is surprising because it is otherwise consid-
ered an extremely lengthy process to be able to significantly change the mobility behav-

iour of a larger group (Aarts & Dijksterhuis, 2000; Ramos et al., 2020).

This work has also addressed the question of how the assessment of local mobility-re-
lated norms is formed. In the experimental paper by Rollin and Bamberg (2021), it was
shown that it is partly fed by local transport infrastructure. However, it also became clear
that visible behaviour is extremely important for the assessment of sustainable mobility
norms (Rollin & Bamberg, 2021, pp. 10-12). Sustainable mobility norms are attributed
to a place all the more strongly if you can observe people there who themselves travel
sustainably. In other words, the majority explicitly behave contrary to the supposed
mainstream norms. A qualitative survey on what people would do if they were visiting a
place that was previously unknown to them, presented with a photo also revealed the
impact of such norm attributions: in a place where a cycle lane is visible, 21.8% of the
test subjects would cycle as their first activity. At another place where, in addition to the
cycle lane, people riding bicycles were also presented in the photo, the proportion of test
subjects who also want to ride a bicycle themselves as their first activity increases to
23.1%. In photos of places without cycle lanes, zero test subjects stated that they them-
selves wanted to cycle on site (cf. Rollin & Bamberg, 2021, p. 10). Offering a safe and
environmentally friendly transport infrastructure therefore has very concrete effects on
individual mobility decisions. However, seeing other local people using this infrastruc-
ture adequately further reinforces this effect. Using other residents of one's own neigh-
bourhood or town as a reference group for measuring ULL impacts is confirmed by these
results as a suitable approach. At the same time, in this experimental design, self-re-
ported car use is not significantly related to the assessment of the descriptive norm. It is
therefore refuted that the descriptive norm attributed to a place simply reflects one's

own mobility behaviour (Rollin & Bamberg, 2021, p. 9). These are all results that rein-
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force the sense of a socio-technical perspective on transformation processes. Infrastruc-
tural adjustments alone have less positive impact on ecologically sustainable mobility
than approaches that also strive for social innovation and, for example, demonstrate an

adequate use of infrastructure for ecological travel through public action.

People therefore use the observation of local mobility patterns to interpret what is con-
sidered adequate mobility behaviour in the location. According to the findings of this
study, there is a high probability that people will adapt to this observed "normality". This
is because mobility-related social norms are independent, predictive factors of individ-
ual mobility decisions. Most transport planners and politicians probably do not realise
how strongly they can influence the descriptive social norms perceived by people. How-
ever, utilising psychological and design knowledge for the redesign of public spaces in a
way that leads to the formation or activation of ecomobility-related descriptive social
norms can apparently significantly simplify a traffic transition. This is because the
demonstration of a certain mobility behaviour can influence the choice of means of
transport that is considered appropriate. This also provides evidence that consciously
breaking with the supposed social consensus that driving is the most accepted mobility
behaviour can have a positive impact on a more sustainable assessment of the local mo-
bility culture. Accordingly, the fifth hypothesis (see p. 22) that ULLs that feature the pub-
lic testing of alternative behaviour patterns have a transformative effect on the local mo-
bility culture can be evaluated positively. Measuring corresponding ULL impacts at these
levels therefore proves to be a suitable theoretical framework for ULL evaluation. The

theoretical deficit could be resolved in this way.
8.2 Discussion of the Empirical Urban Living Lab Deficit

These findings automatically raise the question of how this cultural level can be opera-
tionalised and measured in order to assess the effectiveness of a ULL. In response to
these questions, this dissertation has operationalised the concept of local mobility cul-
ture as a social science phenomenon. The use of this operationalisation to empirically
measure the cultural level of local change processes in the course of a mobility-related
ULL is a central achievement of this thesis. The validation of the instrument and the de-
termination of its predictive power with regard to individual mode choice underline the
importance of this perspective for social science transport research. The challenge, but
also the central goal of a successful transport transition, should be to change mainstream
mobility behaviour. According to the theoretical groundwork presented in part one, the
perceived social consensus on the prioritisation of the socio-technical regime in

transport policy and on the appropriate choice of means of transport is a promising lever
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for a socially accepted transport transition. But can this be demonstrated empirically? Is

mobility behaviour social behaviour and embedded in social interaction processes?

Based on the given transport infrastructure, the assessment of the local mobility culture
is actually socially constructed and in turn has an impact on people's own mobility be-
haviour. This is shown by the experimental results in Rollin & Bamberg (2021) and the
structural equation modelling in Bamberg et al. (2021). This is a clear confirmation of H2
(see p. 14), namely that mobility behaviour is related to local mobility culture. The oper-
ationalisation of local mobility culture has been confirmed several times as an independ-
ent, strong predictor of car use, even in models including central control variables (Bam-
berg et al., 2020, p. 8). This applies to both the social norms included in the concept,
namely both the injunctive and the descriptive norms. In the following, these findings

are discussed with a view to clarifying the empirical ULL deficit (cf. Section 6.2).

In order to address this empirical deficit in ULL research, Rollin et al. (2021) evaluated
one ULL as an example. To this end, a qualitative interview was conducted to assess di-
rect and indirect impacts, and quantitative trend data was collected over three survey
periods to assess diffuse impacts. The samples for the quantitative study were drawn
from paper questionnaires that were returned to all households and employees in the
town. The core of the questionnaires were the items measuring the local mobility culture

(cf. Bamberg et al., 2020).

In the ULLs analysed as examples, the trend studies measured changes at the cultural
level after one year of ULL activities, which is a clear confirmation of H4 (see p. 22). On
average, the surveyed citizens of and employees in Bad Boll perceived significantly lower
social support for local transport policies that prioritise the needs of car users and lower
social support for policies that aim to develop existing infrastructure for car use for this
purpose. In line with these findings, there is also a trend towards greater support for
transport policies that aim to reduce local car use infrastructure. The transformative rel-
evance of these findings lies in the chance to implement alternative ideas that are more
likely to meet with societal acceptance during an open window of opportunity (Geels and
Schot, 2007). Such momentum should be utilised immediately by politicians, as windows
of opportunity can close again quickly. But they can also remain open due to specific dy-
namics in the socio-technical system. Windows of opportunity are kept open by main-
taining pressure on the regime through ongoing real-world experiments, or through di-
rect political intervention. But it is not a straightforward process. The influence of pow-

erful regime actors opposed to change also has the potential to quickly close such a win-
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dow (Graham-Nye et al.,, 2024). Tongur and Engwall (2017), for example, use the exam-
ple of a transport infrastructure project. The latter can be prevented by a structured com-
position and consensus-based process design within a ULL. In Bad Boll, it was possible
to integrate the most important stakeholders on the political, economic and civil society
side into the ULL and have them commit to a common vision. Once a window of oppor-
tunity has been opened, it should remain open more reliably under these conditions. As
a policy, knowing the timing of a window of opportunity on the basis of ULL-accompany-
ing studies is accordingly very valuable information for deciding the perfect time to im-
plement or communicate a future transport policy vision. This is another argument in
favour of collecting empirical data during a ULL process, especially in cooperation with

local political actors.

Despite the methodological problem associated with an impossible causal interpretation
of the results from Bad Boll due to the trend design of the data, I see them as empirical
evidence that ULL activities have caused at least some cracks in the wall of the car-dom-
inated local mobility system. The evaluation of a third survey also continues to show
clear effects on the behavioural dimensions: Rollin (2022, p. 3) shows that the car is ac-
tually used less frequently at the official end of the project in 2021 than in 2019 before
the start of ULL activities (Mean 2019: 3.98; Mean 2021: 3.63), but cycling (Mean 2019:
2.53; Mean 2021: 2.77) and walking (Mean 2019: 2.86; Mean 2021: 3.09) are used more
frequently. These are indications of a confirmation of H4 (cf. p. 22) that ULLs can influ-
ence people's mobility behaviour by changing the local mobility culture (cf. p. 35). Due
to the methodological design of this study, however, this connection remains hypothet-
ical, as it cannot be assessed causally. Nevertheless, analyses of variance have shown that
these mean differences are statistically significant. Only the initially positive develop-
ment of more frequent bus use in the middle of the project in 2020 fell back to the 2019
level at the end of the project. Here, however, the increased proportion of people work-
ing from home and the nationwide decline in public transport use due to fear of infection
in the context of the current Covid-19 pandemic are plausible explanations, incidentally,
for all changes found on the behavioural dimension. It would be interesting to see
whether bus use has increased again in the meantime. Discussions are currently under-
way with the local ULL stakeholders as to whether a fourth study will be conducted in

2026 to analyse such medium-term developments.

In principle, the exemplary application of a ULL in Bad Boll has raised the question of

whether the ULL should be judged as successful or not. It is worth taking another look at
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the transition management approach (see Schliwa et al.,, 2015). According to its assump-
tions, a ULL has only completed a first transition cycle after one year. After a period of
reflection, the next cycle begins, then a new one, and so on. Apparently, the first three
cycles between 2019 and 2021 had the desired impact on mobility in Bad Boll. This is
because mobility behaviour has developed in a more sustainable direction, and the fac-
tors of local mobility culture that reflect the perceived social support for sustainable
means of transport have also increased (cf. Rollin, 2022). With an even longer time lag
and further transition cycles, even clearer developments would be measurable according
to this theoretical logic. Empirical answers need to be generated based on new surveys.
Until then, however, the first three transition cycles between 2019 and 2021 can be con-
sidered successful. There is empirical evidence of changes at the cultural level, which is

particularly relevant for transformation processes.

The exemplary evaluation of the ULL also shows that it is fundamentally possible to ini-
tiate a local transport transition through ULLs—provided that they fulfil the conditions
for successful transformation processes set out at the end of Chapter 4. These are: (1) a
niche vision collectively shared by a large number of actors, (2) networking of the niche
movement with regime decision-makers from politics, business and science, (3) political
actors in the regime who react sensitively and openly to changing social moods, and (4)
pressure from the landscape level due to changing social mindsets and macro trends. All
of the aspects mentioned here were fulfilled by the analysed ULL in Bad Boll. The empir-
ical deficit was thus addressed in two ways: (1) The dissertation offers a suitable opera-
tionalisation to empirically measure ULL impacts. (2) The dissertation provides the first
empirical data sets for the impact analysis of a ULL. However, the fact that the quantita-
tive data collected at three points in time to analyse diffuse ULL-impacts is a trend design,
and not data sets linked as a panel, reduces its informative value and clarity. The changes
measured are also relatively small and have only been analysed in one case study. How-
ever, it does atleast provide numerous indications of the suitability of the proposed eval-
uation instrument on the one hand and the effectiveness of mobility-related ULLs on the
other. The empirical deficit now requires intensive further studies in order to strengthen

the evidence for these findings.
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9| General Discussion

\
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Figure 7: Visible ULL successes in Bad Boll: new bus stop in the village (left) and free cargo bike for
residents (right). Photos: Stefan Weiland.

The dissertation project has provided answers to the question of whether ULLs are a way
to foster a transport transition with broad social acceptance and to solve the social and
environmental challenges of the current car-dominated system. The ULL in Bad Boll has
demonstrated successes that support this general assumption. The mobility behaviour
of local people, the local mobility culture and the attitudes of representatives of the re-
gime have changed positively. The empowered niche has also continued to operate since
the end of the ULL-funding-phase. Two actors who are currently coordinating the ULL
on-site are now being paid by funding from local companies involved in the ULL, which
is a clear commitment to the project. The ULL has been regularly visible in the cityscape
with real-life experiments since mid-2019 and into 2024, and ULL stakeholders are val-
ued as transformation consultants in neighbouring municipalities (EmK, 2023; ge-
meinsam-weiterkommen.de). The goals of the ULL have even become an integral part of
the town's sustainability strategy, in which it is also a declared goal to attach great im-
portance to a "cross-local integrated transport concept for the needs of all road users”
(Gemeinde Bad Boll, 2024). The framework created by the method to institutionalise
themselves as a group and impose a common label has thus had an effect, at least in this

case study.

In addition to the outlined involvement of a diverse number of different stakeholders
and important local figures in the ULL, the diligent realisation of real-life experiments
could be essential. The ULL in Bad Boll presented here has realised over 80 real-world
experiments in the first three years of the project, some of them quite radical (e.g., using
car parking spaces as an ice cream parlour for five weeks; Rollin et al., 2021, p. 5). This
figure of experiments is higher than many comparable ULLs in Germany (Karlsruher In-

stitute of Technology, 2024). In order for the transformative processes to become the
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new ‘normality’ in the long term, openness to the niche vision in the dominant regime is
also necessary (Gopel, 2015; Mulgan & Leadbeater, 2013). The interviewed mayor from
the location of the analysed ULL was impressed by the initiative, especially by the com-
mitment of the ULL actors known and networked in the location (Rollin et al,, 2021, p.
6). The analyses presented here also provide empirical evidence for the assumption that
support from the political regime is particularly reliable when recognised local actors
are involved in the ULL and citizens identify with these goals. Support for the project and
its objectives is indeed very clear in Bad Boll in the third survey. Over 80% of respond-
ents support the ULL initiative (Rollin, 2022, p. 5). Information campaigns about these
high approval ratings of the project goals could open doors to dissolve the pluralistic
ignorance of the population and transport taboos of transport politicians, shift the per-
ceived mobility-related norms and thus further motivate the use of eco-mobility. The
sheer quantity of the composition and equipment of a ULL is therefore not the decisive
factor. Instead, the group primarily needs motivated, locally popular players with deci-
sion-making power. Political anchoring of local transformation processes is therefore a
necessary condition for successful change (see also Parodi et al., 2021; Turnhout et al,,

2020).

This dissertation does not explicitly address the question of a socially equitable transport
transition. However, experiments in Bad Boll and the experimental studies by Rollin &
Bamberg (2021) have shown that street space can be organised differently without this
necessarily leading to social conflicts. Despite the use of car parks for other purposes
(e.g. as a cycle lane or ice cream parlour) with the aim of causing anomie (cf. Durkheim,
1950 & Ch. 4.2) and initiating a cultural transformation, the ULL in Bad Boll has met with
great approval from residents. It also became clear in the experiment on the effect of
more cycling infrastructure that it actually motivates people to use their bikes more (cf.
Rollin & Bamberg, 2021, p. 8). According to the findings presented here, [ consider this
visible turning away from supposed mainstream behaviour by people in their own local-
ity to be an essential key to creating anomie and motivating people in general to change
their mobility behaviour. It also became clear in this work that even relatively small
things, such as using a car lane as a cycle lane by painting it a different colour, can have
a big impact. The aim here is to encourage local initiatives and politicians to turn visions
of ecologically sustainable mobility into reality, to invite people to experience and try
things out, and thereby to challenge or even dissolve rigid socio-technical systems. A fa-
vourable combination of real-life experiments that are popular in society at large, carried

out by locally recognised actors, developments at the landscape level and openness in
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the current regime can result in a local traffic transition. Organising and coordinating

such processes through a ULL seems to be a working method.

These findings, as well as the social ambivalence identified in all studies to promote eco-
mobility on the one hand, but without giving up car-orientation in return, and the indi-
cations of pluralistic ignorance, also have important political implications. In such a sit-
uation of anomie, clear and convincing political leadership for a transformative policy
can succeed in forcing a traffic transition without losing power. It can resolve the ambiv-
alence of civil society and increase acceptance for a transformative transport policy. At
such a time, a ULL and the involvement of politicians in it can play an important role in
multiplying the eco vision directly across society. The ULL in Bad Boll provides evidence
to support this assumption. The mayor there backed the ULL goals early on and person-
ally campaigned for them. The positive developments that can be observed, both in the
injunctive and descriptive normative convictions of the community members and in the
self-reported mobility behaviour (Rollin, 2022), can therefore certainly be attributed to
the ULL and the transformation-oriented political leadership. In terms of transport pol-
icy, this implies that a policy that aims to make the transport sector climate-neutral
would be well advised to support initiatives for sustainable mobility that are supported
by society, or to organise official events for people to try out and experience sustainable
mobility on their own initiative. In addition to ULLs and their real-life experiments, the
Critical Mass movement is another suitable example. This is an initiative that meets reg-
ularly in an organised manner in order to use the public road space, which is designed to
be car-friendly, for sustainable cycling. As a group, they deliberately cycle in such a way
that the road space can only be used for cycling for this period and cars have to queue
patiently at the back. This makes it clear how much space is reserved for relatively few

cars on the one hand and how many more cyclists could be travelling safely on the other.

The continuation of existing funding programmes for ULLs is therefore to be welcomed.
However, parts of the funds should be reserved for comprehensive evaluation, particu-
larly of developments in diffuse impacts, and measurements should be made possible
over periods of several years. The initiative launched in 2023 by the Federal Ministry for
Economic Affairs and Climate Action for a "real-world laboratory law" is a welcome and
exciting step by the 24th Federal Government in Germany (Federal Ministry for Eco-
nomic Affairs and Climate Action, 2023a). Based on the results of the work presented
here, it is strongly recommended that, in addition to testing technological innovations,
the focus of the law should also be on social innovations. The claim formulated so far in

initial public documents, "To test change on a small scale in order to realise it later on a
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large scale" (ibid.), is an equally immensely important task in order to make traffic tran-
sition a nationwide reality. However, whether a ULL succeeds in this can only be an-
swered by accompanying evaluations. For this reason, the second recommendation for

the intended law is to stipulate the evaluation of ULL-impacts as a funding condition.

Nevertheless, there are some aspects that limit the results of this work. In addition, some
questions remain unanswered and new research tasks have arisen. These points will be

addressed in the following final chapter.

10| Future Research & Limitations

ULLs work in public spaces under real conditions. There are therefore many external
influencing factors, also because it is a fundamentally trans- and interdisciplinary format.
It is therefore an important aspect of ULL research to recognise that every action on the
ground can have a direct and long-term impact on the local people. As active co-creators
on site, the initiating researchers take on a great responsibility for the place or neigh-
bourhood in which a ULL works. However, as we repeatedly read about researchers in-
volved in ULLs being overwhelmed by taking on a completely unfamiliar organising and
normative role, this is a key risk factor for ULL success. In particular, the unknown ex-
pectations and self-evidence in a transdisciplinary transition arena are seen as a chal-
lenge (Parodi & Steglich, 2021). To solve these, inspiration could be drawn from debates
on science communication in the field of public sociology. It addresses issues related to
communicating with a wider audience and actively involving them in the research pro-

cess (Bogusz, 2020; Boschen, 2020; von Unger, 2020).

In general, the ULL method continues to enjoy sustained popularity. The federal and state
governments are still launching well- equipped funding programmes to this end (e.g.,
Federal Ministry for Economic Affairs and Climate Action, 2023b; Senate Department for
Economic Affairs, Energy and Public Enterprises, 2023). However, the lack of evaluation
reports to date reflects a challenge that action research has also faced: initiating, main-
taining and evaluating a ULL demands a great deal from all stakeholders involved. Espe-
cially for the scientists involved, most of their immediate tasks in keeping a ULL running
often have little to do with their learned profession; it is about organising, empowering
and being present in their own field of research. This unfamiliar role of science to organ-
ise and coordinate has so far meant that the generation of scientific, empirical findings

during the ULL processes has often not been successful (Defila & Di Giulio, 2019; Schecke
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etal,, 2021). This is a major burden for the future legitimisation of the format. Here, pro-
cesses must be standardised, with clear role models and, if necessary, interdisciplinary
teams at the research institutes to fulfil the tasks of initiation, coordination, support and
organisation, as well as to meet the demands of knowledge generation and dissemina-
tion. Only in this way can ULLs maintain their place in the methodological diversity of
the social sciences. This dissertation has provided evidence that this place is indeed jus-
tified. However, the empirical ULL deficit could only be addressed here on the basis of a
case study. Of course, this approach needs to be replicated and, ideally, validated. The
more ULL projects are initiated and evaluated in different contexts using a measurement
concept established as consensus, the more valid the resulting knowledge will be
(Parodi, 2019). All of these are also exciting starting points for thinking about the action
research of the future and its role in the social sciences. Is it generally worth being more
present in the field and dissolving the strict separation between ‘researched’ and ‘re-

searcher’?

The possible areas of application of a ULL are also as diverse as the complexity of socio-
political challenges. In addition to initiating a socially accepted traffic transition, it can
also be about topics such as the joint organisation of climate-neutral neighbourhoods,
cultural and social spaces or, more generally, the strengthening of a common identity.
Apart from the measurement concept of local mobility culture developed specifically for
mobility issues, the evaluation concept (Rollin et al., 2021) is generally applicable. Oper-
ationalising culture or mind sets at the makro level as injunctive and descriptive norma-
tive beliefs has proven its worth and could be transferred to all the application examples
mentioned above. It would also be exciting to examine the extent to which the evaluation
concept and measurement instrument developed by experts from Germany can be trans-
ferred to other nations. There is also a need for policy field analyses that take into ac-

count the influence of different political systems and local dynamics.

Overall, the design of the empirical questionnaire studies at the ULL in Bad Boll has two
weaknesses. Firstly, no panel data set was collected, but rather trend studies. Secondly,
there was no control group. It therefore remains unclear whether the changes identified
in the on-site surveys can actually be attributed to the ULL. However, this methodological
approach was the only consensus that could be negotiated with limited project re-

sources.

As mobility behaviour is something that takes time to really change in the long term, the
results so far should only be seen as the short-term transformative potential of ULLs.

Whether this method can also transform mobility culture and mobility behaviour in the
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medium and even long term remains unanswered by this work. The results that attribute
transformative potential to a ULL need to be validated all the more urgently in future
studies. A transformation process is not usually successfully completed after three years
of project funding. It is advisable to be able to carry out empirical observations over more
than three years by providing funding for even longer periods. This would undoubtedly

generate information with significant implications for transport policy and society.
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