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Summary 
Societal and scientific relevance 
This thesis aims to contribute to cycling development in London. In London and other cities 
around the world cycling is becoming increasingly more popular. However, developing cycling 
in dense cities like London is challenging. This thesis focuses on the relation between the 
mobility of buses and bikes in London for several reasons. First, buses pose a safety risk to 
cyclists in London. A recent report published by Transport for London finds that, in relation to 
their modal share, buses account for a disproportionate large share of the cyclists who are killed 
or seriously injured in London (Transport for London, 2014a). Finally, a study by TfL finds that 
(especially female) cyclists prefer off-road cycling over cycling on the road, or in bus lanes 
(Transport for London, 2012b). There is thus a need to change how buses and bikes relate to 
each other in London. Second, there has been an increased interest how cyclists experience urban 
spaces (P. Jones, 2005, 2012; Spinney, 2006b; Wood, 2010). Focussing on experiences stands in 
contrast to ‘traditional’ transportation knowledge, which often frames transportation a means to 
get as quickly as possible from A to B. The implication of these new studies seems that 
supporters of cycling should pay more attention to the demands different urban spaces impose on 
cyclists. However, the phenomenological approach these authors adopt reduces urban space to 
the experiences human bodies have of them, which neglects the materiality of these spaces and 
how they are produced by the cyclist and other actors situated on the road and away from it. 
Through studying how cyclists relate to the bus this thesis aims to bring such relations to the 
fore. 

To study how cycling practice is shaped by bus mobility this thesis adopts a relational 
perspective on social constructivism inspired by Actor-Network theory (Latour, 2005). In this 
perspective mobile practices such as cycling, and bus driving are understood as produced by 
‘assemblages’ (Deleuze & Guattari, 1987) of interrelated humans and non-humans1 
(technological artefacts, concepts, documents, animals, etc.). Moreover, also the spaces and 
times in which these mobile practices are situated should be understood as outcomes of the 
actions of actors who take part in these assemblages. For example, when a cyclist encounters a 
bus on the road and has to weave outwards bike, cyclists, and bus can all be said to be actors in 
an assemblage that shapes the performance of cycling, and produce the space in which the cyclist 
is situated. Yet, for the bus and the bike to take part in this collective performance, long lines of 
actors first had to invent wheels, steel, and other parts and assemble these parts into a bus, and a 
bike. When the actions of these actors make a difference to the situation in which drivers and 
cyclist find themselves they are actors who take part in the assemblage, and how it produces 
movement and space. Both mobilities and spaces are thus assembled. 

Third, this thesis aims to make a contribution the understanding of ‘urban obduracy’ (Hommels, 
2005). Research by Hommels reveals that ‘urban artefacts’ may resist change when attempts are 
made to reconfigure them. However, in the work of Hommels there seems to be an (implicit) 
association between, on the one hand, obduracy, and on the other hand, stasis, stability, ‘being 
fixed in place’, and inflexibility. This seems to disassociate obduracy from mobility, whilst there 

1 For a more elaborate discussion of the notion of ‘non-humans’ see page 19 
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seems no a priori reason for this disconnection. Therefore, this thesis studies how ‘mobile 
obduracy’ is produced through everyday practice by studying how the mobile obduracy of the 
bus shapes the mobility of the bike. 

The above results in the following research question: 

How does the mobile obduracy of the bus shape the movement of the bike in London’s 
urban environment, and how can their relation be reconfigured to support the 
development of the latter? 

Methods 
This thesis uses mixed methods but ‘mobile ethnography’ is the central method deployed. 
Mobile ethnography is a relatively new method in which actors are studied ‘on the move’. This 
study is based on 41 hours of mobile ethnographic observations with bus 13 bus drivers on 16 
trips in Kingston upon Thames (an outer London borough) and the surrounding are. In addition 
13 trips were made with 17 cyclists, and a total trip length of 8 hours. To study cyclists on the 
move video ethnography was used. 

The ethnography was supported by analysis of policy documents and a total of 17 interviews2 
with policy makers, planners, politicians, cycling campaigners, and transportation scholars (for 
an overview see page 20). 

Theory 
Three concepts are central in this thesis, ‘assemblages’, ‘scripts’, and ‘sets of spatio-temporal 
coordinates’. The concept of assemblages has been discussed previously, so here the latter two 
will be explained. 

Actors who take part in an assemblage can perform different interrelated roles. The compilation 
of these different roles can be referred to as ‘scripts’ (Akrich, 1992) of an assemblage. These 
scripts are both produced by actors who take part in an assemblage and organize their actions. 
Assemblages, scripts, actors and roles are thus relationally produced. 

The notion of scripts is used to conceptualize obduracy. The obduracy of assemblages is 
understood as the degree of compliance to scripted roles. When actors enter an assemblage 
compliance may have to be negotiated, when this fails or results in the change of a script the 
assemblage’s obduracy partly dissolves.  

The concept of ‘sets of spatio-temporal coordinates’ (G. Jones, McLean, & Quattrone, 2004) 
refers to actors that represent positions in space and time – in a relational ontology. For example, 
the sentence “you are invited to my thesis defence in Eindhoven on the 30th of January 2015 at 
12:00” is a script in which ‘Eindhoven’ forms an actor that represents a position in space. In 
combination with the representation of time the sentence thus includes a spatio-temporal 
coordinate.  

  

2 This number excludes the interviews with bus drivers and cyclists. 
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Discussion of findings 
Chapter 4 discusses how the mobile obduracy of the bus is produced through everyday practice. 
The chapter departs from the fact that buses need passengers for their survival; without passenger 
no bus and no mobile obduracy. For this bus passengers have to be interested, and. TfL finds that 
bus passengers are mostly interested in ‘travel time reduction’. This can be understood as a script 
that passengers ascribe to the bus. However, because buses carry multiple passengers this 
interest, and the script it defines, is transformed in a need to make bus movement reliable. 
Passenger interests are thus mediated by the design of the bus, and the interests TfL identifies 
should thus be understood as an ‘assembled interest’. Nonetheless, as a result bus survival 
becomes dependent on generating compliance to a script defined by this assembled interest, 
which requires (scripts) that bus movement is reliable.  

It seems that three ‘arrangements’ are central in defining and producing reliable bus movement: 
sets of spatio-temporal coordinates’, ‘insurance coverage’, and ‘bus priority’ (traffic light 
priority, and bus lanes). These arrangements can be understood as three lines that connect a 
myriad of actors which form, or become related to the bus assemblage and script their actions. 
For example, the role of bus drivers is partly defined through a digital display in their bus that 
represents whether they are early, on-time, or late which is based on the spatio-temporal 
coordinates. But the coordinates also organize / script the actions of bus passengers, and bus 
operators (through contracts). Moreover, bus drivers are only covered by insurance when driving 
on the streets that define a route, and when letting passengers board and alight at bus stops – 
insurance coverage thus also takes part in scripting the actions of passengers. Finally, through 
bus priority the actions of general traffic become scripted, they cannot move through particular 
spaces at the times that bus priority is active.  

Through these arrangements (produced by lines of actors) the mobile actions of different actors 
that form the bus assemblage thus become scripted. However, this thesis reveals that these scripts 
can be resisted in everyday practice, making the assemblage less obdurate. The degree of 
resistance seems, however, dependent on the actors that constitute an assemblage, and the spaces 
and times in which they are situated. Nonetheless, because a myriad of actors have a (financial) 
interest in the performance of these scripts compliance to these scripts is supported, and non-
compliant (resistance) undermined. The mobile obduracy of the bus is thus an outcome of the 
assemblage in which it is situated, but seems to be produced through the effort put into 
maintaining scripts that the assemblage itself brings into being.  

Chapter 5 discusses how the movement of the bike is produced. It is argued that bike movement 
is heavily mediated by the mobile spaces in which cyclists are situated. These spaces seem to be 
relationally produced through a process of negotiation between the interests of cyclists and roles 
scripted by London’s urban environment. Three issues seem central in defining the interests of 
cyclists in London: the ability to navigate from A to B, the degree of safety, and the degree of 
mobility. Yet, navigating requires more effort when moving through backstreets then when 
cycling on main roads. However, on main roads the degree of safety depends on the skills of 
cyclists, road quality, and the actions of other road users. This interrelation between cyclists’ 
interests and the urban environment seems to result in a script that is relationally produced and 
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favours on road cycling by skilled cyclists who are willing to be exposed to safety risks. This 
outcome seems to undermine the ability to cycle of woman, children, and elderly people. These 
and other cyclists may resist the script London’s urban environment generates but then have to 
put a significant amount of effort into identifying, and navigating through alternative routes in 
which they are less exposed to motorized traffic. Efforts to build segregated cycling 
infrastructure can be understood as efforts to produce spaces that reduce the marginalization of 
cycling by particular groups. However, hitherto these efforts seem to have been successfully 
resisted by a long line of modernist planning practices that have resisted inclusive cycling 
development. The persistence and the degree of this apparent marginalization can, however, not 
be ascribed to particular actors but should be understood as an outcome of the assemblages in 
which cyclists take part. In sum, the movements of bikes in London is thus produced by 
assemblages that are formed out of the biker, the mobile and immobile actors they encounter on 
the road, and actors situated on lines that connect the biker to other spaces and times. 
Nonetheless, how these assemblages are configured today seems to have a disproportionate 
negative effect on the ability to cycle of particular groups. 

Chapter 6 discusses how the bus and the bike negotiate their movement through everyday 
practice, both on the road and away from it. The focus is on encounters in bus lanes because their 
effect seems strongest. When cyclists ride in front of buses they can force buses to slow down. 
This undermines the degree of compliance to a number of scripted roles that define the 
performance of the bus assemblage. To some degree cyclists are thus able to dissolve the degree 
of mobile obduracy of bus assemblages. In contrast, when ending up behind buses cyclists are 
forced to overtake them through the general traffic lane. This thesis reveals that overtaking buses 
is not self-evident for every cyclist3, cyclists may be incapable (especially children) or unwilling. 
The need to overtake buses can be understood as a script that is relationally produced by buses, 
cyclist, and the space in which they encounter one another. But, the outcome is that certain 
demands are imposed on cyclists, which seems to undermine the ability to cycle of some and not 
others. Building segregated cycling infrastructure seems fruitful to mitigate the negative effects 
buses and bikes have on each other, but a number of scripts in the bus assemblage seem to resist 
this. 

Two scripts in the bus assemblage seem central. The need to model the effect of changes in road 
layout on bus timing, and the fact that passengers have to board and alight at bus stops. 
Modelling seems to have a disproportionate negative effect on bike mobility in relation to bus 
mobility for two reasons. First, models favour what is already there, undermining change in 
general. Second, models are based on economic values of time, which seems to undermine bike 
mobility as they do not produce direct economic values. In addition, in high density areas with 
high bus uses the fact that bus passengers have to board and alight at bus stop undermines the 
ability to build segregated cycling lanes as bus passengers are forced to cross them.  

As a result, the bus assemblage seems to generate obdurate relations with cyclists. However, the 
impact this has, i.e. the degree of obduracy seems different for different actors, spaces, and time. 

3 This thesis reveals that this issue cannot be reduced to an aversion of cycling on main roads, but can be a specific 
outcome of the presence of buses. For an illustration of this problem see page 58. 
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The impact seems higher for cyclists who rely on segregation, and in spaces where density is 
higher. Moreover, the demand for buses is assumed to rise in the future. The mobile obduracy 
thus seems to shape the movement of the bike by making the marginalization of certain groups 
persist. This outcome is however relationally produced by a myriad of actors form the bus 
assemblage, and the assemblage of the bike. The scientific and policy implications of this finding 
can be read on page 76 - 78. Directions for further research can be read on page 79. 
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1. Chapter 1 - Introduction 
1.1. Relevance 
Cycling is becoming increasingly more popular in cities around the world. London is one of the 
number of cities that envisions cycling as an important element for a more sustainable, and 
healthier transportation system (Mayor of London, 2013). However, developing cycling in 
London is likely to be challenging. As a result of the density of the urban environment space 
needed to install cycling infrastructure is likely to be contested, whilst segregation from 
motorized traffic is seen as crucial to achieve high cycling levels in western cities (Pucher & 
Buehler, 2012). The lack of space poses a challenge for urban transportation planners and others 
who want to support the mobility of the bike. 

To support cycling in London an understanding is needed of how the practice of cycling is 
produced. About a decade ago, ‘traditional’ transportation planning knowledge was criticized for 
understanding mobilities only as means for getting as fast as possible from A to B (Sheller & 
Urry, 2006). Urry & Sheller argued that social relations and experiences of travel should be 
brought to the fore. This critique seems to have inspired a number of ‘cycling scholars’ who have 
studied cycling as a situated bodily practice (P. Jones, 2005, 2012; Spinney, 2006b; Wood, 
2010). What seems to characterize the findings of these authors is that the practice of cycling on 
the road is significantly shaped by bodily experiences of urban space. The implication of this is, 
as emphasized by Jones (2012), that those who want to promote cycling should be more attentive 
to the demands different urban spaces impose on cyclists, and the ability of individuals to cope 
with them. However, while this emphasis on individual cyclists’ experiences is valuable, the 
phenomenological approach used by these authors, reduces urban spaces to the experiences 
human bodies have of them. This leads to a neglect of the materiality of these spaces and how 
they are produced by the cyclist and other actors situated on the road and in other spaces and 
times. Therefore, the first aim of this thesis is to come to an improved understanding of how the 
mobile spaces in which London cyclists are situated are relationally produced by human and 
non-human actors, and how this shapes the practice of cycling in London. 

The notion of non-humans refers to everything we find around us that is, obviously, not human. 
The word ‘everything’ should be taken literally here. Non-humans can be technological objects 
such as buildings, streets, or bikes but also words, concepts, documents, animals, and plants. 
Insights from Actor-Network theory (ANT) (Latour, 2005) reveals that these non-humans should 
be understood as actors, just as humans. What defines an actor in ANT is the ability to ‘make a 
difference’ to a particular situation. For example, the fact that there are bikes enables the practice 
of cycling and makes a difference to the situations in which different travellers may encounter 
one another on the road. In this understanding, urban spaces should be understood as produced 
through the actions of a myriad of interrelated humans and non-humans – in contrast to 
understanding spaces as that what human bodies experience.  

Understanding spaces as produced by interrelated humans and non-humans implies that urban 
spaces are assembled. For example, for the bike to come into existence a long line of actors first 
had to invent and assemble the wheels, steel, and the bike itself. Moreover, many other actors 
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that constitute the city, such as buildings, roads, and cars are assembled in similar ways. Spaces 
that cyclists experience can therefore be understood as produced by ‘assemblages’4 (Deleuze & 
Guattari, 1987) of interrelated humans and non-humans. Moreover, the mobile practice of 
cycling through a city can be understood as an assembling process. Through the actions of the 
biker the lines of actors that assembled the bike is extended and becomes related to other lines. 
But this practice is at the same time enabled and shaped by all these actors, related to one another 
by different lines, which form an assemblage. The practice of cycling on the road is thus also 
produced by a (mobile) assemblage. This assemblage includes the cyclist and the bike but also 
other actors that become related to this couple as they move along the road, such as cars for 
example. Hence, anything that ‘makes a difference’ to the movement of a cyclist on the road can 
be understood as an actor that takes part in, what will be referred to as, a ‘bike assemblage’. 

This thesis will focus on the mobile relation between bikes (understood as assemblages) and 
buses. Buses seem relevant in shaping the practice of cycling in London. First of all, because 
buses account for a disproportionate share of the accidents in which cyclist are killed or seriously 
injured (even higher then HGVs) (Transport for London, 2014a). Secondly, in London cyclists 
often have to share road spaces with buses, as bus and bike lanes are often merged. However, 
research by Transport for London (TfL) reveals that cyclists prefer off-road cycling over cycling 
on the road, or in bus lanes (Transport for London, 2012b). There thus seems to be a need to 
change the relation between buses and bikes in London in order to support cycling. Therefore, 
the second aim of this thesis is to come to a better understanding of how the mobility of the bus 
shapes the movement of the bike in London’s urban environment, and how can their relation be 
reconfigured to support the development of the latter. 

However, changing the relations between bikes and buses may be challenging as a result of 
‘urban obduracy’ (Hommels, 2005). Hommels’ study revealed that changing urban artefacts may 
be challenging as a result of the obduracy of the assemblages in which they are embedded. 
Obduracy should be understood as the resistance to change that is produced by an assemblage. 
However, Hommels focused on static urban artefacts (roads and buildings) and on how obduracy 
was produced when attempts were made to ‘unbuild’ these structures. In her work, and the wider 
constructivist view of technological development, obduracy seems to be (implicitly) associated 
with inflexibility, stability and stasis. Hommels argues that: “[i]mplicit in constructivist views of 
technological development is a movement from flexibility to inflexibility: technology stabilizes 
gradually and becomes obdurate.” (2005, p. 336). Moreover, Hommels emphasizes that: “once in 
place, urban structures become fixed, obdurate.” (Ibid., p. 324). However, there seems no a 
priori reason to associate obduracy with stability and stasis, and (implicitly) disassociating it 
from mobility. Therefore, the second aim of this thesis is to contribute to the understanding of 
urban obduracy, through studying how ‘mobile obduracy’ is produced in everyday practice 
(performed by humans and non-humans). Through studying how the mobile obduracy of the bus 

4 It should be noted that ‘assemblage’ is a faulty translation from the French word ‘agencement’ (Deleuze & 
Guattari, 1987), and as emphasized by Callon (2006) the notion of agencement stresses that the agency that produces 
an action is produced by, and totally situated in the agencement. However, for the sake of readability the flawed 
English translation will be used in this thesis. 
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shapes the mobility of the bike in London’s urban environment, and which implications this has 
for transportation planning policy in London. 

1.2. Research questions 
Based upon the discussion above this report will answer the following research questions: 

1. How does the mobile obduracy of the bus shape the movement of the bike in London’s urban 
environment, and how can their relation be reconfigured to support the development of the 
latter? 

1.1.How is the mobile obduracy of the bus in London’s urban environment produced through 
everyday practice, performed by humans and non-humans? 

1.2.How is the movement of the bike in London’s urban environment produced through 
everyday practice, performed by human and non-humans? 

1.3.How do the bus and the bike negotiate their movement in London’s urban environment 
through everyday practice, performed by humans and non-humans? 
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2. Chapter 2 – Theory 
2.1. Action 
In this thesis movement is understood as an outcome of (a collective) action. For example, the 
movement of a bus can be understood as an outcome of the action of bus driving. However, 
while in common understanding it is the agency of the driver that performs the action of bus 
drivers, insights from Actor-Network Theory (Latour, 2005) (ANT) reveal that agency cannot be 
ascribed to individual actors. A bus driver is, for example, only able to drive a bus because 
engineers have first designed the bus, and because passengers are interested in traveling by bus. 
Engineers and passengers thus take part the collective action of bus driving. The agency that 
generates the movement of the bus should, therefore, be understood as collectively produced. 
Moreover, within an ANT perspective agency is not confined to humans but defined as the 
ability to ‘make a difference’ to a particular situation, and should therefore be extended to non-
humans (technological artefacts, documents, concepts, animals, etc.). Bus drivers, for instance, 
rely on digital clocks in their bus to make sure that they are ‘on-time’. These clocks enable bus 
drivers to act in certain ways that would not have been possible without the clock. The clock thus 
makes a difference to the situation, and shapes the agency of the driver. The agency of producing 
an action can thus not be confined to (individual) human actors, but should be extended to non-
humans. Movement should therefore be understood as the outcome of a collective action 
performed by human and non-human actors.  

In this thesis the collective of human and non-human actors that produce a (mobile) action will 
be referred to as an ‘assemblage’ (Deleuze & Guattari, 1987). The concept of assemblage defines 
a dynamic relational composition (or configuration) of different human, and non-human actors. 
This assemblage both performs, and organizes the actions of the actors that take part in the 
assemblage (Callon, 2008). An assemblage organizes collective actions through ascribing roles 
to different actors. These roles are, however, not a priori defined but should be understood as an 
outcome of reciprocal negotiation of actions between interrelated actors. Actors, roles, and 
assemblage are thus relationally produced through collective actions. Along this line, the 
movement of buses and bikes is produced by ‘bus assemblages’ and ‘bike assemblages.  

The particular relational composition of roles that defines actors in an assemblage, will be 
referred to as the ‘script’ (Akrich, 1992) of an assemblage. The concept of script will, moreover, 
be central in conceptualizing the (mobile) obduracy of assemblages. An assemblage can be 
defined as ‘totally’ obdurate when all actors that take part in the assemblage, act in compliance 
to scripted roles. A role can be understood as a set of relations that defines compliant and non-
compliant actions. The assemblage can be defined as obdurate to the degree to which these roles 
are compliantly performed when they become ascribed to different human and non-human actors 
that enter the assemblage.  In the case of technological artefacts, such as the bus and the bike, 
roles may be ‘in-scripted’ (Akrich, 1992) in their material composition. For example, the role of 
bus passenger is in-scripted in the material composition of the bus, and the role of cyclist in the 
material composition of the bike. However, how these roles are defined when an artefact is used 
is not an intrinsic property of the design of an artefact. As mentioned, roles should be understood 
as an outcome of reciprocal negotiation. Moreover, this negotiation of roles is a process; every 
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time a new actor enters an assemblage compliance to scripted roles may have to be negotiated. 
When an assemblage fails to generate compliance to a scripted role, obduracy can be said to 
dissolve.  

2.1.1. Space and time 
Common understanding teaches us that actors are a priori situated in a three-dimensional 
Euclidian space which provides a ‘container’ in which their actions take place along a fourth 
dimension associated with time. In this understanding a bus (or bike) moves ‘through space’ and 
‘on-time’ (or may be early or late). This idea seems so self-evident that is hardly ever questioned, 
or thought about outside philosophical debates. However, as argued by Massey (2005) space and 
time cannot be understood as a priori dimensions, but should be conceptualized as outcome of 
interrelations between heterogeneous entities that have to be produced through practice. While 
Massey (2005) is mostly concerned with providing a positive conceptualization of space, she 
seems to neglect a positive conceptualization of time. In this thesis, space is conceptualized as 
the relational composition of interrelated actors. In addition, time is conceptualized as the 
changing of these relations. Finally, as space and time are both to be understood as the outcome 
of interrelations they are thus always produced simultaneously. Therefore, ‘space and time’ can 
also be referred to as ‘space-time’. Yet, for practical purposes this thesis will use the notions of 
‘space-time’, and ‘space and time’ interchangeably. 

Understanding space-time as produced by assemblages has four important implications. First, it 
implies a rejecting of the ‘bifurcation’ of the world – see Latour (2010).  Bifurcation is that what 
‘happens’ when the world is divided into, on the one hand, fundamental entities (known to 
science) that are supposed to constitute space and time out there, and on the other hand, 
subjective real experiences of that space and time. Rejecting bifurcation implies that the 
‘fundamental entities’ should be ascribed the same ontological status as all the other entities. In 
this relational ontology ‘fundamental entities’ that define measurements of space and time, can 
be understood as ‘sets of spatio-temporal coordinates’ (G. Jones et al., 2004). These sets of 
spatio-temporal coordinates are not inanimate entities that exist ‘out there’, but should be 
understood as actors that exist ‘in here’, and are relationally produced by the assemblage in 
which they take part. Second, understanding space-time as outcomes of interrelations implies 
that an assemblage can generate different spaces, and times (or space-times) depending on its 
relational composition. Hence, there is not a single a priori space, and time in which actions take 
place. Third, understanding space-time as produced by an assemblage is an issue of absence and 
presence (Callon & Law, 2004). Absence and presence refers to the phenomenon that actions 
which are spatially, and temporally distant (absent) may be made present through other actors 
that take part in an assemblage. For example, through the design of a bus, an engineer can shape 
the actions of a driver on the road. Although the actions of the engineer are not situated on the 
road, they are made present through the material composition of the bus. If that happens, the 
engineer may be said to take part in the assemblage that generates spaces, and times. Fourth, 
conceptualizing space-time as produced by an assemblage implies that performances of spaces 
and times may be scripted. As mentioned, the roles that define a script should be understood as a 
particular set of relations that define compliant actors. As space and time are conceptualized as 
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outcomes of relations, the compliant performance of a scripted role can be understood as the 
performance of scripted space, and time.  

Finally, conceptualizing space-time as produced by an assemblage implies that space, and time 
cannot be reduced to bodily experiences. Nonetheless, as elaborated upon in the introduction, 
phenomenological cycling research has revealed that ‘bodily experiences’ of space-time makes a 
difference to how cyclists move – see for example Jones (2005), and Spinney (2006a, 2007). 
Here it is argued that a space that enables cyclists to move can be conceptualized as formed out 
of actors that generate compliance to scripted roles. In contrast, a space-time that resists 
movement of cyclists can be conceptualized as formed out of actors that generate non-
compliance to scripted roles. Moreover, the interaction between humans, and non-humans that 
generates compliance, and non-compliance can be understood as an exchange of ‘information’, 
which enables human actors to be informed. Being informed should, be understood as an 
outcome of ‘information’ that is relationally produced in a particular situation, in the sense of 
knowing how to do things, or anticipating how to act. For instance, a cyclist who ‘knows’ how to 
ride her bike, is ‘informed’ about the practice of cycling. When an actor enters an assemblage, 
and informs other actors that it will enable a scripted role, the actor can be conceptualized as 
compliant. Non-compliance is also conceptualized as an issue of ‘information’. Non-compliant 
actors can act in two ways: recalcitrant, or evasive. An actor acts recalcitrant when it enters an 
assemblage, and informs other actors that it will actively resist a scripted role. An actor acts 
evasive when it enters an assemblage, and does not generate information about whether it will 
enable (compliance), or resist (recalcitrance), a scripted role. In sum, the experiences humans 
have of urban space-time are thus conceptualized as experiences of compliance, recalcitrance, 
and evasiveness, which are produced by the assemblage in which they take part. 

2.2. Lines 
As mentioned, an assemblage can be defined as ‘totally’ obdurate when all actors that take part 
in the assemblage, act in compliance to scripted roles, which define compliant performances of 
actions, spaces, and times. However, roles and scripts cannot be understood as preexisting 
assembling processes, but are relationally produced through everyday practice. Moreover, the 
actors that generate a script cannot be situated in an a priori space and time. In this thesis the 
mobile obduracy of an assemblage will be defined on the base of two types of lines. First, the 
performance of scripted roles can be situated on lines of territorialization (Deleuze & Guattari, 
1987). A line of territorialization can be understood as that on the base of which scripted roles 
are defined. As scripted roles define actions, as well as spaces and times an assemblage that acts 
in total compliance with a script is thus territorialized along the lines of territorialization that 
define its script. For instance, the actions of a bus planners that plans the movement of the bus 
can be understood as defining a line of territorialization, and the actors that take part in making 
sure that a bus moves in accordance to a plan take part in the performance of this line of 
territorialization. Second, the primary performance of actors that move through the world, and 
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that generate spaces, and times will be situated on ‘lines of flight’5 (Deleuze & Guattari, 1987). 
For an assemblage to be totally obdurate, actors situated on lines of flight will have to 
compliantly perform the roles that are defined by lines of territorialization to which they have 
been assigned by other actors in an assemblage. Mobile obduracy of an assemblage can thus be 
understood as the degree to which an assemblage is situated on the latter type of lines. 

  

5 The word ‘flight’ is translated from the French word fuite, and  is not related to flying, but to fleeing, or escaping, 
moreover, it may also refer to: “flowing, leaking, and  disappearing into the distance (the vanishing point in a 
painting is a point de fuite).” (Brian Massumi in: Deleuze & Guattari, 1987, p. xvi). 
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3. Chapter 3 – Methodology 
A maxim within the ANT perspective is to ‘follow the actors themselves’, and see how they 
assemble the worlds in which they are situated. Studying how the bus and the bike relate to one 
another should thus follow these two artefacts as they move through London’s urban 
environment. However, as discussed in the previous chapter, artefacts should be understood as 
assemblages (collectives of humans and non-humans), and ‘to follow’ the bus and the bike is to 
trace the relations that constitute these collectives, and connect heterogeneous actors. This poses 
the problem to decide what is relevant and what is not, in other words, which relations to trace 
and which to leave unaddressed. As emphasized by Akrich (1992) to study how artefacts shape 
socio-technical assemblages one needs “to find disagreement, negotiation, and the potential for 
breakdown.” (p. 207). Below the different methods used for this study will be discussed, as well 
as the strategies used to identify negotiations, and disagreements.  

3.1. Mobile ethnography 
Studying the everyday practice of bus driving and cycling brings a number of methodological 
challenges. Because mobile practices are so embedded within their environment collecting data 
at other sites, for example through interviewing, may derogate potential data6, and may result in 
a reduced understanding of the practices studied (Fincham, McGuinness, & Murray, 2010, p. 4). 
A central insight of the ‘mobilities turn’ (Sheller & Urry, 2006) is that studying mobile practices 
requires ‘being there’, the researcher has to participate in the practices he or she studies in order 
to fully grasp the experience, without a priori reduction of what may be captured. Therefore 
mobile ethnography forms the central method used in this study. 

3.1.1. Bus drivers 
The everyday practice of bus drivers was studied through ‘participation-while-interviewing’ 
(Buscher & Urry, 2009). Bus drivers where observed whilst driving their bus directly followed 
by interviews during break time, or (if the drivers gave consent) during driving. The following 
types of questions, and research strategies where used to identify the relevant actors in the 
assemblages of bus drivers. First, bus drivers where asked about their experiences with cyclists 
both positive and negative. Moreover, they were asked to point out specific locations on their 
routes where cyclists or cycling infrastructure where either problematic, or of good quality. 
Second, drivers where asked about their interactions with their bus, and the devices in their bus. 
For example, how they interact with their iBus system (which informs bus drivers whether they 
are on-time) but also interactions with mirrors, the overall feeling of the bus, and different forms 
they had to fill in. Third, a strategy that proved very useful was to ask drivers to imagine that I 
(the author) was driving and they were my instructor. Drivers were asked to point out the issues 
they needed to pay attention to. This gave a very rich description of the practice of bus driving, 
the different strategies drivers used, and how driving a big vehicle shaped their relation with their 
environment – without being behind the wheel. Unfortunately, due to the low number of cyclists 
in Kingston I’ve been unable to use this data to inform the understanding of the relation between 

6 Fincham et al., 2010 argue that everyday mobile practices are ‘so embedded in space’ that interviewing in other 
spaces than where the practice is situated, may limit potential data as it may remove crucial relationships between 
interviewee and environment.  
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buses, and bikes. Fourth, drivers where asked about all the actors they could interact with on the 
move. These were the police, operators at the bus garage, and operators of TfL. And when such 
interactions took place drivers where asked about their perspective on the situation. Fifth, drivers 
where asked about things they did, or did not like about their job and about the particular routes 
they drove. Sixth, drivers where asked about the timing of their bus when leaving, on the move, 
and on arrival. And drivers where asked how important timing was for them. Seventh, 
interactions between drivers and passengers were observed, and, when possible, drivers were 
asked to give their perspective. Finally, a myriad of interactions between drivers and their 
surroundings, as well as between drivers an myself where noted.  

To capture these aspects ‘thick description’ (Czarniawska, 2007) was used and notes where 
jotted down in a notebook to support recalling the situations when writing ethnographic accounts 
after observations finished. I’ve done my best to write down all notes within 24 hours after 
observations took, and succeeded in all but a few cases. 

The ethnography of bus drivers encompassed 41 hours of observation over a 4 week period, and 
interviews of 13 different drivers (10 male and 3 female) over a total of 16 trips. Of the drivers 
followed 9 where suggested by a manager of Epsom Coaches. The other 4 drivers were 
approached by me either at the bus station, or when there was a driver changeover. This method 
was, however, less useful as not all drivers where evenly talkative – about 5 or 6 additional 
drivers were accompanied but these trips are not used as data in the research (they are excluded 
from the 41 hour count). Observations took place on four different routes, the X26 (express 
route), 465, 411, and 418 all departing from Cromwell Road bus station in the centre of 
Kingston. Trips were made both during weekdays and weekends, and during different times of 
day, the earliest starting at 7:30, and the latest ending around 23:30. 

3.1.2. Cyclists 
Mobile ethnography of cyclists brings the additional challenge that verbal communication is 
challenging while cycling, and is likely to alter the experience and performance of cyclists. To 
address this issue mobile video ethnography was used. This methodology has been suggested as 
fruitful by others who have studied cycling in everyday practice, for a discussion see Spinney 
(2009). Data was captured using a camera mounted on the bike of the ethnographer, and all but 
one of the participating cyclists were interviewed immediately afterwards. The video was played 
back to cyclists on a laptop and cyclists were asked to imagine as if they were cycling and 
explain their experiences as detailed as possible. They were asked both to explain what they paid 
attention to, and how they felt. The option to rewind and replay the video was often used to 
support this process. At the same time questions were asked based on the interests of the 
researcher. Cyclist where specifically asked about interactions with buses, and when they 
changed from one ‘space’ to another. For example, from road to pavement, or from ‘normal’ on 
road cycling to cycling in-between cars. In addition, bikers were also asked about their 
awareness of their environment. Most importantly they were asked why they chose a particular 
route / streets, and not others. Finally, when I identified difference between my own performance 
and the actions of those I’ve studied, they were asked to explain their perspective. 
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The ethnography of cyclists encompassed 13 trips, with in total 17 cyclists (plus one 4 year old 
on the back of her mother’s bike), and a total trip length of approximately 8 hours. One cyclist 
was 7 year old, and accompanied by his dad, three other cyclists of 16 year old where followed 
as a group (also accompanied by an adult). The other cyclists ranged from early twenties to over 
60, including 12 male (including all under 18), and 5 female. 3 participating cyclist were follow 
ups of interviews with cyclists conducted at cycling café ‘Look Mum No Hands!’ (see next 
section). Two cyclists were approached on the street, and the remaining 12 through snow-balling. 

Finally, I made a large number of solitary trips by bike over the 11 weeks that were spend in 
London for this research. Although having over 20 years of cycling experience in the 
Netherlands, cycling in a city like London was new to me. The cycling environment in the 
Netherlands differs from that in London in many ways, not only related to infrastructure but also 
to public perception, types of bikes used by cyclists, and the density of the urban environment. 
That plus my Dutch background in general, gave me a certain degree of ‘outsiderness’ which is 
argued to help the recognition of differences (Czarniawska, 2007). For me this recognition of 
differences was an issue of in two ways. First, I tried to reflect on my own ‘learning process’ of 
cycling through London, and how I had to act differently in relation to cycling in Amsterdam. 
Secondly, the first 9 weeks of the period in London focussed on bus driver. I left London and 
came back for the ethnographies of cyclists. By that time I had thus already cycled in London on 
my own for 9 weeks, and following different cyclists draw attention to the different styles of 
movement performed by different individuals (both in relation to my own, as to one another) in 
coping with London’s urban environment on a bike. That 1.5 week meant a second ‘learning 
process’ for me through whom I improved my bodily understanding of cycling in London. 
Drawing out this bodily understanding on paper has been a challenge, but it has certainly given 
an enriched understanding of cycling and shaped my findings. 

3.2. Interviews 
In order to come to an understanding of the immediate context (assemblage) in which bus drivers 
and cyclists are embedded, what has already been done to support cycling in London and 
improve the relation between bus drivers and cyclists, a number of individuals where interviewed 
(see below). Interviewees where selected based upon several criteria. First of all, three 
employees of Transport for London (TfL) were interviewed as it is the main highway authority 
in London and is a major stakeholder in bus operation as well as the central focus of the Mayor’s 
cycling vision. In addition, two employees of Epsom Coaches were interviewed (in addition to 
the bus drivers), the bus company where observations took place. Second, a diverse number of 
individuals were interviewed on the challenges of cycling promotion and implementation of 
cycling infrastructure in London at borough level. This included policy makers, and cycling 
campaigners who were mostly selected through ‘snowballing’. These interviews focussed on the 
Boroughs of Camden, Hackney, Kingston and Enfield. Camden and Hackney where chosen 
because these boroughs are widely seen as most pro-cycling and have the highest cycling levels 
in London.  Kingston and Enfield where chosen because they are both part of the ‘Mini-
Hollands’ scheme – a scheme to support cycling in outer London boroughs funded by TfL. And 
because the ethnographic study of bus drivers took place in Kingston and the surrounding area. 
In the preparation of the Mini-Holland bid, the borough of Enfield was supported by Goudappel 

25 



Coffeng, a Dutch mobility consultancy specialized in cycling infrastructure, and a senior advisor 
of this consultancy was also interviewed. Finally, two scholars of the University of Westminster 
were interviewed in order to get an understanding of the wider context, and developments in 
relation to buses and cycling in London. 

In general three themes organized the questions in the interviews. First, those related to buses 
where asked about their perspective on bus development, their own role in the bus system, and 
(when relevant) what they did in daily practice. Second, the same type of question was asked 
about cycling to those related to cycling. Most importantly cycling planners, and supporters 
where asked about the projects they were, or had been involved in. Third, both types of actors 
were asked about controversies, challenges, or positive developments they had been involved in, 
or knew about. When interviewees identified a case I always attempted to speak to other actors 
involved. This strategy was, to some extent, successfully deployed to study the ‘Cobden Junction 
case’ – which will be discussed in this thesis. The only important actors unwilling to participate, 
where those responsible for modelling the change in road layout. 

  

26 



Overview of interviews: 
The following persons have been interviewed in relation between cycling and buses in London:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3. Data presentation 
Studying mobile practice not only poses challenges for data collection, but also for the 
presentation of findings.  Ethnographic inquiry might give the researcher a deeper understanding 
of everyday experiences but translating this into useful insights for the readers of this report was 
challenging. In order to transmit the findings as rich as possible, data is presented in several 
ways. First, the actions of humans and non-humans are presented in the form of narratives that 
aim to give a truthful representation of everyday practice. Second, video stills are used to 
contribute to a more vivid understanding of cycling practice. Finally, quotations from interviews 
and references to literature are used to further support claims made. 

  

7 Member of the London Cycling Campaign 

No. Function Organization 
1 Bus Service Manager Epsom Coaches 
2 General Manager Epsom Coaches 
3 Senior Engineer Transport for London 

(buses) 
4 Senior Planner / Engineer Transport for London 

(cycling) 
5 Principal Delivery Planner Road 

Safety 
Transport for London 

6 Senior lecturer in transport University of West Minister 
7 Professor planning and transport University of West Minister 
8 CEO CTC (national cycling 

charity) 
9 Cycling campaigner Camden Cyclists (LCC7) 
10 Cycling campaigner Hackney Cyclists (LCC1) 
11 Cycling campaigner Kingston Cyclists (LCC1) 
12 Cycling infrastructure engineer Borough of Hackney 
13 Counsillor (chair of the planning 

committee) 
Borough of Hackney 

14 Cabinet member (responsible for 
transport) 

Borough of Camden 

15 Strategic advisor ‘Mini-Holland’ 
Kingston 

Borough of Kingston 

16 Project leader ‘Mini-Holland’ 
Enfield 

Borough of Enfield 

17 Senior Advisor Goudappel Coffeng (NL) 
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4. Chapter 4 - The bus 
This chapter will answer the first sub-question: how is the mobile obduracy of the bus in 
London’s urban environment produced through everyday practice, performed by humans and 
non-humans? In common understanding it are bus drivers who drive buses along roads. But, as 
discussed in chapter 2, in this thesis, mobile actions are understood as performed by dynamic 
assemblages of interrelated human and non-human actors. A bus that moves along the road 
should be understood as an assemblage, in which the bus, the bus driver, bus passengers, and 
other actors that become related to the bus take part. The collective actions of this assemblage 
produce the movement of a bus. Moreover, the actors in an assemblage may perform different 
roles define the script of the assemblage. Roles are defined by boundaries between compliant and 
non-compliant actions. For example, the role of a bus driver is defined to be ‘on-time’; a driver 
thus acts non-compliant when she crosses the boundary that defines ‘being late’. The movement 
of the bus can be defined as obdurate to the degree that different actors act in compliance to 
scripted roles. 

Every moving bus should be understood as an assemblage, which is defined by a particular script 
that is produced in situ. But, in this chapter it will be argued that the script that becomes ascribed 
to buses through the planning process is central in defining the scripts that buses perform on the 
road, and generating mobile obduracy. The first section, will discuss the script that is defined 
through the planning process, and how this script is related to the design of the bus. 
Subsequently, section two will discuss how the planned script, defines the roles of different 
actors that shape the movement of the bus on the road, and how the performance of these roles is 
made obdurate. Section three, will discuss how these roles are reconfigured through practice, and 
how this affects the script defined through the planning process. Finally, section 4 will 
summarize the answers to the first sub-question, and provide a conclusion. 

4.1. Defining reliable movement 
Making bus movement reliable through planning arrival times at bus stops is central in the script 
that defines how bus movement is planned. However, as will be discussed first, how this script is 
defined cannot be reduced to the actions of planners. How buses are planned to move is an 
outcome of relations between different actors. This section will focus on how the design of the 
bus mediates the relations between (potential) bus passengers, and planners. The design of the 
bus, and how this defines the basic requirements for its survival will serve as a point of 
departure. 

4.1.1. De-scripting a need for optimization 
Buses are designed to carry passengers, and move along roads. These two properties can be 
understood as two in-scripted roles that need to be performed for the bus to survive. For its 
survival, the bus thus needs actors that perform the role of bus passengers, and actors that make 
the bus move. The actors to which these roles are ascribed may negotiate how they are defined. It 
will now be discussed how these interrelated roles are defined in London. First, the role of bus 
passenger can be said to be ascribed to those who travel to London to get from A to B. For 
travellers to travel by bus they have to be interested in doing so. Today urban travellers seem to 
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be most interested in becoming a bus passenger when there travel times are reduced. Consider 
the quote below: 

“Passenger satisfaction is linked to a variety of requirements. Those related to travel time 
are consistently found to be the most significant. Travel time includes access to and from 
the network, waiting and travelling.” (Transport for London, 2012c, p. 2) 

Because bus passengers are interested in travel time reduction, the bus will have to move in ways 
that reduce their travel times in order to persist in existing. 

Second, on the road the role of making the bus move is primarily performed by bus drivers. It is 
the driver who ‘operates’ the bus on the road. How the role of drivers is defined, is related to the 
interest of passengers. As mentioned, bus passengers are mostly concerned with travel time 
reduction. Therefore, bus drivers should act in ways that reduce passenger travel times. 
However, the material composition of the bus mediates this relation. Because buses are designed 
to carry multiple passengers, bus movement should not reduce the travel times of individual 
passengers, but of multiple passengers. In this way bus movement becomes an issue of 
optimization, the optimization of travel times of multiple passengers. This need for optimization 
of the times of multiple passengers can neither be reduced to the interest of individual travellers, 
nor to the material properties of the bus. How effective movement of the bus is defined, should 
be understood outcome of how the interests of London travellers is mediated by the design of the 
bus. The need for optimization of multiple times is thus relationally produced or ‘de-scripted’8. 

4.1.2. Planning reliable bus movement 
Transport for London (TfL) is the primary authority that is responsible for serving the need of 
London travellers, and planning bus operation. The reliability of arrival times at bus stops is 
central in how TfL defines the performance of buses. Consider the following quote: “Bus 
services should be planned to give consistent waiting and overall journey times.” (Transport for 
London, 2012c, p. 5). The emphasis on ‘consistency’ can be read as reliability. Moreover, 
reliability of arrival times is also central in the contractual relationship between TfL and bus 
operators (Transport for London, 2008) – the companies that are responsible for daily operation 
of bus services in London. 

To make sure that bus movement is reliable, TfL plans both the spaces, and times that buses 
should perform. Spaces are defined in consultation with a number of other actors9. This 
collective defines the routes that buses should follow through a city, the location of bus stops and 
terminal points, and the places where buses can wait and turn at the end of a route (The Greater 
London Authority, 1999). Hence, through the planning process movement of buses is related to 
particular spaces, and locations in the city. In addition, TfL also defines when buses are planned 
to arrive at particular at bus stops (Transport for London, 2008). Through the planning process 
the movement of the bus is thus related to planned spaces, and times. 

8 For an explanation of this concept see chapter 2. 
9 Transport for London is required to consult the following actors: “(a) the commissioner or commissioners of police 
affected, (b) the London authorities affected, (c) the London Transport Users’ Committee, and (d) any other person 
whom Transport for London considers it appropriate to consult” (The Greater London Authority, 1999, p. 111). 
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4.1.3. Conclusion 
Based on the above, it is here argued that the outcomes of planning processes can be understood 
as a script that defines how should move through London. The issue of reliability, and the 
planned spaces, and times are central in how this script is defined. The bus’ survival is dependent 
upon the effective performance of this script, as it is based upon the interest of bus passengers. 
However, as revealed, how this script is defined, is mediated by the design of the bus, and a 
number of other actors that are associated with the bus, most importantly planners of TfL. How 
the script produced through the planning process, affects movements on the road, will be 
discussed in the next section. 

4.2.  Configuring the bus assemblage 
As mentioned, the movement of buses situated on road should be understood as produced by 
assemblages of interrelated actors. The script that is defined through the planning process, define 
the roles of actors that form these assemblages, through (implicitly) defining boundaries between 
compliant, and non-compliant actions. A boundary can, for example, define the difference 
between reliable, and non-reliable bus movement. However, the planning process is primarily 
situated in the offices of planners, whilst the movement of buses is primarily situated on roads. 
For movement of buses to comply with passenger interests, the script that is defined through the 
planning process has to be transformed into a script for every individual bus, and made present 
on the road. A boundary that defines how the movement of a bus is scripted is conceptualized as 
a line of territorialization. In contrast, the situated movement of buses on the road, performed by 
assemblages, is conceptualized as situated on lines of flight. In this conceptualization, buses that 
move in compliance with planned spaces and times can be defined as lines of flight that fall 
inside the lines of territorialization planners define. But, for the scripts that are defined through 
the planning process to affect the lines of flight that perform the movement of buses on the road, 
these scripts have to be transformed into lines of territorialization that are extended to the spaces 
and times where buses move along roads. How the scripts are generated by lines of 
territorialization, and how this configures the lines of flight of buses that move along road will 
now be discussed. 
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4.2.1. Planned arrival times 
Through the planning process the planned spaces and times are transformed into arrival times, 
which are defined by sets of spatio-temporal coordinates. These sets of coordinates represent 
when buses are planned to arrive and drive off from a particular locations. A representation of 
sets of spatio-temporal coordinates can be seen on the driver duty form of route X26 depicted 
below (see fig. 1). On the duty form one set of coordinates is, for example, the set ‘Heathrow 
Airport Central Bus Station Stand’-‘19:35’. The name of the bus stop, ‘Heathrow Airport Central 
Bus Station Stand’ refers to a spatial coordinate, and ‘19:35’ is a coordinate related to (UTC) 
time. 

 
Figure 1 – The duty form of the X26, sets of spatio-temporal coordinates 

These sets of spatio-temporal coordinates can be understood as actors that planners generate to 
make sure that bus movement is reliable. As such they can be understood as actors that extend 
lines of territorialization that defines boundaries between compliant and non-compliant 
performances of space-time. These sets of coordinates are central in defining the compliant 
actions, or roles of three types of actors that take part in the bus assemblage passenger, drivers, 
and bus operators.  

First, the sets of spatio-temporal coordinates are central in defining the role of bus passengers, 
and generating compliance to this role. The sets of coordinates enable potential passengers to 
know where and when to board a bus; the sets of coordinates can be enacted into the assemblage 
of travellers through time-tables, on smartphone apps, and through digital ‘countdown’ displays 
at bus stops. The sets of spatio-temporal coordinates thus support transforming travellers into bus 
passengers. Nonetheless, as mentioned, bus passengers are forced to board and alight at bus stops 
(particular spaces), at particular times. Travelers may resist such a strictly defined role. However, 
it can be assumed that compliance is interesting as long as bus travel reduces their travel times. 
And the sets of coordinates can be assumed to significantly reduce travel times as they enable 
bus passengers to anticipate where and when they can board a bus, therefore enabling them to 
minimize the time spent waiting at a stop. 

Second, the sets of spatio-temporal coordinates are central in defining the role of bus drivers, and 
generating compliance to this role. A central actor in the assemblage of the driver is the iBus 
system, which is a computer system that is part of every bus operated by TfL. This system has a 
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digital display that generates a representation of time, and this representation is based on sets of 
spatio-temporal coordinates that are stored in the iBus system (Bus and Coach Week, 2014, p. 
35). The time depicted on the display can, for example, inform bus drivers when to drive off 
from a bus stop. Consider the following conversation with a bus driver about the timing of his 
bus: 

Researcher: “How much time do we have left?” 

Bus driver looks at the iBus display 

iBus display: “-3:00” 

Bus driver: “3 minutes before we have to go” 

To ascertain the time left before the bus had to depart the driver looked at the iBus display inside 
his bus. In this situation the display stated “-3:00”, which informed the driver that the where 
three minutes left before the bus was planned to leave that stop. 

As the example reveals, the iBus system configures the time engendered by the bus assemblage 
in terms of compliance, and non-compliance to planned spaces, and times – hence, how time is 
defined is always related to a particular position in space. This generates a relational space-time 
in which the driver can know how to act in compliance with planned times. A ‘-‘ in front of the 
digits thus informs driver that the bus is ‘early’ in relation to planned times, and that a driver has 
to wait before driving off, or that the bus should drive slower when already on the move. When 
the iBus states ‘0:00’, this informs drivers that their bus is ‘on-time’ in relation to planned spaces 
and times. To act compliant they either have to leave the stop, or drive at the same speed. 
Finally, when the iBus states a ‘+’ this informs drivers that the bus is ‘late’, and that they should 
have already left the stop, or drive faster.  

Informing drivers about planned times through the iBus system, does not imply that bus drivers 
comply with the role planners ascribe to them. But the sets of spatio-temporal coordinates are 
also central in making sure that drivers act in compliance. The iBus system not only informs bus 
drivers about their performance of times, but also other actors can be informed. One of these 
actors is bus operators, the companies that provide bus drivers a job. Therefore, bus drivers that 
persist in being indifferent to being on time are likely to lose their job. 

Third, the sets of spatio-temporal coordinates are central in defining the role of bus operators 
and, and generating compliance to this role. Arrival times defined on the base of the sets of 
spatio-temporal coordinates are central in the contractual relations between bus operators, and 
TfL (Transport for London, 2008). The performance of every bus on the road is measured in 
terms of being on-time for low frequency routes, and against a regular interval for high 
frequency routes – as mentioned earlier. First, for low frequency routes being on-time is defined 
by arriving at a bus stop no more than 2:30 minutes early, or 5:00 minutes late. These two 
‘times’ may be understood as defining temporal boundaries that define compliant (inside the 
boundaries), and non-compliant (outside the boundaries) performances of times of buses. 
Second, for high frequency routes ‘being on time’ is defined by excess waiting time (EWT), 
which measures the extra average passenger waiting time, in relation to regular intervals. For 
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buses operated on high-frequency routes, being on-time is thus measured as a degree of non-
compliance. The measured times of all buses on a route are aggregated at the end of a year, and 
related to a minimum performance standard (MPS), that defines a base value for the performance 
of times. Operators who perform better than this value receive a financial bonus, and operators 
who perform worse are financially penalized. The MPS thus defines a boundary between 
compliant and non-compliant performances of time on a route level. This boundary makes sure 
that operators act in compliance, and as operators are responsible for bus operation, the MPS 
indirectly also makes sure that buses arrive on time, to a significant degree. 

4.2.2. Insurance coverage 
The planned spaces and times are transformed into insurance coverage that is geographically 
defined. Insurance coverage is central in generating compliance to the role of bus drivers, as well 
as bus passengers. First, the actions of bus drivers are only covered by insurance when they fall 
inside the boundaries that define their routes. This implies that drivers cannot drive into streets 
that are not part of their routes. Drivers become aware of these boundaries when they learn their 
route. In case a driver would need to deviate, she first needs to contact her operator to prevent 
being held responsible in case something happens. Moreover, insurance coverage also defines 
boundaries in relation to where passengers are allowed to board and alight. Boarding and 
alighting is only legally allowed when a bus is inside the ‘bus cage’. A bus cage is a yellow 
square painted on the road at every bus stop. Bus drivers who do not comply with this role, risk 
being held responsible, and as one driver emphasized because compliance is legally binding, 
non-compliance can form a legal reason to fire a driver. As a result, insurance coverage can be 
assumed to generate compliance to the roles that planners ascribe to drivers. Second, insurance 
coverage also forces passengers to comply with their roles, because passengers cannot board and 
alight at other places then where drivers are willing to stop. Hence, the willingness of drivers 
may be reduced because they may be held liable.  

4.2.3. Bus priority infrastructure 
The planned spaces and times are also transformed into infrastructure that grants buses priority 
over other traffic. Bus priority is central in generating compliance to the role that planners 
ascribe to the bus because it increases reliability. To the knowledge of the author, bus priority 
infrastructure comes in two forms: traffic light priority, and bus lanes. Both forms of bus priority 
define boundaries between compliant and non-compliant performances of actors, spaces, and 
times. First, traffic light priority refers to an infrastructural system that enables buses to get 
priority over other traffic at traffic lights equipped with the system. When a bus approaches a 
traffic light it will trigger a (‘virtual’) detection device that affects the operation of a traffic light 
(Hounsell et al., 2007), reducing the time it will take to turn green. Traffic light priority thus 
affects the performance of spaces, and times in a way that favours a particular type of actor, i.e. 
the bus assemblage. Other road users are not able to trigger the priority, and not allowed to move 
through. Traffic light priority thus defines a boundary that discerns the bus assemblage (that 
includes bus passengers) from other road users, and enables it to move through particular spaces 
(inside the traffic light), at particular times (when the lights are green). These boundaries are 
maintained the traffic lights, and the risk that other road users have to get a fine. 
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Second, bus lanes separate buses from general traffic, reducing the effects of traffic (congestion) 
on bus movement, and making it more reliable. Just as traffic light priority bus lanes discern the 
bus assemblage from general traffic, and grant it priority through enabling it to move through 
particular spaces (the bus lane), at particular times (when the bus lane is in operation). A bus lane 
thus defines boundaries that buses are allowed to cross, whilst general traffic is not. These 
boundaries are maintained because road users that are not allowed into bus lanes risks being 
given a fine. Bus lanes are monitored by CCTV cameras on the road side, and on the bus 
(Hodges, 2007). Bus lanes are thus experienced in different ways by those who are allowed to 
enter them (primarily buses), as opposed to those who are not (general traffic). This difference in 
experience of space-times is, at least partly, generated by the line of actors that define bus 
priority.  

4.2.4. Conclusion 
In this section it has been argued that the planned spaces and times are transformed into, sets of 
spatio-temporal coordinates, insurance coverage, and bus priority. These three types of 
transformations can be understood as defining three lines of territorialization, that define 
boundaries between compliant, and non-compliant performances of spaces, and times by actors 
that take part in the bus assemblage. As has been revealed, the performance of these lines of 
territorialization, and generating compliance to the spaces, and times that planners define cannot 
be reduced to single actors. The sets of spatio-temporal coordinates are, for example, enacted 
into the assemblages of drivers, and passengers through time-tables, smartphones, and the iBus 
system. Moreover, the insurance coverage is made present in the bus assemblage through the 
‘bus cage’. Finally, the priority of buses relies, for example, on CCTV cameras. All these actors 
take part in making sure that the lines of flight of passengers, and drivers comply with the scripts 
that planners define. Bus drivers, passengers, and other actors that encounter these boundaries 
may resist being forced into the roles that planners ascribe to them. However, when boundaries 
are crossed, this often has negative consequences for actors. For example, when bus passengers 
are unwilling to board and alight at bus stops, as planners prescribe, they may be unable to take a 
bus. Moreover, compliance of bus drivers, bus operators, and road users to the different roles 
ascribed to them is mainly based upon financial interest.  

The outcomes of these different arrangements is that the lines of flight of actors that become 
related to the bus are likely to generate a large degree of compliance to the spaces, and times that 
are defined through the planning process. Especially, bus drivers, and passenger are forced to 
perform particular spaces, and times. Once more, this cannot be reduce to the actions of planners, 
but should be understood as an outcome of the interrelation of a myriad of actors that take part in 
the bus assemblage. Finally, when lines of flight comply with the boundaries that are defined by 
lines of territorialization, and these lines of territorialization remain unchanged, the bus 
assemblage can be defined as obdurate, as all actors comply with scripted roles. However, as will 
be discussed in the next section, lines of territorialization can be reconfigured, and/or crossed by 
lines of flight. In other words, relational spaces and times can be changed.  
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4.3. Reconfigurations 
The scripts that define the actions of bus assemblages on the road are mediated, and potentially 
reconfigured through everyday practice, both in ways that support and undermine the mobility of 
the bus. This section will discuss how such mediations and reconfiguration shape the mobile 
obduracy of the bus. The first section will focus on actors related to the lines of territorialization 
that define bus movements, but situated away from the road. The second section will focus on 
actors associated with the bus, and situated on the road. Finally, the third section will focus on 
reconfiguration triggered by the wider urban environment in which the bus assemblage is 
embedded. 

4.3.1. Distant reconfigurations 
As mentioned, the boundaries that affect the scripts of mobile bus assemblages on the road are, at 
least partly, generated by lines of human and non-human actors situated away from it – 
conceptualized as lines of territorialization. These actors both mediate, and reconfigure the 
performance of these boundaries. How such dynamics are generated will now be discussed 
through an example that focuses on the line defined by sets of spatio-temporal coordinates. It can 
be assumed that similar dynamics shape the other two lines (insurance coverage, and bus 
priority), but tracing these fell outside the scope of this thesis. 

As mentioned, bus passengers have an interest in reliable timing which become defined by 
boundaries between being early, on-time, and late. The representation of time generated by the 
iBus system is central in enacting these boundaries in the space-times that define the bus 
assemblage on the road, and thus in making sure that scripts correspond to passenger interests. 
However, the actors that take part in generating this representation mediate and reconfigure how 
reliable this representation is. The iBus system itself mediates the interrelation between bus 
passengers, planners, and drivers because it makes representations of time more reliable then the 
‘traditional’ method dependent on time-tables, and watches. In turn, the reliability of the iBus is 
also an outcome of long lines of humans and non-humans. To determine its position the iBus 
relies on the effort put into the development of the GPS system. However, GPS is not reliable 
enough for the scale that defines bus movement, therefore a number of other actor actors take 
part in the iBus system. Consider the quote of Mr. Simon Reed (head of Transport for London's 
Technical Services Group) below:  

"To assist location accuracy, each bus carries a map on the [iBus] system, route 
definition, an odometer including, and a tum-rate sensor (gyro), which effectively acts as 
a compass. It's the combination of multiple inputs which are constantly assessed that 
enable the vehicle to estimate its location with good accuracy.” (Bus and Coach Week, 
2014, p. 35) 

All these non-human actors (such as the turn-rate sensor) can be understood as produced by lines 
of humans and non-humans, which increase the reliability of the representation of time produced 
by iBus systems. The existence of these lines thus mediates the scripts that define the movements 
of buses on the road, and do so in ways that potentially increase its reliability. This can be 
assumed to support passenger interests, and thus the survival of the bus as well as actors related 
to it. 
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However, actors who define the lines of territorialization can also reconfigure these lines in ways 
that undermine effective bus performance. Moreover, such recalcitrant actions are not confined 
to humans. For example, one could say that it is the role of ‘sets of spatio-temporal coordinates’ 
to provide an accurately represent arrival times at bus stops to make bus movement reliable. 
However, the ‘virtual’ position of these coordinates can deviate from the actual location of bus 
stops. This undermines the accuracy of the information produced by iBus systems. Moreover, as 
emphasized by Robinson (2008), such deviations are: “likely [to] result in less accurate 
predictions of bus arrival times, on-board announcements being triggered in the wrong places, 
and even reports that buses are [‘on diversion.’]” (p.24). As long as such deviations remain 
undetected such ‘non-compliant’ sets of coordinates reconfigure how bus assemblages script the 
performance of actors on the roads; therefore, partly dissolving the obduracy of affected bus 
assemblages. Moreover, as such reconfigurations undermine reliability; they potentially 
undermine the persistent existence of the bus. 

4.3.2. Reconfigurations on the road 
As mentioned, on the road scripts of bus assemblages are partly defined by actors that enact the 
boundaries defined by lines of territorialization. Through these multiple enactments, different 
actors acquire their roles. For example, the role of bus drivers is defined through the iBus 
system, and bus cages which are related to two different types of lines (defined by sets of spatio-
temporal coordinates, and liability). The survival of the bus depends on the reliable performance 
of these scripts. However, on the road the performance of scripts requires negotiating with other 
actors. This section will discuss a number of situations from everyday practice, in which the 
actions of the bus assemblage did not comply with the script defined through the planning 
process. It will be discussed how non-compliance was produced, how this affected the reliability 
of the bus, and how this relates to the obduracy of the bus. 

Situation 1 
During the observations conducted for this thesis one driver took a break when arriving at the 
final stop, whilst he was already more than ten minutes late. As drivers are only allowed to take a 
break when they arrive at as stop early, this driver can be defined as a non-compliant actor in 
relation to the script as it is defined through the planning process. However, the fact that the 
script of the assemblage was reconfigured cannot be reduced to the actions of the driver. The 
script was, first of all, reconfigured because the bus arrived late at the stop, would the bus have 
arrived early the driver could have taken his break without acting non-compliant. That the bus 
was late was, however, not the outcome of the actions of the driver. The bus ended up late 
because it almost ran out of fuel, forcing the driver had to do a ‘live change over’. A life 
changeover is the changing of passengers and driver from one bus to another. To arrange this, the 
driver contacted the garage operator who dispatched a new bus, and waited somewhere along the 
route. Making sure that a bus is fueled up is, however, not the responsibility of the driver but of 
the garage operator. Whether it was the operator who ‘made a mistake’ or another actor, could 
not be traced by the author. But, it can be assumed that because the bus ended up late as a result 
of an error of somebody else, the driver was more inclined to take a break when officially not 
allowed. Another reason for the driver to take the break was that he did not see a problem in this 
action because he was the latest bus that night. The driver reckoned that taking the break was 
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actually beneficiary for passengers, as they would have more time to catch the bus. Coincidently 
this happened on the return trip, a woman entered the bus and thanked the driver for being late as 
otherwise she would have missed the last bus. In this situation missing the bus would have been 
extra problematic for passengers because the bus was driving in a sparsely populated area in 
Outer London – in Central London passengers could have relied on cabs, and other (night) buses. 
Finally, at the stop where the driver took his break there were no passengers present that could 
request him to get going again.  

The example above reveals that bus drivers may resist compliance to the role ascribed to them 
through the planning process, and may reconfigure the assemblage’s script, dissolving its degree 
of obduracy. However, the degree of compliance / non-compliance to this role cannot be reduced 
to the actions of the driver, but should be understood as an outcome of the actions of the 
assemblage in which they are situated. In this situation, both the space (outer London), the time 
(late at night), and the actions of other actors (the operator who failed to have the bus fueled up) 
affected the reconfiguration of the script. The reconfiguration was thus an outcome of the 
collective that defined the relational situation. However, such reconfigurations also affect other 
actors in the assemblage, situated on their own lines of flight. The fact that the bus was late 
affected the lines of flight of passengers, and the operator responsible for the route. Moreover, it 
did so in ways that undermined their interests.  

Situation 2 
As mentioned, the scripts defined through the planning process prescribe that passengers board 
and alight at bus stops. Insurance coverage is central in the enactment of this prescription on the 
road. Hence, bus drivers are aware that they are not covered by insurance when they let 
passengers board and alight the bus cage that represents insurance coverage. However, bus 
passengers may resist the role ascribed to them. Consider the following conversation between a 
driver of the X26 express route, and a passenger: 

Bus drives past a bus stop 
Passenger: “Sorry driver you have just passed a stop” 
Driver: “No I didn’t” 
Passenger looks confused  
Driver: “I’m an express route; I can’t drop you off because it’s not covered by insurance”. 

In this situation, the passenger anticipated that the bus would stop at a particular stop. It can be 
assumed that the passenger pushed a button, and that the driver was informed. However, the 
driver did not stop because, as he expressed, he was ‘not covered by insurance’. The fact that he 
was uninsured was, in turn, an outcome of the fact that the stop was not part of the particular 
route. Nonetheless, a few stops later the driver did stop to let the passenger alight, despite that 
that stop was also not part of the route. 

In the beginning of the situation, when the driver ignored the fact that the passengers wanted get 
off, the assemblage could be defined as obdurate. The bus was scripted to pass the stop, and it 
did despite the fact that a particular actor in the assemblage (the passenger) wanted to 
reconfigure it. This obduracy can, however, not be understood as an intrinsic property of the 
assemblage but was relationally produced. First of all, the obduracy was generated because the 
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passenger wanted to get off at a stop that was not planned. Apparently the passenger did not pay 
sufficient attention before entering the bus. Why this happened is irrelevant here, it can be 
reduced to the line of flight of the particular passenger, but as every line this line is relationally 
produced. Second, the obdurate situation was produced because the bus was planned to pass a 
stop. Would the bus have stopped at every stop the obduracy would not have come to the fore. 
One way to explain this is by relating it to passenger interests. The bus was planned to pass the 
stop because it was an express route, which reduces passenger travel times for those who need to 
travel longer distances. But, there might be a myriad of other reasons. Third, the bus passed the 
stop because the bus driver resisted stopping, which he ascribed to the fact that he could be held 
liable.  

However, the fact that the driver stopped later on reveals that the obduracy of a bus assemblage 
can as easily dissolve in practice, and result in a reconfiguration of the script. Yet, this 
reconfiguration was also relationally produced. First, the driver stopped because a passenger 
wanted to get off. Second, the driver stopped because, as he later explained, the next stop part of 
the express route was about 10 minutes away. Nonetheless, the driver also explained that after he 
decided to stop he waited for a bus stop before actually stopping. Despite that fact that that stop 
was not part of the route, he reckoned that it would be better to stop there, just in case something 
would happen. So whilst the script of the assemblage was partly reconfigured, the role ascribed 
to the driver on the base of insurance coverage still configured the actions of the assemblage. 
The assemblage thus still maintained some degree of obduracy, which can be understood as an 
outcome of the particular relations between different lines of territorialization, and lines of flight 
that defined the situation.  

4.3.3. Interrelated reconfigurations 
Finally, reconfigurations on the road and away from it are interrelated in complex ways. As 
mentioned, bus passengers are most interested in travel time reductions today. However, a 
research by the Transport Committee of the London Assembly (a public watchdog) reveals that 
overcrowding of buses is becoming an increasing problem on certain routes. The committee 
argues that “TfL may find that bus journey times and reliability are no longer the main issues of 
concern for bus passengers.” (London Assembly, 2013, p. 16). This can be understood as a 
reconfiguration of the script of the bus assemblage by actors situated away from the road, partly 
dissolving its obduracy. But, this outcome is based on the situation on the road. Hence, the 
experiences of bus passengers trigger these changes, and dissolve the obduracy of the bus. 

The degree of obduracy lost as a result of these developments seems, however, an outcome of 
complex entanglement of different actors, spaces, and times. The ‘force’ that overcrowded buses 
generate to bring about change, is related to the fact that London’s population is expected to 
grow in the oncoming decades, which becomes translated into expectations about rises in travel 
demands: “TfL predicts a seven per cent increase in bus passenger journeys between 2013/14 and 
2021/22 alone – 167 million more journeys.” (London Assembly, 2013, p. 10). The acuteness of 
the problem is thus related to the actions of particular actors (citizens/bus passengers), in 
particular spaces (London), in a particular time (between 2013 and 2022). Moreover, the research 
by the London Assembly identifies the 10 most overcrowded routes, and efforts to make changes 
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should focus on these routes. It seems that the degree of becoming fluid of bus assemblages is 
unevenly distributed across different spaces, i.e. different routes. But, these differences are not 
coincidental but interrelated; overcrowding happens on some routes but not on others. Finally, 
the ability to implement the needed changes is also patchy. Consider the following quote from 
the Committee: 

“Last year, Sir Peter Hendy, Commissioner of TfL, told the Committee that in future TfL 
will have to be smarter about how it plans bus services and uses the existing network to 
meet rising demand especially where “it puts its last few vehicles in peak periods.” He 
suggested this would not be easy to do and average bus occupancy would rise from 
around 17 passengers at present.” (London Assembly, 2013, p. 13, italics added) 

Peter Hendy, who represents TfL, expresses that implementing changes needed to tackle 
overcrowding, through putting more buses on the road, is challenging. But he relates this to 
particular spaces and times, i.e. ‘streets that are already full in peak periods’. In sum, the 
performance of mobile obduracy by bus assemblages is situated on the road and away from it. 
But the degree of obduracy vs. fluidity seems different in different relational spaces, and times. 

4.4. Conclusion 
This section will summarize the answers to the first sub-question: how is the mobile obduracy of 
the bus in London’s urban environment produced through everyday practice, performed by 
humans and non-humans? And provide a conclusion. As mentioned, the movement of the bus 
can be defined as obdurate to the degree that different actors act in compliance to scripted roles. 
In the first section it has been argued that the bus’ survival is dependent on the interests of 
travellers in performing the role of bus passenger. Travellers seem most interested in travel time 
reduction. Transport for London is responsible for catering to the need of travellers, but as a 
result of how the design of the bus transforms passenger interests; in the planning process 
serving passenger needs becomes primary defined as an issue of optimizing the reliability of bus 
movement, and their performance of spaces, and times. This outcome can be understood as a 
script defined through the bus planning process, and the bus’ survival is dependent upon the 
effective performance of this script, as it is based upon the interest of bus passengers. However, 
whether this script is effectively performed depends upon how buses move along roads. 

Bus movement situated on roads should be understood as produced by assemblages of humans, 
and non-humans. Section 2, has discussed three types of lines of humans, and non-humans actors 
(lines of territorialization) that seem central in configuring how bus assemblages act on the road. 
These lines can be characterized by ‘sets of spatio-temporal coordinates’, ‘insurance coverage’, 
and ‘bus priority infrastructure’. Through the performance of the actors that define these lines, 
the scripts defined through the planning process are enacted in the bus assemblage on the road. 
As revealed this enactment can be understood as generating boundaries through engendering 
differences in the experiences of space-time, which enables actors to discern compliant from 
non-compliant actions. However, these lines of territorialization can be reconfigured through 
everyday practice, by actors situated on the road and away from it. The obduracy of the bus 
assemblage, the persistence of the scripts that define its mobility, thus has to be maintained. 
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Nonetheless, these lines of territorialization and the boundaries they generate seem central in 
making the mobility of the bus obdurate. First, through these lines passenger needs are 
transformed into boundaries that discern compliant, from non-compliant actions. This potentially 
makes the mobile performance of the bus assemblage obdurate, because reconfiguring the 
boundaries would undermine passenger interest, and therefore the survival of the bus. Second, 
when lines are defined, actors that become related to a line and act in compliance with the 
boundaries it defined (thus supporting passenger interests), can be supported, whilst actors that 
generate non-compliance can be discouraged, or undermined. This discrimination may make the 
movement of the bus obdurate because the survival of actors who become related to lines of 
territorialization may become dependent on the survival of buses. As bus survival necessitates 
movement this makes their mobility obdurate. A compelling example of this is the interrelation 
between, on the one hand, financial payments and, on the other hand, compliant performances of 
bus drivers, and bus operators. Drivers and operators have to act in certain ways such that buses 
move reliable and remain interesting for passengers, on which its persistent existence relies. But, 
as a result of the financial relation, the survival of drivers and operators is also dependent upon 
reliable movement of buses. It needs no explanation that there are a myriad of other actors 
dependent on the survival of the bus, for example bus passengers, and bus planners. All these 
actors have an interest in maintaining the boundaries that define the compliant performance of 
mobile bus assemblages, and thus the spaces and times it engenders. In relation to this, the 
obduracy of the mobile bus may be understood as an outcome of the effort these actors put into 
maintaining these boundaries for their own interest. Finally, through transforming boundaries 
into different forms the lines are extended to different spaces and times. This may enable, as well 
as force a myriad of actors to discriminate compliant, from non-compliant actions, thus defining 
their roles. This may generate obduracy in all the spaces, and times in which these boundaries are 
enacted, as long as compliance can be supported, and non-compliance discouraged, or 
undermined.  

Nonetheless, section 3 has revealed that the lines that script the performances of bus assemblage 
on the road can be reconfigured through practice. Reconfigurations can be generated by actors 
who define the lines of territorialization both situated on the road, and away from it. But, also by 
actors that are not associated with these lines, in other words, by changes in the environment of 
buses. Such reconfigurations dissolve the obduracy of bus assemblages, as boundaries that define 
roles of actors are changed. However, as revealed, how boundaries change dependents on the 
space, and time in which a bus assemblage is situated. Moreover reconfigurations are always the 
outcome of collective actions. Finally, an obdurate relation can also undermine the interest of 
passengers, and therefore undermine the survival of the bus. 
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5. Chapter 5 - The bike 
Cycling on the road should be understood as a mobile practice performed by an assemblage of 
human and non-human actors – as discussed in chapter 2. This ‘bike assemblage’ includes the 
cyclist and her bike, but also all other human and non-human actors that become dynamically 
related to the bike, and affect its movement. Actors are defined by their ability to make a 
difference to the movement of the bike. A red traffic light that makes a cyclist stop, or pot holes 
that make her, and her bike weave are thus also actors in the assemblage. Moreover, the 
assemblage not only performs but also organizes its own actions. How an assemblage is 
organized can is referred to as the script of an assemblage, which defines roles of actors in the 
assemblage. To support cycling in London cyclists have to be interested to take part in the scripts 
that define the performance of bike assemblages. The first three section of this chapter chapter 
will three issues which define the interests of cyclists, and how compliance to these interests is 
mediated by the scripts in which they take part. It will be revealed that different road spaces 
generate different scripts, and force cyclist into roles that not always comply with their interest. 
Section four will briefly discuss segregated cycling infrastructure, which can be understood as an 
alternative script that caters to the interest of cyclist. The final section will summarize the 
answers to the second sub-question: how is the movement of the bike in London’s urban 
environment produced through everyday practice, performed by humans and non-humans? And 
provide a conclusion. 

5.1. Information about directions 
To cycle, cyclists have to know how to get from point A to point B. This is a first issue that 
defines the interest of cyclists. Hence, for cyclists to be able to cycle there have to be actors who 
produce information about directions. Producing information cannot be reduced to the 
knowledge of the biker; in contrast, information about directions has to be relationally produced 
by other actors in the assemblage. For example, Angela (a 60+ year old cyclist) had to cycle for 
one and a half hour to an appointment in a part of London where she had not cycled before. To 
prevent getting lost she had printed a map from the internet. This map can be conceptualized as 
an actor in Angela’s assemblage that both defined a route, and could make sure that Angela 
remained informed about her directions while she is on the move. However, just before leaving 
Angela decided to change her plan. She decided to take a longer but more familiar route. Despite 
having a printed map, it seemed that being able to ascertain that she was going in the right 
direction on the move, without having to look at the map, was more important to her. Here it is 
argued that the (potential) experience of losing sense of direction can be conceptualized as an 
experience of evasiveness. This evasiveness shapes how a cyclist moves. Angela tried to avoid 
such evasiveness, or turn evasiveness into compliance, by taking a longer route that was more 
familiar to her. 

Angela was more familiar with the alternative route, because she had lived in the area where the 
route would go through, as a kid. Angela knew the area. However, this knowledge cannot be 
reduced to Angela, but should be understood as relationally produced by the space she was 
familiar with. It is the persistence of the buildings, street layouts, parks, landmarks, etc. that 
Angela is so familiar with that make it effortless for her to navigate through this space. 
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Nonetheless, at some point Angela entered unknown territory, or ‘unfamiliar space’. After 
passing Croxted Road, Angela was no longer familiar with her surroundings. Consider the quote 
below: 

“There is that second when we passed Croxted road, [I thought] help I’m in territory that 
I don’t know now. I’m very bad with directions, and I knew it was the South Circular, of 
course I knew, it’s a major road that goes all the way around London, of course I knew. 
But somehow for my confidence level I have to ask somebody.” 

As soon as Angela passed Croxted road, there was no longer any actor that generated 
information about directions. The map did not provide any information as Angela followed 
another route, and the buildings and other landmarks didn’t generate any information either, 
because Angela wasn’t familiar with the area. From Angela’s perspective this space generated an 
experience of evasiveness, as no actor generated information about directions. This absence of 
information in this space can be understood as non-compliance to the need for information about 
directions. That non-compliance to this role undermines the bike’s mobility is supported by the 
fact that Angela stopped after a few minutes, and asked a pedestrian for directions. The 
pedestrian informed Angela that she was going the right way, and can be said to turn her 
experience of evasiveness into an experience of compliance. In sum, Angela’s example reveals 
that the degree of information about directions affects movement, and route choice. However, the 
impact this has on bike mobility may be different for different actors, spaces, and times. 
Navigating is, for example, easier for those cyclists (actors) who are more familiar with a 
particular space, as opposed to those who are not. Navigating can also be assumed to be easier 
since there are smartphones, at least for those who have one, as opposed to times when there 
were none. So although information about directions seems a central issue in the bike’s script, 
the effect it has on bike mobility can significantly differ for different actors, spaces, and times. 

Nonetheless, London’s street patterns seem central in shaping the ability of cyclists to know 
where they are going. For the sake of simplification London streets are divided into two types: 
main roads, and back streets. Main roads provide direct connections; their pattern is 
straightforward. In contrast, navigating through the backstreets is hard. Max, a 16 year old 
cyclist, has lived in South London for his whole life, and can thus be assumed to be very familiar 
with the area. Nonetheless, Max still refers to South London’s backstreets as: “a maze”. 
Moreover, even when there are cycling lanes through the backstreets cyclists may refrain from 
using them. Karoly, a 26 year old cyclist, emphasized that he preferred cycling on main roads 
because cycling paths often run through the ‘maze’. Karoly: “the bicycle paths [which run 
through the backstreets] they are a bit harder to anticipate where you are going, like if you don’t 
have a GPS or something, sometimes they are like a maze”. It seems that because navigating 
through backstreets is harder for cyclists they are more likely to cycle on main roads, even when 
there is no cycling infrastructure. This can be understood as an outcome of how London’s street 
patterns configure the assemblages of cyclists, and how this affects the experiences of cyclists.   

However, that London’s road spaces make it likely that cyclists end up on main roads, cannot be 
reduced to the experiences cyclists have of them. London’s street patterns should be understood 
as an outcome of assembling processes at earlier times, which still have effects today. Studying 
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these processes in-depth fell outside the scope of this thesis, but at least in South London, the 
‘maze of backstreets’ grew out of a turnpike system. Turnpikes are the main roads on which toll 
is collected, and this toll system played an important role in the forming, and maintaining of 
South-London’s street patterns (Dyos, 1961). The function of the maze was thus, at least partly, 
to situate long distance journeys in London on main roads. Whilst the turn pike system itself is 
no longer functioning this ‘script’ still seems to organize the performance of many road users in 
London today, including many cyclists, and thus defining the scripts of many London bike 
assemblages. This outcome cannot be extrapolated from the development of turnpikes, but street 
patterns do seem to resist ways of moving (lines of flight) that are not situated on main roads. 

5.2. Safety 
Cyclists are exposed to safety risks in their environment, a property of the bike’s design that is 
particularly problematic in an environment dominated by cars. The safety risks cyclists are faced 
with in cities can almost completely be ascribed to motorized traffic (Jacobsen & Rutter, 2012), 
and London is no exception (Transport for London, 2014a). Moreover, safety is found as an 
important aspect that undermines the development of cycling in London (London Assembly, 
2014). And this can be ascribed both to absolute safety risks (numbers of accidents), and 
experienced safety risks (Pucher & Buehler, 2012). As such, safety can be understood as a 
second issue that is relationally produced and defines the cyclist’s interests. This section 
discusses how this interest is mediated by the scripts generated in different spaces in which 
cycling takes place.  

5.2.1. On the road 
As discussed, as a result of how road patterns configure their assemblages London cyclist are 
likely to end up on main roads, where they are exposed to (experiences of) safety risks created by 
motorized vehicles. However, this undermines the issue of safety that defines cyclist’s interests. 
It will now be discussed how this issue shapes the performance of the bike when situated on 
main roads. 

Vehicular cycling 
London’s main roads form a relational space that is scripted for car mobility. Those who move 
through this space are ascribed the role to act like cars. Cyclists can comply with this role by 
acting like a ‘vehicular-cyclist’ (Forester, 1993). Some cyclists even identify themselves as a car, 
as demonstrated by the following quote from Angela: “I tend to see myself as a car really.” 
Through performing the role of vehicular-cyclist, cyclists can reduce the safety risk imposed on 
them. For this they have to cycle away from the curb, or even in the middle of a lane. This 
improves the (experience of) safety a bit for cyclists because it becomes harder from trailing cars 
to suddenly overtake. However, to perform this script different actors in the assemblage have to 
act in compliance with particular roles. First of all, the cyclist has to ride in the middle of a 
traffic lane. Yet, some cyclists may be unable or unwilling to do so. For example, Anna (a 24 
year old cyclist) was instructed to ride away from the curb in cycling lessons she took, she was 
still a novice cyclist and for her it did not ‘feel’ right. Consider the following quote: 
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 “Like also in the cycling lesson the person said that it’s dangerous to go to close to the 
curb, so I kind of try to bear that in mind but at the same time. I suppose it feels safer [to 
cycle close to curb], even though it isn’t.” 

Anna can be defined as a recalcitrant actor, in relation to the script that defines vehicular-cycling 
as a safe practice. However, this script is imposed on her by her cycling instructor and the urban 
environment in which she wants to cycle. To improve her safety she would have to put effort into 
getting better. Anna is willing to do so despite the fact that she had to put her in a dangerous 
position. However, individuals who are unwilling or unable to act like Anna are likely to remain 
indifferent to participate in bike assemblages defined by this script. 

Secondly, the ability to ride as a vehicular-cyclist depends on actors that constitute the space in 
which a cyclist finds herself. Most importantly, the car that is forced to stay behind a cyclist has 
to act compliant to this role. However, whether the cyclist remains in the middle of the road, and 
the trailing car remains behind cannot be reduced to the actions of the trailing car, or even to its 
driver. For example, when cars in front of a cyclist speed up it a cyclist may decide to make way 
for the car behind her. Moreover, on big roundabouts cyclists may simply be unable to force cars 
to stay behind. Consider the following quote from Dan (a 41 year old cyclist), in which he 
explains his experience of cycling around Hyde Park Corner10: 

“I generally feel quite safe, I’m not scared to ride anywhere, but you know when I’m 
riding around Hyde Park Corner, I have to be specifically, you know vigilant, because it’s 
a big junction with lots of cars coming from all sides” 

Whether the script that defines vehicular-cycling can make cycling safe thus depends on the 
actions of a myriad of actors. It first of all depends on the ability of the cyclist, or her willingness 
to put effort into improving herself. But, even then her safety depends on the actions of cars 
around her and the particular traffic situation that defines the space in which they encounter one 
another.   

Cycling along the curb 
A cyclist who rides on the road but is unable to cycle as a vehicular-cyclist – as a result of the 
configuration of the assemblage in which she takes part – will be forced to bike along the curb. 
Riding along the curb can be understood as another situation, in which the degree of safety a 
cyclist experiences depends on the degree of compliance to another script. For the cyclist to be 
safe a number of actors have to act in compliance with the roles that define this script. First, to be 
safe in this situation the cyclist will have to stay predictable, in other words, she may not 
suddenly weave outwards. The reason for this is that trailing cars have to be able to anticipate the 
actions of the cyclist in order to prevent accidents. However, the ability to stay predictable 
cannot be reduced to the cyclist on her bike. London roads are notorious for their potholes. When 
a cyclist encounters a pot hole she may be forced to suddenly weave into to the trajectory of cars. 
A road that is first flat, and may suddenly be full of holes can be conceptualized as an evasive 
actor that suddenly becomes recalcitrant. Hence, the road acts evasive because the assemblage is 

10 Hyde Park Corner is one of the larger roundabouts in London that cyclist are likely to encounter, providing space 
for up to 6 lanes of motorized traffic. 
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unable to predict how it will act, and recalcitrant because it undermines the safety of the cyclist. 
Yet, the recalcitrance of the pothole is produced by a collective of humans, and non-humans 
whose actions affected the surface of the road overtime – and can thus not be reduced to the 
bodily experience the cyclist has of it. The surface is likely to have been affected by the 
decisions of those who designed the road, actors who determined the budget for maintenance, 
passing trucks and buses, frost, sun, and rain. Moreover, the hole only acts recalcitrant because 
there are cars present in the surrounding of the cyclist, which generate a safety risk. 

Second, to cycle safe along the side of the road car drivers have to look out for cyclist, especially 
at junctions. One of the most common types of cycling accidents in London is the ‘left hook’ 
(Transport for London, 2014a). A cyclist is left hooked when a car that rides besides, or just in 
front of her suddenly turns left into her path. From the perspective of the cyclist there is never 
certainty whether car drivers lookout for them. Therefore, cars will always from evasive actors 
when riding along the curb. The degree of awareness of car drivers is not an intrinsic property of 
drivers. It may, for example, be mediated by the fact if they cycle themselves, or the number of 
cyclists they encounter. Yet, from the perspective of cyclist the outcome seems the same, when 
riding along the curb cyclists cannot predict how car drivers act.  

In sum, cycling along the curb is often the only available option. However, the performance of 
this script thus imposes a certain degree of uncertainty upon cyclists, and cyclist can never really 
be safe. Those who cycle in London today seem willing to cope with this uncertainty, and the 
safety risks that come with it. However, it seems likely that as long as cyclists are forced to ride 
along the curb for most of the time, most individuals will remain uninterested to cycling. 

5.2.2. Pavement 
To escape form motorized traffic cyclists may ride onto the pavement. It needs no explanation 
that riding on the pavement improves safety, as cyclists will be segregated from motorized 
traffic. On her route from home to work Christelle (a 42 year old cyclist) cycles on the pavement, 
and crosses at the pedestrian lights, to avoid motorized traffic on New Cross Road. That 
Christelle rides onto the pavement is thus a relationally produced by the assemblage in which she 
takes part.  

However, the spaces that are defined by pavements and pedestrian crossings seem to script the 
performance of bike assemblages situated on them in a number of ways. First of all, in most 
locations in London cycling on the pavement is illicit. Second, those who want to move from the 
pavement on one side of the street to the other side are scripted to wait for cars. Hence, 
pedestrians have to wait at traffic lights to cross the street, and a cyclist using the pavement has 
to do the same. Especially in London this can be time consuming because there are often two (or 
even more) separate lights to cross a street as pedestrian. The lines of flight of cyclists situated 
on pavements are thus scripted. This outcome cannot be reduced to the experience of cyclist but 
should be understood as an outcome of the lines of actors that design junctions, and configure 
traffic lights. Cyclists can resist this scripted role (not waiting for the light to turn green) but then 
will have to put themselves at risk, either because they have to cycle through when it is red, or 
because they have to cross the junction together with cars – as discussed earlier. Hence, resisting 
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the script that defines the performance of pedestrians generates lines of flight that increase safety 
risks for bikers.    

Moreover, even when there are no lights cyclists will need to stop at a junction. Austin, the 7 
year old son of David, rode on the pavement along Portsmouth road, a busy road in Kingston 
upon Thames (an outer London borough). They were on their way to Austin’s cycling training. 
However, even for kids riding along the pavement can be problematic because cars do not look 
out for cyclists on the pavement, whilst Austin seems to feel comfortable and forgets to look 
around. Consider the following quote from his dad David:  

“If he is on the road with me, […] we’ve got priority so traffic is looking out for us. If he 
was going on the pavement, he wouldn’t appreciate the fact that he has to stop and slow 
down as he goes shooting of the pavement across the side roads […] So I feel he is safer 
on the road, not having to worry about having a lower priority on the pavement, at 
junctions.” 

As David explains, one has no priority over side streets when riding on the pavement (also see 
fig. 2). This scripted role seems relationally produced because cars coming from a side street do 
not expect cyclists coming from the pavement. The only reason Austin’s assemblage could 
assure his safety was because his dad took part in it and was willing to put effort into teaching 
Austin how to behave in certain spaces – in compliance to the scripts that define them.  

Finally, the scripts that seem to define cycling on the pavement are not intrinsic to this space. 
Max, a 16 year old boy who rides a BMX bike, cycled his whole route from school to home over 
the pavement. For him cycling amongst pedestrians provided a nice challenge, Max considered it 
a fun thing to do (also see fig. 3) 

“It’s quite packed down there, that’s a challenge because there are so many people it’s 
like a massive obstacle, like a big maze. Like London is pretty like a maze, it’s hard to 
get around the streets with the people you have to try and dodge them. […] Its fun.” 

Max’s performance can be conceptualized as a reconfiguration of the pavement’s script. The fact 
that weaving between pedestrians slowed him down was not a problem, but made it fun and 
challenging. However, pavements do not support cycling for those who are in hurry or more 
conformist to norms. 

 
Figure 2 – No priority and low visibility at crossings 

 
Figure 3 – Dodging pedestrians at slow speed 
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In sum, the pavement can provide an alternative to the road depending on the situation. However, 
when performing this script is first of all illicit, and moreover often results in reduction of 
mobility as waiting at pedestrian lights costs more time (the relevance of mobility will be 
elaborated upon later). Finally, the pavement may not even always provide a safe space for kids. 
It seems that there is a need for segregation, which will be elaborated upon in the next section.  

5.3. Mobility 
Many cyclists in London use their bikes as a means to get from A to B. It is their mode of 
transport, for example to get to work. Moreover, bikes are designed as mobile artefacts, they are 
designed to move. These issues seem to give cyclists a tendency to stay mobile. In other words, 
everything else being equal cyclists can be assumed to prefer moving over standing still. This 
tendency seems to mediate the relevance of the other two issues (route finding, and safety) that 
shape the scripts performed by bike assemblages, as will now be revealed.  

First, as mentioned, the need to be informed about directions makes cyclists favour main roads 
over backstreets, and familiar roads over unfamiliar ones. However, this may be mediated by a 
cyclist’s tendency to keep moving. For example, on his daily commute Richard cycles through a 
number of twisty backstreets in Hackney. That he chose these backstreets was not an aversion of 
cycling on main roads, in contrast, on his recumbent bike Richard was very well able to perform 
the role of vehicular-cyclist. But, by riding through this set of particular streets he, first of all, 
avoided a traffic light on another street, where he would have to stop. Moreover, by riding to this 
street Richard avoided a zebra crossing on another nearby narrow back street that he could have 
also taken. But at the zebra there would be cars lined up waiting for pedestrians to cross, and on 
his recumbent bike he could less easily overtake these cars, potentially forcing him to stop. So 
overtime, through multiple performances of his daily commute, Richard figured out that this 
combination of streets fitted him best. 

Richard’s performance can understand as the performance of a script (situated on a line of flight) 
that developed over time. This development was affected by his tendency to move, the need to 
know where he was going, and the actors he encountered in his environment. A main road forms 
a compliant actor that generates a relational space which enables Richard to navigate easily. 
However, the red light he encountered undermined his mobility, it acted recalcitrant. This 
recalcitrance can however not be ascribed to the traffic light alone but, is generated because other 
road users want to cross that particular junction too. The recalcitrance is thus collectively 
produced. The same may be said about the street with the zebra. That Richard avoided the street 
with the zebra crossing can be defined as avoiding a recalcitrant actor. However, this actor is not 
simply the zebra, or the car. But the collective of zebra, cars, pedestrians, but also the narrow 
street, and Richard’s recumbent bike which makes it hard to keep moving in such a situation. It 
seems that the fact that Richard put effort into finding new streets, about which he was not yet 
‘informed’ (understood as an issue of familiarity), was an attempt to mitigate encounters with 
actors who acted recalcitrant, in relation to the bikes script that give Richard the tendency to 
keep moving. But how Richard moved was the outcome the particular space, and time in which 
he was situated, generated by all the human and non-human actors involved. Richard’s tendency 
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to move seems to mediate the effort he puts into finding alternative routes. But both tendency 
and the routes he finds are relationally produced by the space, and time in which he is situated.  

Second, section 5.2, argued that safety is a central issue in the performance of bike assemblages 
in London. In London there are few spaces in which cycling is really safe. Cyclist can improve 
their safety when riding on the road to some degree by performing the role of vehicular-cyclist, 
which can be understood as a particular script for the assemblage in which they take part. As 
mentioned, bike assemblages may unable to perform this script because it imposes certain 
requirements on cyclists, car, and road designs. But, also the tendency to move seems to mediate 
the performance of this script. For example, Ken (a 60+ year old cyclist) may be described as a 
‘classical’ vehicular-cyclist. Ken cycled very reserved; he waited for pedestrians at crossings, 
and joined at the back of the queue of cars at traffic lights, whilst other cyclist would move to the 
front. Most of the time, Ken truly acted ‘like a car’. But still, at some point he ended up in a 
traffic jam, forcing him to stop. Ken patiently waited for two minutes (see fig. 4), but then 
decided to ‘squeeze’ into the space in-between the cars – ‘squeezing through’, is cyclist jargon 
for riding in the gap between stationary motorized vehicles. 

 
Figure 4 – Patiently waiting behind cars 

As discussed, those who move along main roads are scripted to act like cars. Cyclists can comply 
with this role by acting like a vehicular-cyclist. However, when cars from a traffic jam this 
undermines the ability of the cyclist to move. From the perspective of the cyclist the car can be 
defined as a recalcitrant actor. Although, the car complies with the script of the road, it acts non-
compliant to the script of the bike. Whilst cars are forced to stop, the space in-between the cars 
enables the performance of the bike assemblage (a line of flight). This particular performance –
which, from now on, will be referred to as ‘squeezing’ – enables cyclist to move through 
London. However, it is defined by a particular script that imposes a role on the biker. Cyclists 
have to be willing to squeeze, and to put themselves at risk.  Luis (a 37 year old cyclist) was for 
example hit by a motorbike that crossed the street when he ‘squeezed through’11. Motorbikes and 
other actors who may cross the street unexpectedly can be defined as actors that act evasive, or 
recalcitrant in the performance of this script (squeezing). This evasiveness, and recalcitrance is 

11 Luis was not followed on a trip but one the cyclists interviewed for this thesis. He had recorded the accident on his 
video camera and showed it to the author of this report. 
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not an intrinsic property of these actors, but relationally produced by the bike assemblage. 
Hence, because the assemblage in which cyclists take part exposes them to safety risks, but does 
not provide a space in which they are protected they have to be willing to be exposed to move. 
For some this experience is fun. For example, JP (a 38 year old cyclist), explained that form him 
“it is a bit like a game”. However, for those who are unwilling to take part in this ‘game’ that the 
script defines there are few spaces to bike. Segregation seems the only option that remains, and 
will be discussed in the next section. 

5.4. Segregation 
Segregating bikes from cars through infrastructure can be understood as another script that bike 
assemblages can perform. Providing segregated cycling infrastructure seems crucial to make 
cycling safe and attractive for a diverse group of cyclist in car dominated environments. Pucher 
& Buehler ” (2012) argue that “[n]o city in Europe or North America has achieved a high level 
of cycling without an extensive network of well-integrated bike lanes and paths that provided 
separation from motor vehicle traffic” (p.351). Moreover a study by TfL finds that women value 
segregation twice as much as men (Transport for London, 2012b). Moreover, it seems safe to 
assume that segregation is also crucial for kids. Yet, most streets in London do not provide 
segregation for cyclist. These spaces thus prevent the performance of this script, and force those 
who want to cycle to take part in the scripts discussed so far.  

The scripts engendered by the space in which cycling in London takes can partly be understood 
as the absence of segregation. The absence of segregated space can be understood as an outcome 
of a long line of actors that have resisted cycling practice in car dominated environments. The 
origin of this line (of territorialization) may be situated somewhere in Europe in the 1920. From 
that time onwards, European cyclists had to negotiate for road space with motorized traffic. 
However, in the wake of a modernizing world, the planners (and other actors) increasingly 
framed the bike as a problem for car development. As emphasized by Oldenziel & Bruhèze 
(2011) modernist transportation planners: “portrayed bicycles as dangerous and as obstacles to 
more modern modes of transportation [such as cars]. They blamed cyclists for traffic congestion, 
dangerous situations, and increased traffic accidents.” (p. 35). Bikes and cyclists where first 
literally pushed aside through constructing segregated cycling infrastructure, in order to clear the 
road for the development of the car. In the first half of the 20th century some cycling lanes where 
constructed throughout Europe. But segregating cyclists remained contested, also in Britain 
where the CTC (the national cycling charity, which is still existing today) propagated vehicular-
cycling (Oldenziel & Bruhèze, 2011). However, after the Second World War, transportation 
planning became a means to realize modernity, and the bike was not part of this grand vision. 
According to Oldenziel & Bruhèze, the bike and bike infrastructure totally disappeared from 
European policy agendas, even to the extent that cycling infrastructure already in place was 
demolished to free up space for the car. That cycling in London is marginalized today, especially 
for particular groups, can at least partly be ascribed to actors related to this line and how they 
have affected street designs. 
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5.5. Conclusion 
This section will answer the second sub-question: how is the movement of the bike in London’s 
urban environment produced through everyday practice, performed by humans and non-
humans? 

As revealed, movement of bikes is produced by dynamic assemblages of human and non-humans 
actors. Cyclists perform a central role in these assemblages, and have to be interested to cycle. 
Three issues seem central in defining the interests of cyclist. Cyclists have to be able to navigate 
from point A to B, they have to be able to do this in a safe way, and they have to be able to keep 
moving. The relative importance of these issues can be assumed to be different for every cyclist, 
but it seems that spaces that comply with these interests are supportive to cycling. However, the 
spaces in which cyclists are situated are relationally produced by other human and non-human 
actors that take part in the bike assemblage. The actors can be static, such as the actors that 
define street lay-outs, and mobile, such as motorized traffic. But through these different actors 
the performance of bike assemblages seems to be scripted to a significant degree. In other words, 
cyclists are ascribed particular roles through the actions of other actors that constitute the 
relational spaces in which they bike. The movement of the bike should be understood as the 
outcome of reciprocal negotiations between the interests of cyclists and roles defined by these 
scripts.  

First, the ability of cyclists to navigate through the city is relationally produced, and mediated by 
a myriad of actors. These actors can be human and non-human, and change over time. 
Pedestrians, maps, and smartphones can all generate this information. Moreover, cyclists can put 
effort into familiarizing themselves with certain spaces to make navigation easier. But, street 
patterns seem to have the most significant impact on the ability of cyclists to know their 
directions. As discussed, street patterns can be understood as defining a script that situates road 
users on main roads. This script can be resisted but this will require a significant amount of effort 
from cyclists, as long as they have to navigate ‘on their own’. The implication of this is that 
providing ‘navigation devices’ such as signposts can support cycling. But, they have to be of 
high quality to prevent that cyclists get lost. When such devices are absent it is likely that cyclists 
are forced onto main roads. 

Second, the safety issues that cyclists experience are also relationally produced. They are most 
importantly an outcome of the presence of motorized traffic. As revealed, the exposure to safety 
risks, and the experience of risks can significantly differ depending on the spaces in which 
cyclists are situated, and the scripts they perform. Riding on the pavement, and using pedestrian 
crossings seems very safe but requires that cyclists comply to the role that defines how 
pedestrians interact with cars. I.e. cyclists have to wait at traffic lights and look out when 
crossing the road. In addition, riding on the road can be relatively safe when cyclist perform the 
role of vehicular-cyclist. This role is defined by the script that organizes the actions of those who 
move along roads. However, the performance of this script requires that both cyclists and other 
actors comply with particular roles, something which is hard to realize in practice. As a result, 
cyclists are often forced to ride along the curb. This situation can be defined by another script, 
and the degree of compliance to this script defines the safety of the biker. Yet, as revealed 
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potholes, and car drivers resist to comply with this script, which undermines the degree of safety 
that cyclists experience. 

Third, as bikes are designed to move and form a mode of transport cyclists have a tendency to 
keep moving. As revealed, this tendency mediates the importance of the other two issues, and 
cyclists may change from one script to another to stay mobile. Moreover, cyclists may put effort 
into identifying new routes, but also put themselves into dangerous situations. For some such 
practices, and experiences are fun and form a reason to cycle. However, it seems that as long as 
biking requires moving through spaces dominated by cars without being able to anticipate 
outcomes, it is unlikely that a diverse group of people can bike. 

The requirements road spaces in London impose on cyclists and the experiences they engender 
seem to favor movement of particular groups, whilst resisting that of others. Cycling mobility of 
women and children seems marginalized. This marginalization cannot be ascribed to particular 
actors but should be distributed over a myriad of actors that generate scripts which resist the 
practice of cycling. However, the long line of ‘modernist planning practices’ that have hitherto 
resisted reconfiguring road spaces to cater to cyclists’ needs, seems to have a major share in this. 
As this chapter has revealed road position is central in producing the scripts that organize the 
encounters between cyclists and other road users. The implication of this finding will be 
discussed in the conclusion.  

The requirements road spaces in London impose on cyclists and the experiences they engender 
seem to favor movement of particular groups, whilst resisting that of others. Cycling mobility of 
women and children seems marginalized. This marginalization cannot be ascribed to particular 
actors but should be distributed over a myriad of actors that generate scripts which resist the 
practice of cycling. However, the long line of ‘modernist planning practices’ that have hitherto 
resisted reconfiguring road spaces to cater to cyclists’ needs, seems to have a major share in this. 
As this chapter has revealed, the layout of roads are central in producing the scripts that organize 
the encounters between different road users. The implication of this finding will be discussed in 
the conclusion.  
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6. Chapter 6 - Bus and Bike 
The previous chapters have revealed that the movement of the bus and the bike is produced 
through a process of reciprocal negotiation between different human and non-human actors that 
form assemblages. This chapter will discuss how mobile performance of the bus and the bike 
assemblage are affected when they encounter one another on the road, how this results in 
reciprocal negotiations between a myriad of actors, and how these negotiations affect the 
movement of the bus, and the bike. This will answer the third sub-question: How do the bus and 
the bike negotiate their movement in London’s urban environment through everyday practice, 
performed by humans and non-humans, and how is this relation obdurate?  

6.1. Mobile encounters 
6.1.1. How the bike encounters the bus 
As discussed in chapter 5, one way in which the movement of the bike is scripted is that cyclists 
are directly exposed to safety risks, in their environment. Something which is especially relevant 
in London’s car dominated environment. In relation to this, the building of bus lanes, by those 
who support the movement of the bus may be understood as supportive for the movement of the 
bike, as a bus lane, will enable cyclists to stay away from cars, which impose a safety risk. From 
the perspective of the cyclist a bus lane may, therefore, be conceptualized as an actor that 
generates compliance to a role that is de-scripted by the bike assemblage (to move in a safe 
environment), and may therefore be assumed to support the practice of cycling. 

However, when cycling in bus lanes, the bike assemblage is likely to encounter a stationary bus. 
When this happens, it appears to be likely that the bike moves around the bus by overtaking it on 
the right side, via the general traffic lane. From the perspective of a vehicular-cyclist this 
performance may almost come natural, and seems to be unproblematic, because when already 
riding on the road, and at the speed of cars, overtaking a bus may not be very hard. Richard for 
example, has no problem with overtaking buses. Cycling over Stoke Newington Road in 
Hackney, he adopted the role of vehicular-cyclist, and as Richard expresses in the quote below, 
he does not really ‘experience the’ situation, or bus. Even if the bus would drive of, Richard 
would simply adjust his speed a bit, by accelerating, or slowing down. He ‘just deals with it’ 
(also see fig. 5). 

 “I must admit I tend to go quite fast, so I don’t really experience the… I mean, 
sometimes they move off when I’m alongside them, and either I get ahead of them, or 
slow down and let them go on the inside, and then move behind them. You just deal 
with it.” (Emphasis added) 

Richard’s ‘non-experience’ seems to reveal that for a cyclist who performs the role of vehicular-
cyclist, an encounter with a bus does not seem to make a significant difference; the bus does not 
become an actor in the assemblage. 
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Figure 5 – Overtaking a bus as vehicular-cyclist 

However, as discussed in chapter 5, performing the role of vehicular-cyclist requires the 
performance of certain action by cyclists, as well as actors in their surroundings. For example, on 
his trip Ethan (a 23 year old cyclist) rode through a bus lane where he encountered a stationary 
bus. Despite his skills, he could, not overtake the bus on the right because general traffic was 
jammed. As a result, Ethan was forced to ride onto the pavement in order to keep moving (see 
fig. 6). From Ethan’s perspective the bus was thus a recalcitrant actor as it prevented him to 
move. However, this recalcitrance cannot be ascribed to the individual bus. The bus, first of all, 
stopped because bus passengers had to board and alight. Moreover, the presence of the traffic 
jam, and the absence of cycling infrastructure prevented Ethan from overtaking on the right. The 
only space that enabled Ethan to keep moving was the pavement. In this particular situation, the 
pavement thus formed a compliant actor in the bike assemblage, in which Ethan took part.  

As has been revealed in the previous chapters, the movement of buses, and the roads that are 
designed for cars, may be understood as partly defined by lines of territorialization. It seems that 
when these lines become interrelated with the movement of the bike, this generates a particular 
relational composition of space-time, which partly scripts how Ethan may move on his bike. That 
Ethan rode on to the pavement cannot be ascribed only to Ethan, or to the individual bus. In 
contrast, it seems that this action may, to a large degree, be ascribed to how bus, and motorized 
traffic are relationally positioned in space, and time by the different lines of territorialization, that 
generate the movement of the bus, and the ‘modernist’ road design that seems to favour 
motorized traffic. These lines partly define the relational space-time in which Ethan is situated, 
and this relational composition may force him to stop. But, the bike (understood as artefact) 
should not be omitted in this perspective, as Ethan’s tendency to move may be ascribed to the 
bike. So, the script of the bike assemblage turns the pavement into a compliant actor, within this 
particular composition. The pavement thus provides an opportunity for ‘escape’, a line of flight, 
out of a situation that is relationally produced. 

However, the opportunity for escape that a pavement provides, in turn, depends on the absence 
of pedestrians. Maria (a 23 old cyclist), also used the space the pavement provided, in order to 
‘escape’ a wall of busses that lined up on Regent Street (a main shopping street in central 
London, see fig. 7). Because of all the pedestrians, who were going to nearby shops, there was no 
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option for Maria to ‘escape’ from the buses, and therefore she was forced to walk. That Maria 
started walking, may be understood as an outcome of the fact that there was no longer an actor in 
her environment that complied with roles scripted by the bike. Hence, there was no space in 
which she could at the same time be safe, and keep cycling. 

 

 
Figure 6 - Cycling onto the pavement 

 
Figure 7 – Dealing with a wall of buses on Regent Street 

Finally, something has to be reconsidered that has been claimed before. Overtaking buses on 
London’s road may appear very easy at first impression. So, it appears, as has been argued, that 
a bike is likely to overtake a bus on the right when needed. However, for cyclists it may ‘feel’ 
different. The ‘feeling’ of some cyclist may be indifferent to the bus, but others may not like it. 
However, expressing this feeling seems hard. Ethan’s attempt to describe how he experiences 
cycling alongside a bus can be read in the quote below: 

“So you are always overtaking them, and then you always have to be cautious about 
when they set off, and if they do, about whether you can overtake them or not, or if you 
have to go back behind them.” (Emphasis added) 

As Ethan expresses, the experience of cycling besides a bus, might have something to do with 
caution. But that is not the argument to be made here. What seems most important is that, the 
effect buses have on persons who do not like the ‘feeling’ of overtaking a bus, may be unable to 
cycle at all, and this effect will thus be obscured, because these individuals may refrain from 
cycling in London. For example, Maria is fond of cycling, but after having moved to London, 
from another city, she gave up cycling after some time. It was only because she was asked to 
participate in the research for this thesis that she was willing to make her daily commute into 
central London, on a bike again. However, Maria did not like the ‘feeling’ when she had to 
overtake a bus. Maria:  

“Yeah, there is the other thing I prefer, staying behind a bus, you never know how many 
buses there are in front and also when the bloody bus is going to go ahead, so I prefer to 
stay behind them. I have overtaken buses before, but it’s not the nicest thing, it’s because 
I never feel certain”  

57 



Because Maria does not ‘feel certain’ when overtaking buses, she was forced to stop, and wait by 
every bus she encountered along her route to work (also see fig. 8). This situation cannot be 
ascribed to Maria’s unwillingness to cycle amongst motorized traffic. In contrast, on her trip 
Maria cycled through a 1.5 mile long car tunnel (the Blackfriars Underpass), a situation I found 
intimidating, as cars where overtaking us at speed. However, for Maria it simply did not ‘feel 
good’ to overtake a bus, and she also seemed unwilling to ‘escape’ this situation, by cycling onto 
the pavement (something which is illegal in London). Here it is argued that Maria’s experiences 
may represent the experiences of more (potential) cyclists in London. Such cyclists, may be 
referred to as, to use the term suggested by Pucher & Buehler (2009), ‘risk adverse’.  

 
Figure 8 – Forced to stop by a bus 

Based on this, it is here argued that for those who are risk adverse, a bus that is (or has to be) 
overtaken on the right is an evasive actor, in relation to the safety of the cyclist. As argued in 
chapter 5, cyclists seem to ascribe actors in their environment the role of informing them about 
unsafe actions. But, it seems that because a cyclist who overtakes a bus cannot be informed about 
whether the driver has seen her or how the driver will act she cannot acquire such ‘information’ 
(understood as an issue of anticipation). Therefore the bus, may be said to form an evasive actor 
in this situation, and through the generation of evasiveness shapes the movement of the bike, 
forcing it to stop, and wait. Moreover, the fact that Maria was forced to stop, every time the bus 
arrived at a bus stop, may be conceptualized as an iteration of recalcitrance actions, in relation to 
the her tendency to move, that is scripted by the bike.  

However, these evasive, and recalcitrant actions generated by the moving bus, depend on the 
relational composition of the urban environment in which the ‘risk adverse cyclist’ is situated. 
The evasiveness generated by the bus is not an intrinsic property of the bus, but relationally 
produced when a (risk adverse) cyclist is forced to overtake the bus through the general traffic 
lane. As mentioned earlier, this situation may partly be ascribed to the ‘modernist’ lines of 
territorialization that generate the movement of the bus, and define the persistent design of 
London’s streets – in which cycling infrastructure is absent. Would either of these lines be 
reconfigured in different ways, or cease to exist then, Maria’s experience of urban space-time 
would have been a different one. Would the street design have included a cycling lane, then it 
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might have been easier for cyclists like Maria to overtake the bus12. Moreover, if the particular 
street, through which Maria cycles, hasn’t been ‘territorialized’ by the bus assemblage, then 
Maria’s performance of space-time would not have been affected by the iterative moving, and 
stopping of the bus. 

In sum, it has been revealed that when a bike assemblage encounters and is able to overtake it on 
the right this is unproblematic. However, whether the bike assemblage is capable of performing 
this action depends upon its relational composition, and how this engenders space-time. When 
there is space in the general traffic lane, and the cyclist is able and willing to perform the role of 
vehicular cyclist, the bike is likely to overtake. However, different actors may configure the 
assemblage in ways that prevent this action. There may be cars in the general traffic lane, which 
forces the bike to ‘escape’ onto the pavement, but when there are too many pedestrians walking 
there (for example, as result of nearby shops), this option may not be available. Finally, a cyclist 
may be unable, or willing to position herself to the right of a bus that might drive of. Their 
performances of space-time will be significantly affected by the moving, and stopping of the bus.  

6.1.2. How the bus encounters the bike 
As discussed in chapter 4, the bus is ascribed to role to move in compliance to planned relational 
spaces, and times, or space-times. These planned space-times define a line of territorialization 
that the bus assemblage should effectively perform. Moreover, through designing of this line also 
other actors in the urban environment through which the bus moves, are ascribed a role. They 
should act such that the bus can move effectively, and then they act compliant to their role. In 
addition, to support the bus assemblage, in its movement along the road, bus lanes may be built. 
But, these may also be used by bikes, and it seems that especially when a bus encounters a bike 
in the bus lane issues may arise, because the presence of the bike may make a significant 
difference to the movement of the bus. In this section it will be revealed how this difference is 
produced, on the road. 

Bus drivers should make sure that buses are ‘on-time’. As a result drivers may ascribe actors in 
their environment the role of enabling them to move. From the perspective of the driver, a bus 
lane is thus a compliant actor. However, when a driver ends up behind a cyclist, this driver may 
force her to slow down, because it is ‘too slow', and drivers may define such cyclists as 
recalcitrant. In contrast, bus drivers such as Alice, may define a cyclists who rides onto the 
pavement when a bus is held up, as “good cyclists”, in other words, such a cyclist is a compliant 
actor. 

The recalcitrant actions cyclists perform from the perspective of the driver are, however, not an 
intrinsic property of the cyclist but an outcome of the relational composition in which, cyclist 
and driver are situated. First of all, the driver seems to define the cyclist as recalcitrant, because 
she takes part in an assemblage that has to be ‘on-time’, in relation to planned times, defined by a 
line of territorialization. Moreover, that the cyclist rides in the bus lane may be partly ascribed to 
the line of territorialization that has generated the design of the road – discussed in chapter 5. 

12 As will be revealed later, even when a cycling lane is present, cyclist may not use it when they encounter a bus. 
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For the driver to make sure that the bus is will be ‘on-time’ again, she will have to overtake the 
cyclist. But, bus lanes may simply not be wide enough to overtake a cyclist safely. For a bus to 
overtake a cyclist safely, it requires to this at a significant distance, because cyclists may be 
defined as ‘unpredictable’, and ‘vulnerable’, of which drivers seem very aware. For example, 
Alice, a very friendly driver, expressed her emotional experience of cyclists: “I hate them 
because they are so vulnerable”. In order to reduce the risk buses impose on cyclist, a driver will 
be forced stay behind. Only when a bus can maintain a significant distance from the cyclist, a 
bus is assumed to overtake (Transport for London, 2012a). 

As an example a short narrative about an ‘unpredictable’ situation. A bus drives along a 
residential street in Kingston upon Thames. It makes a right turn and ends up behind two 
cyclists. Further down the street there is are two ‘islands’, which have been put in place to make 
sure that only one vehicle can pass, and slow traffic town. On either side of the islands there as a 
small space through, so when a car is coming cyclists can pass the islands on the left. As the 
cyclist approach the islands, the bus approaches them. But then, suddenly one of the cyclists 
weaves out into the middle. The bus breaks hard! Anthony the driver opens his window: “I could 
have killed you!” he shouts to the cyclist. As the bus accelerates the cyclist bangs on the side of 
the bus. 

A ‘slow’ cyclist that ends up in front of a bus, and cannot be overtaken, due to ‘unpredictability’, 
and ‘vulnerability’, may be defined as an recalcitrant actor within the bus assemblage. Because 
the cyclist prevents the bus to move, along the line by which it is territorialized – defined by 
those who plan the movement of the bus. In addition, a driver who encounters a cyclist that 
suddenly weaves, when he expects the cyclist to do something different, may, from the driver’s 
perspective, also be defined as such, as recalcitrant, because it prevents him to assure the safety 
of the cyclist, as well as his passengers.  

However, the unpredictability, and vulnerability cannot be ascribed to the cyclist alone. In 
contrast, bus drivers ascribe a large degree of the unpredictability of cyclists to the pot holes in 
London’s roads. Bus drivers seem very much aware that it are these holes that can make cyclists 
suddenly weave outwards. Moreover, in the situation depicted above it where the islands that 
generated an option for the cyclist to pass on the left or the right, the island thus took part in 
producing the unpredictable situation.  

In addition, it is because buses are scripted to carry (many) passengers, and the momentum bus, 
and passengers generate, which makes it hard to react quickly for the driver. This inertia may be 
ascribed to the scripted relational composition of masses defined by the script of the bus. Hence, 
the movement of the bus is inertial because of the mass of ‘bus components’ (the steel chassis, 
windows, engine, etc.), and passengers, which have become in-scripted in the bus’ material 
composition. That bus driver, experience cyclists as ‘vulnerable’, and ‘unpredictable’ is thus an 
outcome produced by the assemblage in which they themselves take part.  

Moreover, and maybe more important than the experience of drivers, it seems that when the bus 
ends up behind a bike, the script of the bus, undermines its ability to comply to planned times 
that are defined by the line of territorialization, (at least partly) because the relational 
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composition of the bus generates a momentum / inertia, which force the bus to stay behind. 
Nonetheless, this outcome may also partly be ascribed to the fact that, in London’s urban 
environment, there are no cycling lanes, which – as has been discussed in chapter 5 – may be 
understood as the outcome of another (modernist) line of territorialization. How the script of the 
bus, shapes an encounter with the bus, is thus mediated by the lines of territorialization that 
partly define the movement of the bus. 

6.1.3. Conclusion 
To conclude, in this section it has been revealed that the relational composition of space-time in 
London shapes the encounters between bus, and bike on London roads, in ways that 
problematize the performances of both assemblages. First, in the absence of a segregated space 
for cyclists (such as cycling lanes) a bus may, force ‘risk adverse cyclists’ to stop, or prevent 
them to go out by bike at all. Secondly, in the absence of a segregated space, bikes may also 
problematize the performance of the bus, especially in bus lanes, as they may be identified as the 
source of what causes buses to be late. However, the bus is ‘late’ only in relation to times defined 
by a line of territorialization that prescribes how it should move, and moreover, the situations 
that prevent bus and bike to overtake one another are relationally produced by different actors 
(bike, cyclist, bus, bus lane, pot holes). When this collective forces a bus to be ‘late’, in relation 
to its line of territorialization, this may defined as the performance of a line of flight that escapes 
from the line of territorialization. But, as such lines of flight are, at least partly, the outcome of 
the relational composition of space-time, solving the ‘problems’ for the bike and the bus, will 
require a reconfiguration of this composition.  

6.2. Reconfiguration 
The reconfiguration of the relational composition of space-time, may be understood as a process 
of negotiation, through which different actors that ascribe a role to the bike (cyclists, and cycling 
supporters), and the bus (bus planners, and other actors that have an interest in the mobility of 
the bus), negotiate for a relational composition of space-time that generates compliance to these 
roles. In this section the focus will be on the building of segregated cycling infrastructure, which 
may be understood as a particular relational composition, as it seems that segregation would 
‘solve the problem’ both from the perspective of the bike, as well as the bus. Segregation would, 
on the one hand, enable (risk adverse) cyclists to pass a bus, without being forced to overtake it 
on the right, and on the other hand, enable a bus to keep moving without being held up by 
cyclists.  

Designing a road that includes segregated cycling infrastructure may be understood as the 
designing of a line of territorialization, as it ascribes a relational space-time, to both the bus, and 
the bike. However, as has been revealed in chapter 5, a road is almost always already 
territorialized along other lines, which will have to be reconfigured. In other words, the existing 
road design already caters to the need of other travellers, and is related to a myriad of other 
actors that have taken part in the process of designing a particular road. As a result, other actors 
may become related in the process of negotiation for a territory, between supporters of the bike, 
and the bus. 
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In this section, it will be revealed how different actors become related, in the process of building 
cycling infrastructure, shape the process of negotiation. The focus will be on two actors, of 
which the actions seem to be ‘black-boxed’, planning models, and the script of the bus. For both 
actors it will be revealed how they take part in generating a ‘force of resistance’, to the building 
of segregation for cyclists, and therefore in maintaining an obdurate relation between the bus and 
the bike. Finally, it will be revealed how the obduracy of the bus seems to generate a ‘solution’ 
to the problem, which mitigates the problem for the bus, but maintains it for the bike.  

6.2.1. Models 
When a road needs to be redesigned, modelling outcomes seem central. These models seem to 
maintain the obdurate relation between the bus, and the bike, for two reasons. First of all, 
because models seem to favour ‘that what is already there’. Secondly, because, in London, there 
seems to be a difference between the ‘accuracy’ of values models ascribe to bus passengers, and 
the values ascribed to cyclist, in a way that favours the mobility of the bus. 

First, how models seem to favour what is already there will be revealed by using the example of 
the redesign of Cobden Junction in the London Borough of Camden. For the reader familiar with 
the area, Cobden Junction is where Crowndale Rd, meets Camden Highstreet. From the 
perspective of the cyclist, the issue in the area surrounding Cobden Junction may be simplified, 
by saying that there is no ‘good’ way to cycle from East to West. This is the result of a particular 
(circular) pattern of one way streets. To cross the area cyclist would always have to cross four 
lanes of one way traffic on Camden Highstreet, and the most direct route, would force them to 
cycle counter-flow, or over the pavement on Crowndale Rd.  

That the area was unsupportive for cycling interested several actors for a redesign. The proposed 
solution was to install a counter-flow lane on Crowndale Rd., and to provide a separate stage in 
the traffic lights for cyclists, at Cobden junction. This was first of all, interesting for ‘the cycling 
planner’ of TfL, because he was (at least partly) responsible for the implementation of the 
London Cycling Network (LCN), and ‘The Mayor of London’, for whom he works, states that 
this network should provide “direct, high-capacity, joined-up cycle routes” (Mayor of London, 
2013, p. 9). But, because there was not East-West connection, the LCN network was not ‘joined-
up’. From the perspective of the cycling planner, installing the counter-flow cycling lane would 
realize a much needed ‘connection’ in the LCN. In addition to the planner, a ‘Camden cycling 
promoter’ was interested, for the obvious reason that things would be improved for cyclists. 
Finally, also a ‘Politician of Camden Council’ was interested, as he was responsible for 
Sustainability & Transportation’, in his borough, and according to him: “Everyone thought that it 
probably would be possible”.  

However, as the Camden Politician emphasized: “obviously you do modelling when a change is 
proposed”, but, according to the politician, the outcome of this modelling process was that: “the 
delay to buses was quite significant, it was over 4 minutes on particular times, at the junction”, 
which was “considered that, that was too big a delay”. An in-depth inquiry of how this decision 
was made fell outside the scope of this thesis, but it seems that how the model produced the 
outcome remained ‘black-boxed’. 
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Moreover, in addition to preventing segregation at Cobden Junction, the model outcome also 
affected the surrounding area. The 4 minute delay was a delay to buses that crossed Cobden 
Junction from North to South. It was, to use the words of the TfL cycling planner: “a knock-on 
effect”. As a result of this, is was not only impossible to provide a separate stage in the light, nor 
segregation at Crowndale road, but also at all other one-way streets in the surrounding area. 
Because the North South bus route crossed every junction to which these other streets are 
connected.  

Because the model outcome revealed that the delay to buses was too significant, and extended to 
other junctions, there was no possibility to provide decent cycling infrastructure in the Camden 
Town area. Or as the TfL cycling planner explains it from his perspective: “When I’m looking 
for a decent standard network every 400 meters, and yeah I have like two miles where effectively 
I can’t go east”. As a result, any cyclist that would want to cycle through Camden from East to 
West would have to cycle on the main road without segregation, and some cases even counter-
flow. As the bike planner of TfL emphasized: “It’s only going to be your 15% of confident 
cyclists who want to do that.” 

The model that informs other actors that cycling infrastructure would generate a ‘4 minutes 
delay’, may be understood as an actor that represents a degree of deviation from the line of 
territorialization, which defines the movement of the bus. The model made a difference, because 
it enabled the different actors involved, to be informed about how the redesign affected the bus. 
As a result, the segregation for cyclist was not implemented. Hence the model affected the 
relational composition of the environment, through which a cyclist in Camden would have to 
bike, in ways that do not seem supportive for cycling.  

But what seems most important in relation to obduracy is that the model seems to favour ‘that 
what is already there’. The model outcome was based on a delay to buses, reveals that the model 
is based upon the relational composition that was ‘already there’. It thus seems that modelling 
generates obduracy, because ‘that what is already’ there, cannot be discussed. It seems that 
where a bus has already ‘territorialized’ an area, it generates more agency when streets need to 
be redesigned. Therefore, the environment is more likely to be (re)assembled in ways that favour 
movement of the bus.  

Second, models make ‘objective’ decisions based upon data input. However, it seems that (in 
London) cyclists are disadvantaged in relation to the bus, because ‘the data’ seems to give a 
more ‘accurate’ representation of the movement of the bus, then the movement of the bike. One 
of the central elements in the modelling of the effects of redesign of streets is the ‘value of time’. 
Value of time is a standardized monetary value that is ascribed to different road users. In the 
UK13., these values are based upon data from ‘WebTAG’, a standard for transport appraisal 
prescribed by the Department of Transport (Department for Transport, 2013). Bus passengers are 
ascribed a value of time of £16.63 per hour, and, cyclists £20.78 per hour, but as buses carry 
more people the average value of time ascribed to a bus is £ 95,18 per hour. 

13 Here it is assumed that modeling decisions in London, are based upon UK standards. It may be the case that these 
values are adjusted to local situations, but this has remain unclear to the author of this report. Nonetheless, as will 
become clear later, the conclusion of this section remains unaffected. 
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Standardizing how planning decisions are to be made, i.e. based upon standardized monetary 
values of time may be understood as defining a role for those who want to affect the planning 
process. Those who want to affect road design have to ‘present themselves’, in terms of the 
monetary values of time they generate when they move through the city. Moreover, the outcome 
of these models may shape how the relational composition of space-time, in which this 
movement is situated, is reconfigured. But, through the model, the lines of flight that generate 
situated movement are bifurcated into, on the one hand, ‘objective’ monetary values of 
movement, and, on the other hand, ‘subjective’ experiences of movement.  

In itself, the bifurcation into ‘subjective’, and ‘objective’ values may be a ‘good’ thing, as it 
enables planners to make objective decisions. However, as has been revealed in chapter 4, and 5, 
the performance of both the bus, and the bike (and thus the experience of the cyclist) are defined 
by the relational composition of urban space-time. However, at least in London, there seems to 
be a significant difference in the agency to shape these values based upon such compositional 
differences. As will be revealed, monetary values ascribed to bus movement, seem to be more far 
more sensitive to spatio-temporal heterogeneity, than those ascribed to the bike. 

The values of time ascribed to bus movement may be assumed to be relatively accurate, because 
first of all, monetary values of bus passengers, may be based upon Oyster card14 data, and data 
generated by the iBus system, which records the timing of a bus to the nearest second (source: 
interview with Professor at University of West Minister). As a result, those who support bus 
usage may be faithfully informed about how the ‘value of time’ of bus passengers is mediated by 
different relational compositions. If monetary values in the model deviate from this, it seems 
relatively easy to make a correction. 

In contrast, values of time ascribe to cyclists are, at least partly based upon a survey conducted in 
the village of West Yorkshire, in 1994 (Hopkinson & Wardman, 1996), that measured the 
different values (potential) cyclist there ascribed to different types of (partly hypothetical) 
infrastructure. However, it needs no explanation that the relational composition of space-time in 
Yorkshire, 1994, does not correspond to that of London, in 2014. It may be the case that these 
values are already updated by lower ‘planning authorities’ in London, which would make this 
less of an issue. Nonetheless, it may be assumed that because cyclists, obviously, do not make a 
transaction when they move along the road, accurately representing their ‘monetary value of 
time’ in models, and how this is mediated by differences in relational compositions, may require 
much more effort, than for those who travel by bus. 

In sum, planning models seem to ‘make a difference’, in the negotiation of street design between 
supporters of the bus and the bike. First of all, models seem to favour what is already there. 
Secondly, and maybe more important, because how models ‘make decisions’, based upon 
monetary values, seem to favour the bus. It seems easier to calibrate how values are mediated by 
differences in the relational composition of urban space-time for bus movement, than for the 
bike. 

14 The electronic payment card for public transport in London. 
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That models make a difference to street design makes them into an actor in mediating the 
relation between the assemblage of both the bus, and the bike, as both encounter one another on 
the road. Most importantly, as models favour what is already there, and seem to favour the bus, 
they thus make the bus assemblage more obdurate. Models thus partly resist a reconfiguration of 
the relational composition that defines the existing situation on the road. But, as this situation, is 
problematic for both the performance of the bike, and the bus the outcomes models generate may 
be defined as a recalcitrant actor, from the perspective of those who, support their movement, 
and are in search of a solution. 

6.2.2. The design of the bus 
In addition to models, also the design of the bus seems to be an important actor in generating an 
obdurate relation between bus, and bike. To map out how the design of the bus forms an actor 
that makes difference in the instalment of cycling lanes in London, two sections of ‘Cycling 
Superhighway 2’ (CS2) will be used as an example. CS2 is assumed to provide high quality 
cycling infrastructure from Stratford, a suburb, to Aldgate in central London. The first part from 
Stratford into central London, up to Bow Roundabout, is fully segregated from motorized traffic. 
But, from Bow Roundabouts to Aldgate CS2 is almost completely situated in the bus lane.  

On the section between Stratford, and Bow (Stratford Highstreet), the bike lanes include ‘bus 
stop by-passes’, enabling cyclists to pass the bus stops on the left (see fig. 9). For London 
standards, the urban density along Stratford Highstreet (A118) is relatively low. As a result, 
building the segregated lane and the bus stop by passes seems to have been relatively 
unproblematic; because, the wide pavements allowed the by-passes to be installed.  

In contrast, further into central London, near Whitechapel Underground Station (where the 
A118, has turned into the A11), urban density (both in terms of humans, and non-humans) is 
very high. This high density may be ascribed to narrow streets, the presence of Whitechapel 
station (where an Underground, and Overground metro line connect), and there is a daily street 
market all along the street. It seems self-evident that building segregated cycling infrastructure in 
high density areas, such as around Whitechapel station, is more contested than in low density 
areas, as other actors will have to give up space. This is, moreover, supported by the fact that this 
section of CS2 has no segregation for cyclists, but combined with the bus lane (also see fig 10). 

 
Figure 9 – Bus stop by-pass on Stratford Highstreet 

 
Figure 10 – Cycling in the bus lane, part of CS2 
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From the perspective of those who want to build segregated cycling infrastructure, the collective 
that forms this density, may be defined as a recalcitrant actor that, moreover, prevents resolving 
the issue between the bus, and the bike. Hence, it may appear that the density of the urban 
environment in areas like Whitechapel may generate the obdurate relation between the bus and 
the bike. 

However, it seems that the design of the bus affects the ability to install cycling infrastructure, 
because bus passengers have to board and alight from the bus, and therefore cross the bike lane. 
In low density areas, such as along Stratford Highstreet, this effect seems minor. Because, in 
areas where there is low density, and relatively little (commercial) activity, the number of bus 
passengers may be relatively low. However, in high-density areas, the bus seems to make a 
crucial difference. That the bus is designed to carry passengers, which have to board and alight 
on the left, changes how travellers move through a particular space. In an area where there is 
bike segregation, and people move by bus, these two groups of road users are forced into each 
other’s path. To give a sense of the problem, a picture of people boarding and alighting near 
Whitechapel station is can be seen in fig. 11. Building segregated cycling infrastructure near 
Whitechapel is not impossible, but can be assumed to be highly contested as it would generate a 
direct conflict with the high number of individuals that travel by bus. This conflict can, however, 
not solely be ascribed to density, but seems to be significantly mediated by the design of the bus. 

 
Figure 11 – Passengers boarding and alighting near Whitechapel 

The difference that the bus generates may be conceptualized as a reconfiguration of the relational 
composition of (high density) urban space-time. From the perspective of the cyclist, who would 
move along the segregated track, the presence of the bus reconfigures how other travellers move 
in relation to her own movement. However, this outcome cannot be ascribed to the bus alone. 
From the perspective of the bus passenger, a bike lane does the same thing. A bike lane 
reconfigures how the cyclist moves in relation the bus passenger. However, it seems that because 
the lines of flight of travellers have been territorialized by the bus assemblage, this relation 
cannot be undone, making the existing space obdurate.  

6.2.3. An alternative ‘solution’ 
From the perspective of those who want to ‘solve the issue’ between bus and bike through 
installing segregation, the collective of human, and non-human actors that prevented building 
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segregation near Whitechapel, may be conceptualized as an individual actor, that acted 
recalcitrant. As has been revealed, this recalcitrance may be related to the density of the 
collective, but it seems that, how the script of the bus reconfigures the relational composition of 
this collective generates a significant difference. Nonetheless, the outcome seems to be that in 
areas where both density, and bus usage are high, the problematic effects bus, and bike have on 
each other’s performance, will not be resolved through installing bike lanes. Both those who 
want to support cycling, and those who have an interest in the movement of the bus, will thus 
have to search for an alternative solation. 

It seems that, in the draft version of TfL’s new cycling design standards (Transport for London, 
2014b, p. 110), a ‘solution’ has been proposed. As can be read in the quote below, TfL suggests 
that, from ‘the perspective of cyclists’, bus lanes should be made wider, such that ‘safety’, and 
‘comfort’ of cyclists, can be improved:  

“The value given for shared bus lanes allows cyclists space to pass a stopped bus safely 
and comfortably within the shared lane or for a bus to pass a cyclist with maximum 
clearance. Widths between 3.2m and 3.9m are generally to be avoided because they 
create uncertainty about whether enough space is available to overtake but generally do 
not allow enough space for overtaking. Given that wider bus types are being developed, 
the preference from a cycling perspective is for shared bus lanes to be 4.5m wide or 
more wherever possible.” (Transport for London, 2014, p. 110, emphasis added) 

However, based on the analysis in this chapter, this policy outcome seems to be framed. 
Because, widening bus lanes seems first and foremost, an improvement from the perspective of 
the bus. When bus lanes are significantly widened buses are better able to overtake, when they 
end up behind a cyclist that makes them slow down. Widening bus lanes ‘for cyclist’, may thus 
be understood as an act of territorialization, along the line by which the bus was already 
territorialized. In contrast, from the perspective of cyclists, especially those who are risk adverse, 
it seems questionable whether widening bus lanes will improve their experiences of ‘comfort’. 
Widening bus lanes, thus seems supportive for the movement of the bus, but not for the 
development of the bike, and thus maintains their obdurate relation. How this obduracy should 
be understood in a ‘bigger perspective’ will be discussed in the conclusion. 

6.3. Conclusion 
Now an answer to the third-sub question will be provided: How do the bus and the bike negotiate 
their movement in London’s urban environment through everyday practice, performed by 
humans and non-humans, and how is this relation obdurate? 

As revealed, the negotiation of movement between bus and bike is produced by assemblages of 
human and non-human actors. However, the existing spaces in which they encounter one another 
seem problematic for both assemblages. The presence of buses may discourage cycling, by those 
who are ‘risk adverse’, and the presence of cyclists in bus lanes may negatively affect bus 
mobility. Because, this existing situation is problematic actors that support bike movement 
(cyclist, bike promoter), and actors that have an interest in maintaining the bus movement (bus 
operators, bus planners, bus passengers), may put effort into finding a ‘solution’. It has been 
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argued that installing segregated cycling lanes can be an interesting option both for cycling 
supporters, and those who have an interest in the mobility of the bus. Because building 
segregated infrastructure, would result in a reconfiguration of urban space-time, in a way that 
would prevent the problematic encounters, between bus and bike, in bus lanes. However, 
building segregated cycling infrastructure may have to be negotiated with a myriad of other 
human and non-human actors, because existing road designs are likely to cater the needs of other 
travellers.  

In section 6.2 it has been argued that two non-human actors generate a significant difference in 
mediating these negotiations, in a way that maintains the obdurate relation between the bus, and 
the bike. First, it has been argued that models make a significant difference, because how models 
‘make decisions’, remains black-boxed in everyday practice. However, because models seem to 
favour ‘that what is already there’, and seem to generate a more accurate representation of the 
values of those who have an interest in bus movement, than of the values of cyclists, models 
seem to favour the movement of the bus. Because model outcomes are black-boxed, and favour 
the bus, models may form a recalcitrant actor, in relation to those who want to build segregated 
cycling infrastructure, and thus take part in generating the obdurate relation between bus, and 
bike. Second, it has been argued that the script of the bus, defined by its material composition, 
mediates the negotiations of building segregated cycling infrastructure, because it reconfigures 
how travellers move through the urban environment. However, the impact buses have on the 
ability to build bike lanes may only come to the fore, in the dense urban environments, where 
bus usage is high, such as in central London. In low-density areas, or areas with low bus usage, 
the script of the bus may not make a difference. 

Based on the above, it has been argued that the suggestion to widen bus lanes, to support ‘the 
experience’ of cyclists, is framed, as it seems more supportive for the bus, than for the 
development of cycling. Here it is argued, that this (framed) policy outcome may be understood 
as an effect of the different human, and non-human actors that generate a ‘force of resistance’, in 
relation to efforts to build segregated cycling infrastructure. Because, other human and non-
human actors may resist building of segregated cycling infrastructure in certain areas, other 
solution may have to be identified. The widening of bus lanes seems to be a ‘trade-off’, between 
what is desired by cycling supporters, and what is possible in particular situations, as a result of 
the obduracy of the bus assemblage. But the effect of this trade-off, and the framed policy 
outcome, seems to be that effort will be put in, into changing road designs, without improving 
things for the bike. In that way, the relation between the bus and the bike may remain obdurate.  

To conclude, the relation between the bus and the bike, in London’s urban environment may be 
obdurate, and should be understood as an effect of a particular relational composition, of 
humans, and non-humans. However, it seems that this obduracy only comes to the fore, where 
both urban density and bus usage are high. The implication of this seems to be that development 
of bike usage, in Low density areas should not be significantly affected by the presence of the 
bus, and that making an individual street in a high density area bus free would make a significant 
difference. 
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Chapter 7 - Conclusion 
This chapter will answer the research question of this thesis: How does the mobile obduracy of 
the bus shape the movement of the bike in London’s urban environment, and how can their 
relation be reconfigured to support the development of the latter? The first section will first 
briefly recapitulate the theoretical conceptualization of mobile obduracy in everyday practice, 
discussed in chapter 2. Section 2 will summarize, and discuss the conclusions of chapters 4, 5 
and 6. Section 3 will suggest a number of policy implications on the base of these findings. 
Subsequently, section 4 will discuss the implications of this research for the understanding of 
mobile urban obduracy. Section 5 will suggest directions for further research, and finally section 
6 will discuss the shortcomings of this thesis. 

6.4. Conceptualization of obduracy 
As elaborated upon in chapter 2, the movement of buses and bikes should be understood as 
outcomes of collective actions performed by assemblages of human and non-human actors. The 
mobile obduracy of an artefact, such as the bus, should be understood as the obduracy of a 
mobile practice performed by an assemblage. Obduracy itself has been conceptualized as the 
persistent compliance to scripted roles. Actors who take part in an assemblage can be said to 
perform roles. For example, the bus assemblage includes the role of bus drivers, and bus 
passengers. As long as the actions that define such roles in an assemblage remain unchanged, the 
assemblage can be defined as obdurate. Finally, roles are defined by ‘lines of territorialization’, 
that define boundaries between compliant, and non-compliant actions. The situated performance 
of actors is defined by ‘lines of flight’. When lines of flight cross, or reconfigure lines of 
territorialization the degree of obduracy of an assemblage dissolves. 

6.5. Discussion of findings 
6.5.1. The bus 
Chapter 4 answered the first sub-question: how is the mobile obduracy of the bus in London’s 
urban environment produced through everyday practice, performed by humans and non-
humans? As mentioned, mobile obduracy is conceptualized as the degree of compliance to 
scripted roles of the assemblages which produce bus movement on the road. The mobile 
obduracy of the London bus seems to be produced because roles of different actors become 
scripted on the base of three ‘issues’ that are relationally produced. The three ‘issues’ are: ‘sets 
of spatio-temporal coordinates’, ‘insurance coverage’, and ‘bus priority’. These issues can be 
understood as characterizing lines of interrelated human and non-human actors that relationally 
define boundaries between compliant and non-compliant performances of the mobile bus (lines 
of territorialization).  

First, sets of spatio-temporal coordinates configure the mobile actions of buses assemblages by 
defining when a bus is planned to arrive at a particular bus stop. These sets of coordinates are 
enacted into the space-times of bus drivers, and bus passengers through different ‘devices’. Bus 
drivers experience the sets of spatio-temporal coordinates through a digital display in the bus that 
is part of the ‘iBus system’, a computer system installed in every bus operated by Transport for 
London (TfL). Through this system, drivers are informed whether they are early, on-time, or late. 
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A bus is ‘on-time’ when its actual position corresponds to a spatio-temporal coordinate that is 
defined through the planning process. The iBus display represents this as ‘0:00’. When the bus 
is, for example 3 minutes early, or late the iBus display depicts ‘-3:00’, ‘+3:00’. Through the 
iBus system the times experienced by bus drivers are thus defined in terms of degrees 
compliance, or non-compliance. The temporal representations thus partly script the role of bus 
drivers on the road; bus drivers have to make sure that buses are ‘on-time’. Bus passengers 
experience the coordinates primarily through devices that inform them about arrival times, such 
as time-tables, smartphone apps, and digital display at bus stops. This partly defines the role of 
bus passengers, as for travellers to become passengers their actions have to comply with the 
planned spaces, and times. Otherwise they would miss their bus. The role of both bus drivers, 
and passengers is thus partly defined through how the sets of spatio-temporal reconfigure 
experiences of space-time that inform these two actors how to act compliant. 

Second, insurance coverage shapes the mobile actions of buses assemblages through defining 
where a bus is allowed to move, and where passengers are allowed to board, and alight. 
Insurance coverage, can be understood as produced by a line of actors (such as insurance 
companies, and their employees) that becomes enacted into the bus assemblage when it moves 
along the road in two ways. First of all, insurance coverage is enacted into the bus assemblage 
through the knowledge of bus drivers. Bus drivers know their routes (which they learn through a 
process of route learning), and are aware that they are not covered by insurance when leaving the 
route without informing their operators. Secondly, insurance coverage is enacted into mobile bus 
assemblages through the ‘bus cage’, a yellow square painted on the road at bus stops. Insurance 
coverage affects both bus movement, and the actions of bus passengers, because bus drivers are 
aware that they may be held liable when letting passengers board or alight outside the bus cage. 
Insurance coverage is thus not only relevant in defining the role of bus drivers (to only perform 
actions that are covered by insurance), but also the affects the role of passengers. Passengers are 
forced to board and alight at bus stops, and not at other places, as long as drivers are unwilling to 
take responsibility because they are uninsured. 

Third, bus priority shapes the mobile actions of buses assemblages because it generates 
boundaries that discriminate buses from general traffic15, and enables the bus to use certain 
sections of road spaces, at particular times. Bus priority can also be understood as produced by a 
line of actors that defines boundaries. For example, bus planners who put effort into identifying 
where priority is required. On the road, bus priority is brought into being through bus lanes, and 
traffic light priority (a system that gives priority to buses when it detects that a bus is near). Both 
bus lanes and traffic light priority define roles of different actors who take part in the bus 
assemblage through generating differences in the experiences of space-time of actors who take 
part in the bus assemblage. Cars that surround a bus and affect its movement can be understood 
as actors who take part in the bus assemblage. Bus priority generates boundaries in space-time 
that discriminates buses, from general traffic such as cars. Hence, a bus that drives in a bus lane 
is defined as compliant, whilst a car that drives into a bus lane (at the times it is in operation) is 
defined as non-compliant. 

15 A number of road users, including cyclists, are allowed into bus lanes. This will be discussed later. 
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The roles that are generated through the enactments of boundaries discussed above can be 
understood as, at least partly, defining the scripts of bus assemblages on the road. As revealed, 
these scripts are generated in situ by actors that are related to the mobile bus. For example, the 
bus cages at bus stops can be understood as an actor that is related with the bus, which scripts the 
locations where buses can stop to enable passengers to board and alight. However, as argued, the 
boundaries, and the scripts they bring into being, are produced by different lines of actors 
situated away from the road. 

In chapter 4 is has been argued that the lines of actors that define boundaries between compliant, 
and non-compliant performances (conceptualized as lines of territorialization), are central in 
generating the mobile obduracy of the bus, for three reasons. First, the performance of the actors 
situated on these lines, can be understood as a processes through which passenger interests are 
transformed into boundaries that discern compliant, from non-compliant actions for different 
actors in the bus assemblage. Hence, these processes script the performance of the bus 
assemblage on the road. In London bus passengers are primarily interested in travel time 
reduction. Yet, because buses are designed to carry multiple passengers, this interest is 
transformed into an issue of optimizing travel times of multiple passengers. To optimize 
passenger travel times, bus planners plan bus movements through defining sets of boundaries, for 
example boundaries that define when a bus is early, on-time, or late. As discussed, on the road 
the performance of the bus assemblage is scripted through encounters with different actors, 
which can be conceptualized as enactments of these boundaries. Hence, through these 
enactments actors in the bus assemblage acquire roles that define compliant and non-compliant 
actions. For example, the driver is ascribed the role to make sure the bus is on-time. The relation 
between scripted roles of different actors and passenger interests (defined by lines of 
territorialization) can be assumed to make these roles obdurate, because reconfiguring scripted 
roles potentially undermines passenger interests, and thus the survival of the bus. 

Second, through defining roles by generating lines of territorialization, actors that act in 
compliance to scripted roles can be supported, whilst actors that generate non-compliance can be 
discouraged, or undermined. This interrelation may make the movement of the bus obdurate 
because the survival of compliant actors becomes dependent on the survival of the mobile bus, 
and preventing reconfigurations of roles. For example, the compliance of bus drivers can be 
related to the fact that they are paid for their work. From this it follows those bus drivers who act 
non-compliant risk losing their job, undermining their ‘survival’. Bus operators have a similar 
relation to the bus; their survival is dependent on financial payments defined by contracts with 
TfL. Mobile obduracy can, partly, be understood as the effort that these actors put into 
preventing reconfigurations of roles, both on the road and away from it.  

Third, as discussed, the lines of actors are produced through a process of transforming 
boundaries into different forms. The boundaries that define passenger interest are, for example, 
transformed into sets of spatio-temporal coordinates, which in turn are transformed into time-
tables, the representation of time on the iBus display, and contracts between bus operators and 
TfL. These transformations enable the enactment of boundaries into different spaces, and 
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different times. In combination with the two dynamics discusses above, this may make the 
mobility of the bus obdurate, whilst spaces and times change. 

Finally, in chapter 4 it has been revealed that, despite all the effort the obduracy of the mobile 
bus can dissolve in everyday practice. Bus drivers, passengers may both resist the roles ascribed 
to them by the bus assemblage. Bus drivers may, for example, resist putting effort into making 
sure a bus is on time. When such actions are successful they can be understood as dissolving the 
obduracy of the bus assemblage, potentially undermining its persistence. However, it has been 
revealed that such actions are always outcomes of collective actions, which define a particular 
situation. Reductions in the degree of obduracy of an assemblage can thus not be ascribed to 
single actors. Moreover, in the case of bus drivers, and bus passengers actions that dissolve 
obduracy are significantly discouraged, or even undermined by the arrangements discussed 
earlier. Nonetheless, the obduracy of the bus assemblage across spaces, and times cannot be 
understood as intrinsic property of the assemblage. TfL has identified that the expected rise in 
population in London in the oncoming years, in combination with streets that are already full 
with buses, may make it impossible to cater to passenger needs by simply adding more of the 
same. This can be understood as a situated loss of obduracy of the assemblage, because it seems 
that in certain spaces, and times the movement of the bus can no longer be produced without 
reconfiguring existing roles. 

6.5.2. The bike 
Chapter 5 answered the second sub-question: how is the movement of the bike in London’s urban 
environment produced through everyday practice, performed by humans and non-humans? The 
movement of bikes in London’s urban environment seems to be an outcome of a process of 
reciprocal negotiation between the interests of cyclist and scripts that define the spaces through 
which they move. Both interests and scripts are relationally produced. On the move three issues 
seem central in defining interests of cyclists: the ability to navigate from point A to point B, the 
issue of safety, and the ability to keep moving. The relative importance of these three issues 
should be understood as different for every individual, but supporting them is likely to support 
the interest of cyclists, and thus bike mobility. In addition, the spaces through which London 
cyclist move seem to be characterized by certain scripts. In other words, scripts are spaces, 
spaces are scripts. These scripts are relationally produced through encounters cyclists have with 
both static and mobile actors. Yet, the action of these other actors, and how they are scripted, 
cannot be reduced to individual actors but should be situated on a myriad of lines (of flight, and 
territorialization). For example, traffic lights partly script the actions of cyclists but the traffic 
light is produced by a long line of actors that designed the light and configured its timing. 
Moreover the light is in place to organize the lines of flight of cars and pedestrians that cross the 
junction, and the junction design itself can itself be understood as an outcome of long lines of 
actors. How the interests of cyclists are reciprocally negotiated with scripts will now be 
discussed. 

First, bikers need to know how to get from A to B. This knowledge is relationally produced by 
the cyclists and actors in the spaces and times in which she finds herself. Yet, which actor cannot 
be defined upfront. Cyclist can be informed about directions by familiar buildings, maps, 

72 



smartphones (hence types of information are time specific), pedestrians and signposts. However, 
London’s streets patterns seem to have the biggest impact on scripting how cyclists find their 
routes through the London. London’s back streets are often twisty and hard to navigate through, 
whilst main roads are relatively straightforward. This pattern can be understood as defining a 
script that situates road users, including cyclists, on a limited number of main roads. Cyclists can 
resist this script but this will require a significant amount of effort as long as they have to 
navigate ‘on their own’. The implication of this is that providing ‘navigation devices’ such as 
signposts can support cycling. But, they have to be of high quality to prevent that cyclists get 
lost. When such devices are absent it is likely that cyclists are forced to cycle on main roads. 

Second, reducing safety risks is important to make cycling in London more interesting. Safety 
issues are relationally produced because cyclists are exposed, and their environment is 
dominated by cars. On the road there seem to be two scripts in which cyclists can take part. One 
script defines vehicular-cycling, the other riding along the curb. Vehicular-cycling improves 
safety because cyclists can force cars to stay behind them. However, the performance of this 
script, first of all, imposes certain requirements on the cyclist. Cyclists have to be willing to ride 
in the significant distance away from the curb, or even in the middle of a lane. However, even 
when a cyclist is able and willing to perform this role, surrounding vehicles (when they increase 
there speed) and road designs (particularly roundabouts) can undermine the cyclist’s ability to 
perform this role. The only other option is to ride along the curb. For cyclist to be safe in this 
position car drivers have to look out for bikers when turning left, and road surfaces have to be 
flat. However, in London car drivers often don’t look out, which can result in a ‘left-hook’ – one 
of the most common accidents in which London cyclist are killed or severely injured. Moreover, 
London roads are notorious for their potholes. Especially for less trained cyclist, or cyclists who 
are unwilling to ride in the middle of the road to avoid them (as vehicular-cyclist), these holes 
seem to undermine the degree of safety they experience on the road. In sum, on the road there 
seems no script that can assure that cyclists are really safe. The only alternative is to ride onto the 
pavement. However, the spaces that are defined by pavements and pedestrian crossings are also 
unsupportive for cycling. Cycling on pavements is often illicit or impossible because there are 
too many pedestrians. Moreover, at junctions controlled by traffic lights using pedestrian 
crossings is often more time consuming than when riding on the road. And at junctions without 
lights riding on the pavement means losing priority over cars coming from side streets. Cyclists 
can resist the scripts that define how one behaves on the pavement, but this implies putting 
themselves at risk. In sum, the majority of road spaces in London are characterized by scripts 
that cannot assure that cyclists are really safe. 

Third, bikes are designed to move and often serve as a mode of transport. Movement itself is 
thus something that defines cyclists’ interests. One can say that bikers have a tendency to move. 
This tendency seems to mediate the performance of the other two issues (route finding, and 
safety), and cyclists may change from one space (and the scripts that define it) to another to stay 
mobile. To keep moving cyclist may, for example, wander off into back streets and put effort 
into finding routes through them. But, they may also put themselves into dangerous situations, 
for example cycling in-between cars – another script in which cyclists experience safety risks.  
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In sum, there are spaces in London which cycling can be safe and pleasant, such as pavements 
and back roads. However, the scripts that define these spaces seem to resist moving through 
them on a bike. Either because navigating is challenging or because riding on pavements is illicit 
and slow. As a result cyclists are often forced to ride on main roads. This outcome cannot be 
reduced to a single actor, but should be understood as an outcome of the assemblages in which 
bikers take part. These assemblages are formed out of a myriad of actors, often situated on long 
lines that originate in different spaces and times (the peak of the development of London’s road 
patters can be situated in Victorian times for example). Nonetheless, the outcome seems that bike 
mobility of certain groups is marginalized. Especially bike mobility of woman, children, and 
elderly people seems to be undermined in London. It seems that this outcome can at least partly 
be ascribed to a long line of ‘modernist planning practices’ that have hitherto resisted the 
development of the bike. How planning practices that are related to the mobility of buses 
undermine bike movement will be discussed next. 

6.5.3. Obduracy of the bus and the bike 
In chapter 6 it has been argued that buses and bikes generate different obdurate spaces that 
undermine the performance of both mobile practices. First, cyclists (negatively) affect bus 
movement when riding in front of buses, in other words, when buses end up behind bikes. In 
such situations cyclists can force buses to slow down, potentially undermining bus mobility, as it 
makes buses late. As long as a bus is unable to overtake the cyclist, this situation can be defined 
as an obdurate space. Moreover, the performance of these spaces negatively affects the interests 
of a myriad of actors related to the bus, for example operators, or bus passengers – as briefly 
discussed in section 1.2.1, and more elaborately in chapter 4. Hence, this undermines the 
mobility of the bus. 

Second, buses seem to have the biggest (negative) impact on bike movement when stopping or 
decelerating whilst in front of a cyclist. However, this effect seems to depend upon the ability, 
and willingness of cyclists to perform certain actions. Many of those who cycle in London will 
simply overtake a bus when they end up behind it and it stops. However, overtaking buses seems 
not be as self-evident for all (potential) cyclists as it may appear to some. As revealed in chapter 
6, some cyclists are simply unable or unwilling to overtake buses on the outside16. Most 
importantly buses can unexpectedly drive off putting the cyclist in an uncertain situation. In the 
absence of alternative spaces, cyclists who are unable, or unwilling to cope with such uncertainty 
are forced to stay behind buses and to stop when buses stop, undermining the biker’s mobility. 
The bus thus seems to generate relational spaces in which cyclists are situated. These spaces 
have a non-visual boundary defined by the right edge of the bus, and in order to ‘escape’ from 
theses spaces cyclists have to perform certain actions. Performing these actions may be 
unproblematic for some, but not for others. Moreover, for the latter the group the presence of this 
space may be obdurate, because on the road there is no ability to negotiate with the bus.  

Building segregated cycling infrastructure can be understood as reconfiguring existing relations, 
in ways that potentially dissolves the obdurate spaces that are problematic for some cyclists, as 
well as those who are problematic for the bus. When segregation is provided cyclists can 

16 For a vivid example see page 58 
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overtake buses without having to fear they unexpectedly drive off, and buses are less likely to 
end up behind cyclists. Providing segregation may thus support both bus, and bike mobility. 
However, such reconfigurations require process of negotiation with human and non-human 
actors that define the scripts of buses, and bikes (situated on lines of territorialization and lines of 
flight).  

Yet, the design of the bus mediates the process through which road spaces are reconfigured. 
First, the design of the bus generates relations that seem supportive for installing bike lanes. The 
size and weight of the bus makes overtaking cyclists safely challenging in narrow streets. This 
creates a safety issue for cyclists, but also increases the likelihood that buses end up late as they 
have to wait behind a cyclist until there is more space. As mentioned, being late affects the 
interest of a myriad of actors related to the bus. In contrast to the first issue, the design of the bus 
also seems to mediate the relations in ways that undermine building segregation. A second way, 
in which relations are mediated by the design of the bus, is because bus passengers have to board 
and alight. As a result, installing bike lanes in spaces where buses are present creates potential 
conflicts between bus passengers, and cyclists – for an example see chapter 6, page 65. This 
mediated effect seems minor in low density spaces and/or low bus usage, but high in high-
density spaces and/or high bus usage, such as central London. Third, it seems that because bus 
design generates a need to optimize passenger travel times – as has been discussed earlier – 
mediates the need to model the outcomes of planning decisions in terms of effects on timing of 
different actors. Yet, how the contemporary practice of modelling of mobilities is organized in 
London, seems to take part in producing the mobile obduracy of buses and bikes in London, 
today. The modelling process favours what is already there; hence it resists reconfigurations 
therefore generating obduracy. Moreover, because modelling practice is primarily based on 
monetary values, it seems to favour the mobility of the bus over the bike. Bus assemblages 
produce direct monetary values on the road, i.e. passengers pay for their trips, whilst cyclists do 
not. Moreover, the monetary values ascribed to bus passengers seem to be significantly better 
calibrated to spatio-temporal differences, as opposed to the values of time ascribed to cyclists17. 
For a more elaborate discussion of these two issues see chapter 6 page 63.  

As a result of these dynamics, the presence of buses seems to force cyclists into segregated 
infrastructure in low density areas, but at the same time undermines the ability to build 
segregation for cyclists who need it, in areas where density is high. This outcome can, obviously, 
not be reduced to the bus’ material form. As discussed earlier, both the movements of buses and 
bikes are performed by assemblages of heterogeneous actors. However, the bus and its design 
can also not be left out of the picture. As, discussed in this section, the design of the bus mediates 
the relations between different actors in ways that cannot be explained without paying attention 
to the materiality of the bus. The implication of this, and how it relates to the other findings of 
this thesis, will be discussed in the conclusion. 

17 As discussed in chapter 6 (page 56), values of time ascribed to cyclists in the UK seem to be, at least partly, based 
upon research from 1994, in the village of West Yorkshire. Obviously, this data does no longer correspond with the 
situation in London in 2014. 
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6.5.4. Conclusion 
This section will now answer the main research question: How does the mobile obduracy of the 
bus shape the movement of the bike in London’s urban environment, and how can their relation 
be reconfigured to support the development of the latter? 

This thesis has, first of all, revealed that both the mobility of the bus and the bike are relationally 
produced by assemblage of human and non-human actors. These assemblages generate space-
times in which bus drivers, passengers, and cyclists are situated on the road but cannot be 
reduced to the actors that are co-present. The assemblages are partly formed out of lines of actors 
that are situated at other spaces, and other times.  

Second, this thesis has revealed that buses generate relational mobile spaces that seem to have a 
disproportionate negative impact on women, kids, and elderly people, and take part in making 
these spaces obdurate. Presence of buses imposes particular requirements on cyclists that do not 
seem to fit the abilities, or values of these groups. Moreover, in high-density areas with high 
levels of bus usage the presence of buses undermines the ability to build cycling infrastructure, 
which is needed to enable these groups to cycle. The resistance against cycling infrastructure 
seems to be, at least partly, an outcome of the interrelation between the survival of buses, and the 
practice of planning mobilities on the base of ‘values of time’. 

Here it is argued that to support cycling in London, more attention is needed for the unequal 
treatment of particular groups, which at least requires a systemic change in road design. 
However, achieving this solely through efforts of those who support cycling seems highly 
challenging. As revealed in this thesis the obduracy of bus assemblages generates dynamics that 
resists such efforts. Yet, the fact that non-humans take part in generating this resistance clearly 
reveals that intentionality alone cannot explain such resistance. In contrast, as revealed by this 
thesis obduracy generated through every practice should be understood as outcome of the 
assemblages in which actors are situated. Therefore, to make cycling in London possible for all, 
the assemblages that affect road designs should be reconfigured. In other words, interests of a 
diverse group of cyclists should be multiplied to the spaces in which decisions about road design 
are made; urban planners should be forced to take their interest into account. How this can be 
achieve through a policy intervention, will be discussed in the next section. 

6.6. Policy implications 
The findings of thesis result in the following two policy recommendations. 

First, how cyclists experience space has a significant impact on their mobility, and therefore on 
the development cycling. This is in line with findings of earlier studies into (bodily) experiences 
of cyclists – see for example Jones (2005), Spinney (2006), and Wood (2010). Moreover, these 
experiences are to a large degree shaped by road designs, therefore make decisions about 
development of cycling in general, and the designing of road in particular, should be exposed to 
these experiences. The practical implication of this is that all urban road planners in London 
should be required go out by bike themselves. In relation to this another recommendation is to 
require the same of bus drivers. Assuming that this is not yet the case, going out by bike on the 
road could be made part of the already mandatory bike awareness training of bus drivers. 
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Second, experiences of cyclist are shaped by the ‘scripts’ produced on the road. These scripts can 
be understood as non-written norms that are both produced through, and organize everyday 
encounters between different road users in different spaces, and situations. For example, the 
norms that define how road users interact at junctions (with or without traffic lights) in everyday 
practice can be understood as defining a particular script. The experiences of cyclists 
(particularly their safety) seem partly an outcome of how these scripts are performed. On the 
road assertive cyclists are often better able to change existing scripts, whilst those who are more 
reserved cannot. It seems that these cyclists are often forced to adapt to existing scripts that are 
not in line with their interests. For example, cyclists are often forced to ride along the curb on 
main road something which they may experience as unpleasant or unsafe. This seems to result in 
a marginalization of particular groups of cyclist, especially women, children, and elderly people. 
Those who want to support cycling should pay more attention to how a diverse group of cyclists 
can be enabled to change scripts on the road. In other words, how women and children can be 
enabled to interact with motorized traffic in ways that are in line with their capabilities, and 
preferences. 

Third, road layouts seem to have a significant impact on the experiences of cyclists. To support 
cycling by marginalized groups, road designs need to be changed. However, even when planners 
want to support cycling the obduracy of other transportation modes (such as the bus) may resist 
such changes. As revealed in this thesis this obduracy is produced through the actions of a 
myriad of human and non-humans, but cannot be taken as self-evident. Yet, to make obdurate 
relations fluid, and support marginalized groups planners across London should be given ‘tools’ 
which enable them to do so. Here it is proposed to that law can provide such tools. As 
emphasized by Rachel Aldred (2014), senior lecturer at the University of Westminster, every UK 
citizen is protected against ‘disadvantages’, under the Equality Act 2010. The right to equal 
treatment does thus already exist in general terms. However this right should be made present in 
the offices of urban planners, through transforming it into policy that enables planners to defend 
cyclists’ rights. 

6.7. Scientific implications 
The scientific aim of this thesis was to come to a better understanding of how mobile obduracy is 
produced through everyday practice to support cycling development, and cycling safety in 
London. As discussed in the introduction, there seems to be an insufficient understanding of how 
cycling practice is shaped by the (material) urban environment in which it ise embedded. This 
thesis has revealed that cycling practice is significantly shaped by the mobile spaces in which 
cyclists are situated. However, how spaces shape cycling practice cannot be reduced to bodily 
experiences but should be understood as an outcome of the actions of a myriad of actors who 
take part in the production of these spaces. Hence, urban spaces are assembled. Most important, 
it seems that actors situated away from the road but made present through the bus have a large 
degree of agency in shaping bike movement on the road. In London’s existing urban 
environment bus movement has a negative effect on bike mobility, especially on the mobility of 
woman, children, and elderly people. Moreover, the obdurate nature of this relation makes this 
marginalization persist. To understand how mobile practices (fail to) develop it seems that more 
attention is needed for the ability of cyclist (or other travellers) to change the spaces through 
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which they are forced to move. This thesis reveals that understanding mobile practices as 
produced by assemblage of humans and non-humans can provide such insights.  

Moreover, this thesis reveals that mobile obduracy cannot be understood as an intrinsic property 
of mobile artefacts, such as buses, but should be understood as produced by assemblages in 
which they take part. As revealed, the degree of obduracy (or fluidity) that a bus produces differs 
for different cyclists (different actors), and different spaces, and times.     

In addition, this thesis reveals that obduracy is not necessarily a characteristic of assemblages 
organized around static artefacts. In contrast, making small changes to bus timings can, for 
example, already negatively affect a large number of actors, making these timings and the buses 
that perform them obdurate.  

6.8. Research limitations 
This research had several limitations. 

First of all, the initial ambition to study the interaction between buses and bikes both from the 
perspective of the cyclist, as well as the perspective from the bus driver could not be fully 
realized because no permission was granted for an ethnographic study of bus drivers in central 
London. The ethnography of bus drivers took place in Kinston upon Thames, an outer London 
borough where the number of cyclist was still very low. This has resulted in a lack of detailed 
ethnographic data from the perspective of bus drivers. In order to compensate for this, bus 
drivers were interviewed about their experiences but this reduces the validity of the data as it was 
not obtained on the move. Moreover, the experiences of bus drivers in outer London may differ 
from bus drivers in central London where overall density and the number of cyclists are 
significantly higher.  

Second, due to time constraints the inquiry into the planning process and planning decisions 
lacks sufficient depth. The Cobden Junction example and the bus stop by-passes where both 
mentioned in multiple interviews. However, an in-depth study of these planning processes fell 
outside the scope of this thesis. Therefore, findings represented in this thesis may be an 
oversimplification of reality, and issues that affect the mobile obduracy of the bus may have been 
overlooked.    

Third, the study of cyclist has focused almost totally on the practice of cycling on the move. The 
wider assemblage in which cyclists are situated has been neglected in this thesis. The wider 
‘cycling culture(s)’ where totally omitted in this study. It can be assumed that issues like 
environmental awareness, health, and other cultural elements play a role in resisting the 
marginalization of cycling practice. Many cyclists who participated in this study where, for 
example, visitors of cycling café ‘Look mum no Hands’. Such elements may play an important 
role in holding bike assemblages together. Moreover, also policy changes that have been 
implemented in recent years can be assumed to have changed the assemblages in which bikers 
take part. All these aspects have been neglected in this thesis, but can be assumed to shape the 
performance of cycling in London. 
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Fourth, this thesis has totally focussed on London. Therefore, one may criticize the 
generalizability of findings. However, one of the main arguments of thesis is that obduracy is 
always relationally produced by actors that define particular situations. So it seems safe to argue 
that mobile artefacts can produce obdurate relations in other spaces, and times. However, how 
this obduracy is produced cannot be generalized. In contrast, this thesis reveals that even within 
London the same configuration can produce obdurate relation for some actors (cyclists who are 
female or kid), whilst none (or at least less) obdurate relations for other (male cyclists).  

Finally, this thesis has divided cyclists into groups men / female / kids / elderly people, and 
argued that the latter three are marginalized. This is an oversimplification, and will be suggested 
as a direction for further research in the next section. 

6.9. Directions for further research 
The following directions for further research might be interesting. 

First, the finding of this thesis seem to imply that that non-humans may play a role in shaping 
degrees of mobility and immobility of particular (marginalized) actors in western cities. 
Although, the static material urban environment (infrastructure) has already received attention 
from urban scholars (Graham & Marvin, 2001) this seems less the case for the mobile material 
environment. Further studies into relations between mobility and immobility of humans and non-
humans might be a fruitful direction for further research. 

Second, the concept of ‘script’ (Akrich, 1992) has been a central in this thesis. It has proven 
useful to study mobile obduracy in practice, and might be useful to develop a better 
understanding of urban obduracy in general. Moreover, the notion of script and ANT in general 
has been useful to map the relations between different actors situated in different spaces and 
times. Planning scholars have suggested that there is an need for an understanding of ‘lock-in’ 
between mobilities and urban development (Bertolini, 2012). Insights from ANT, and the notion 
of script in particular might be useful to contribute to this ambition. ANT seems especially useful 
to come to a better understanding of how ‘modernist’ planning practices take part in the shaping 
of cities, through what Callon (2006) refers to as ‘performativity’.  
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