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Abstract 

This half-thesis proposes to explore the reasons why Autonomous Vehicles (AVs) have 

emerged in the middle of the second decade of 21st century, and to examine why their 

materialization at this time is important from a socio-spatial perspective. A case study approach 

to research has been selected to explore the implications of this emerging technology; the three 

selected case study sites are: 1) Uber’s testing of AVs in Pittsburgh (USA), 2) UK Autodrive’s 

test site in Milton Keynes (UK), and 3) to be determined closer to data collection date, due to the 

speed with which the field is changing. Using an actor-network theory (ANT) inspired 

methodology of ‘following the thing’ and ‘thick description’, this research will critically 

investigate what combination of organizations, infrastructure, people and legislation have come 

together to form the AV assemblage, what enabled the present formation, as well as which 

members of society stand to win as well as lose in the context of the emerging assemblage. The 

data collection methods of document analysis, didactic interviews, focus groups and attending 

conferences and/or industry events will be undertaken in order to follow the ‘traces’ of different 

entities in the actor-network. Content analysis will be performed to code and analyze data. The 

political economy inspired framework of ‘actually existing neoliberalism’ will be employed to 

investigate the implications of the findings in the data. This research intends to critically evaluate 

the emergence of AV technologies, and to de-construct how their materialization may contribute 

to the (re)production of urban space and socio-spatial inequalities.  
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Chapter 1 

Introduction 

This half thesis has been prepared according to the specification of the Geography 

Department at Queen’s University, in order to meet the partial requirements of a Master’s 

degree.  

The half thesis takes the form of a research proposal comprised of the following 

chapters: 1) introduction, 2) research problem, 3) literature review, 4) conceptual 

framework, and 5) research design.  

This proposal focuses on the emergence of Autonomous Vehicles (hereinafter 

AVs) in three case studies, with a view to understanding the socio-spatial implications of 

their integration into society.  
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Chapter 2 

Research Problem 

The nature of everyday transportation is shifting. As the world is becoming 

increasingly urbanized with larger and larger urban centres emerging, it could well be 

argued that the world can no longer support the notion of privately owned automobiles 

for all. While the second half of the 20th century and the first decade of the 21st century 

was characterized in the western world by the privately owned automobile, there is a 

paradigm shift whereby society is not only re-conceptualizing the role of the private 

automobile in our lives, but is also reimagining the entire realm of daily transportation in 

general. This proposed research seeks to explore one aspect of the changing nature of 

transportation, viz. the socio-spatial implications of the emergence of AVs, described 

further below.  

AVs have been the source of much attention in futuristic science fiction for 

decades, but technological developments had prevented them from becoming a reality. 

However, in 2016 many governments and ever more car manufacturers are chomping at 

the bit to supply and be the host of AVs internationally. Emerging AV systems are 

vehicles that use embedded sensing technology (cameras, radar, LiDar), software and 

‘big data’ to navigate without, or on behalf of, human drivers.  

Contemporary cars have many autonomous capabilities, such as windshield 

wipers that turn on when they sense rain, brakes that engage automatically when the car 
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ahead is too close, blind-spot detectors, drift warnings that alert the driver when the car 

has strayed into another lane, cruise control that maintains a set distance from other 

vehicles, and the ability of a car to parallel park itself, and therefore could be considered 

‘semiautonomous’. Google’s autonomous car project manager, in fact, predicts that the 

emergence of autonomous elements into our daily life will be incremental (Halpern, 

2016). For example, Elon Musk, Tesla’s CEO, announced that in the future, all new Tesla 

vehicles will be embedded with the hardware (e.g. radar and cameras) which will enable 

an eventual ‘autonomous’ vehicle to emerge solely through software updates at a later 

date (Korosec, 2016).   

AVs, which could be considered ‘networked logjects’ – meaning they are systems 

that are reliant on two-way data exchange with distributed communication networks to 

perform their function (Kitchin & Dodge, 2011) – are a recent innovation. As a result, 

there has been little opportunity to empirically study the dynamic relationship between 

emerging AV technologies and their impact on the socio-spatial fabric of urban areas.  

My research will respond directly to Lyon (2015) and Kitchin and Dodge’s (2011) call 

for an exploration into the everyday impacts of emerging technologies on the lives of 

people in the 21st century.  

Experts recently predicted this technology to be available to the public within the 

next five to fifteen years (Surden and Williams, 2016). However, in September 2016 the 

rideshare company Uber launched AVs on the roads of Pittsburgh, Pennsylvania in the 

United States. Although this was not the first instance of self-driving public ride services 
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on the road – the taxi company nuTonomy introduced six self-driving vehicles on the 

roads of Singapore in August 2016 (Van Der Perre, 2016) - it marked a significant 

change in the nature of mobility. It is important to understand how and why the 

emergence of AV has occurred; what combination of people, politics and machines came 

together to create this moment. It is not sufficient to justify the emergence of AVs with 

the explanation that ‘the technology is here’; this is technologically deterministic 

reasoning which fails to recognize the reality that technology is a product of, and 

mutually-constitutive with, the society in which it is situated (Winner, 1986). In order to 

avoid technologically deterministic, culturally deterministic, and environmentally 

deterministic arguments, it is useful to think of the nature of society-technology relations 

through the lens of ‘technological affordances’; that is to say, the social possibilities that 

technologies open up or limit (ibid.). This standpoint recognizes that society and 

technologies are mutually-constitutive, and therefore allows for the understanding that 

technical ‘artefacts have politics’ (Winner, 1980), meaning that technologies “embody 

specific forms of power and authority” (ibid.: 121) within society, and subsequently their 

existence within society can produce social implications. Because technologies are 

reflective of the society within which they exist, research on technology cannot be 

separated or isolated from the social context within which is it situated. The emergence of 

new technologies therefore offers us an opportunity to understand what it is about the 

specific moment within society that has facilitated the emergence of specific technologies 

like AVs.  
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New business models, for example ridesharing companies like Uber and Lyft and 

housesharing companies like AirBnB, are focused around the leasing of big ticket 

services such as hospitality and transport, where providers are ‘self-employed’ and work 

to their own schedules. However, there is also a trajectory towards automated machines 

replacing workers, which will impact the ability of some members of society to engage in 

paid employment. This new era has been labelled the ‘sharing economy’ or ‘gig 

economy’ (Booth, 2016). There is much debate about the whether the emergence of these 

new companies are simply just a new form of business model, reflecting the resilience of 

neoliberal capitalism, or whether they portend a deeper structural shift away from 

capitalism towards an entirely new era which has been termed a ‘fourth industrial 

revolution’ (Schwab, 2016), a ‘new renaissance’ (Goldin and Kutarna, 2016), or 

‘planetary urbanization’ (Brenner and Schmidt, 2015)  

AV technology is being proclaimed by its proponents as being the answer to 

many social ills, especially those which arise from the dependency of western society on 

the automobile. Industry developers and various international governmental bodies have 

suggested that AV technology offers society many potential benefits, including the 

expansion of mobility for aging populations, improved safety through reduction of human 

error on roads, decreased congestion as well as enhanced economic opportunities for 

those countries leading the research and development of the technology (Douglass-

Jaimes, 2016; UK Autodrive, 2016a).  There are many stakeholders who have an interest 

in fostering public demand for AV emergence, development and production: the media, 
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Governments and Corporations. Each have different visions of the future for these cars in 

our society; the majority are utopian oriented in the words of the Morgan Stanley 

analysts, whose enthusiasm is matched by advocates in Silicon Valley and cheerleaders 

in Detroit, driverless vehicles will deliver us to a “utopian society.” (Morgan Stanley, 

2013). Proponent stakeholders’ justification of the development of AVs on grounds of 

community safety, efficiency, risk management and innovation are arguably similar to 

the narratives that are put forward to justify and propagate what Dodge and Kitchin 

(2011) call the ‘automated management discursive regime’. This can be understood as the 

desire of states and corporations to justify and normalize the embedding of software and 

monitoring technology into everyday life in order to alter the ways in which individuals 

and societies are governed, and serves as an additional manifestation and instance of the 

fact that ‘artefacts have politics’.  

Recognizing that technology is never politically neutral (Lyon, 2015; Kitchin & 

Dodge, 2011; Winner, 1980), it is important to examine the present and future risks 

raised by socially disruptive emerging technologies such as AVs from the standpoints of 

the various stakeholders, where and how AV deployment is unfolding, how they are 

being operationalized in practice, and who stands to benefit and who stands to lose. In 

order to address the gaps identified above, I propose an empirical study oriented around 

the following research questions: 
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2.1 Research Question 

What is it about contemporary times that has facilitated the emergence of AVs, and why 

is this emergence important? 

Sub questions: 

1) What is the combination of organizations, infrastructure, legislation and people 

that have come together in the context of AVs, and what is the transformative 

nature of the relationships between them? 

2) Why have these relationships between the entities in the AV context formed in the 

way that they have, and what has enabled the present formation? 

3) Who stands to win and lose in the context of the existing relationships between 

entities? 
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Chapter 3 

Literature Review 

3.1 Substantive Literature Review  

This literature review is structured by ‘realm of study’, and will be organized by 

topic within each realm. The two realms are i) ‘construction of space, digital urban 

technology and inequality’ and ii) ‘mobility and automobility’. Each realm of study will 

be followed by a thematic critical analysis of the literature, which will address 

advantages, limitations and suggested ‘improvements’ or future research directions.  

3.1.1 Construction of Space, Digital Urban Technology and Inequality 

Construction of space 

Henri Lefebvre, in his foundational work Production of Space (1974) states that 

the space is “not a thing but rather a set of relations between things” (p. 83). Although 

space has historically been conceptualized as passive, fixed and static, contemporary 

geographic thought now recognizes space as being constructed through social 

relationships and social practices, which in turn shapes the social relations which take 

place within this space (Massey, 2005). Therefore, space can be considered flexible and 

“fundamental in any exercise of power” (Foucault, 1984, p. 254). This relational ontology 

of space, which understands space as “indefinite multitude of spaces, each piled upon, or 

perhaps contained within, the next” (Lefebvre, 1974, p. 8), instigated a re-evaluation of 



 

 

 

9 

existing assumptions about the binaries within geography (for example local vs. global, 

urban vs. rural, and society vs. technology).  

If we understand that society and space are mutually constituted, and that society 

and technology are mutually constituted (Winner, 1986), then it follows that there would 

be a relationship between space and technology.  

Construction of space and digital urban technologies   

In the 1990s in the UK there was a spatial turn and a technological turn in the 

field of geography. During this time Whatmore’s Hybrid Geographies: Natures, Cultures, 

Spaces (2002) influenced the field by bringing the ideas of actor-network theory to the 

field of geography, and proposing a re-evaluation of the relationship between humans and 

non-humans.  

As technology became increasingly ubiquitous and pervasive in everyday life, 

geographers began to study the socio-spatial implications of this (Dodge & Kitchin, 

2011). Urban geographers began to study ‘cybercities’ or ‘digital cityscapes’ (Graham & 

Marvin, 1999), and sought to understand how software and code changes the materiality 

of space, as well as how space is governed and regulated (Dodge & Kitchin, 2005; 

Graham, 2001; Dodge, Kitchin & Zook, 2009; Dodge & Kitchin, 2011).  

Geographers sought to critically evaluate the dominant narratives of technology’s 

role and implications in society, together with the notions of ‘technophilia’ (Shelton, 

Zook & Wiig, 2014; Soderstrom, Paasche & Klauser, 2014), which is the belief that 
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technological change will bring progress and will produce desirable political ends 

(Winner, 1986).  

Castells (1996) speaks of the ‘information age’ and understands that technological 

change causes socio-spatial changes in cities because of processes of restructuring, 

changing divisions of labor, and the emergence of digital capitalism (Castells, 1996).  

Alongside explorations of the socio-spatial implications of technologies, scholars 

have considered the material and environmental implications of technological 

infrastructure necessary to enable urban technologies to function, for example Hogan’s 

analysis of the implications of NSA data centers’ extensive use of water to cool its 

systems (Hogan, 2015).   

A new vocabulary has begun to emerge to describe the ‘unseen’ spaces within 

technological realm. Terms such as coded space (“a space that is transduced by software 

but is not dependent on software to function as intended. If the software fails, the space 

could still be transduced, but not as efficiently, effectively or productively as if the 

software had mediated the process” (Kitchin & Dodge, 2011, p. 262), code / space 

(“space which is dependent on software for it to be transduced as intended. Here the 

relationship between software and space is dyadic; they are mutually constituted, that is 

produced through one another” (Kitchin & Dodge, 2011, p. 261) are examples of this 

new vocabulary.  
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Digital urban technologies and inequality  

A prevailing theoretical influence of urban studies since the 1970s has been 

Marxist political economy (Farias, 2010), with scholars such as Harvey, Merrifield, 

Castells and Smith.  Geographical work in relation to the city has centered around spatial 

manifestations of inequalities and exclusion, understanding the spatial manifestations of 

power and how uneven development and capitalism are closely tied (Harvey, 2006).  

Marxism’s orientation around inequality and exclusion influenced differing 

approaches to the study of exclusion, such as Sibley (1995) who used psychoanalytic 

theories to seek to understand how different social groups were discriminated against in 

terms of gender, race, class, sexuality, age, and (dis)ability in his book Geographies of 

Exclusion: Society and Difference in the West. In addition, he explored how 

discrimination can inform novel understandings of who is in place or out of place in 

different spaces. Since then, there has been much work done on the socio-spatial nature 

of exclusion and inequality in areas such as: urban form e.g. gated communities (Le Goix 

& Webster, 2008) and routes of public transportation (Jacobs, 1961). With the emergence 

of the study of the ‘cybercity’, technology’s role in perpetuating existing, and producing 

novel, socio-spatial inequalities has been undertaken; this work is explored further below.  

In 2001 Graham and Marvin published Splintering Urbanism, which they 

document as “a parallel set of processes are underway within which infrastructure 

networks are being 'unbundled’ in ways that help sustain the fragmentation of the social 

and material fabric of cities” (Graham & Marvin, 2001, p. 33). This work critically 
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examines the emergence and existence of digital technologies, construction of space and 

the inequalities that have emerged. Inspired by Graham and Marvin’s (2001) work, 

scholars have explored the spatial inequalities of the digital divide, and the geopolitics of 

access to the internet (Graham, 2011; Warf, 2011). Scholars have explored how 

Geodemographics and social sorting contribute to social inequalities (Graham, 2005; 

Burrows & Gane, 2006; Goss, 1995).   

Smart cities: technological influence on space  

In smart cities, technology is being embedded into the built environment in order 

to facilitate the digital management of the city through software and infrastructure 

(Rabari & Storper, 2014). A considerable amount of data is produced as a byproduct of 

these digital management systems, which can be used for purposes beyond what it was 

collected for, including surveillance of the population (Kitchin, 2014b).  

Critical analysis 

In the review of the literature above there are numerous ways that scholars have 

sought to understand digital technology’s implication on the construction of space, as 

well as how technology in the city can shape and often reinforce inequality.  

I agree with Kitchin’s (2014a) critiques of smart city scholarship: the scarcity of 

genealogies of both the idea and the real world initiatives; utilizing ‘canonical’ examples 

and cookie-cutter explanations, lack of longitudinal and comparative empirical studies of 

initiatives together with poor collaboration with stakeholders, and I suggest that these 



 

 

 

13 

weaknesses can be applied to the current state of scholarship on digital urban 

technologies.  

 Considerable claims have been made about the benefits that AVs will bring to 

society (e.g. independence for less abled members of society, improved road safety, 

reduction of congestion etc.). However, there is a notable lack of focus on the 

‘downsides’ of the integration of technologies together with the way in which these may 

further existing inequalities, for example, job loss from automation, data privacy 

concerns etc. In addition, little attention is paid to the consequences of technological 

failures of digital urban technologies. Therefore, my proposed research seeks to fill this 

gap by exploring and potentially revealing both the benefits and drawbacks of the 

technology from a socio-spatial perspective.  

3.1.2 Mobility and Automobility 

Inspired by John Urry’s book Sociology Beyond Societies: Mobilities for the 

Twenty-First Century (1999), there was a mobilities turn in geography in the early 2000s. 

with the inception of the journal Mobilities in 2006, there is now a focused place to 

critically evaluate the geography of motor vehicles and motor travel, including the private 

car (Merriman, 2009).   

How mobility studies and automobility studies understand the car 

In line with the understanding of space as being relational and socially produced, 

Mobility studies understands the world as being in transition and in motion (Sheller, 

2014). The field rejects the notion that interactions occur in separate compartmentalized 
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places, and instead understands the fluid, ‘in motion’ and relational nature of existence 

(ibid.).  

Automobility studies focuses on the social and cultural implications of the motor 

car, driving, and the space of the road (Merriman, 2009). It seeks to understand the 

implications of the car, of the geographies of road space, how understandings of space 

and place have been shaped by roads, the embodied experience of the car and passenger, 

together with the social and cultural relationships produced by the car (ibid.). 

Automobility studies seeks to evaluate the embodied experience of every dimension of 

driving; pedestrians, cyclists, motor cyclists (Jones, 2005; McDonald-Walker, 2002), 

drivers vs. passengers, as well as front seat passengers vs. back seat passengers (Thrift, 

2004; Merriman, 2007), by uncovering “the complexity of desires, affects, emotions, 

socialites, spatialities associated with mobilities of drivers and passengers” (Merriman, 

2009, p. 593).  

As Sheller (2004) notes, the sensations and feelings experienced when travelling 

are not located solely within the person or vehicle of travel, but are rather a “circulation 

of affects between people and vehicles” (p. 227). She understands that motion and 

emotion are “kinesthetically intertwine and produced together through a conjunction of 

bodies, technologies and cultural practices” (p. 227). 

Socio-spatial implications of cars for society 

Some automobilities literature speaks about impact of the car on society, for 

example its influence on the suburban sprawl of the 20th century (Matless, 1998; 
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Merriman, 2007). It also speaks about the affectual implications of the ‘automated 

spatialities’ of driving; the way in which software and code is now used to automate the 

registration, monitoring and governing of motor vehicles (Emsley, 1993; Merriman 2005, 

2007; Richman, 1983).  

  Other aspects of this literature include such topics as: aggression and road rage 

towards other drivers (Katz, 1999; Lupton, 1999; Michael, 2000); activities undertaken 

whilst in the car such as map reading and navigating (Laurier and Brown, 2008; Laurier 

et al., 2008), listening to the music (Bull, 2004), passengers undertaking office work 

(Laurier, 2004); the spatial arrangement of seats side-by-side and the conversations that 

ensue (Laurier et al., 2008).   

Automobility and inequality  

Although the invention of the automobile at the turn of the 20th century 

democratized access to transportation to a remarkable degree (Warf, 2014), it has also 

been the loci of exclusion and inequality on the grounds of gender, race, nationality etc., 

which will be elaborated on further below (Cresswell, 1993; Edensor, 2004; Gilroy 2001; 

O’Connell, 1998; Packer, 2008; Scharff, 1991). Schwanen (2015) predicts that car 

sharing and AVs will perpetuate existing inequalities surrounding the use of automobiles 

in cities.  

Cars and the cybercity 

In the context of ‘cybercities’ or ’digital cityscapes’, it is understood that 

mobilities are undergoing a fundamental shift; automated tollbooths on highways, red 
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light and speeding cameras and automated number plate recognition cameras are 

changing the socio-spatial nature of driving (Kitchin and Doge, 2011, p. 106). This is 

because software dictates the movement and future activities of technology in the city in 

real time through sensors, meaning that decisions are limited to the extent of the pre-

coded software, and the fact that human decision-making processes are removed from 

mobilities (Sheller, 2014).  

Critical analysis 

Literature about mobilities and automobilities has successfully explored the 

development of automobiles and have analyzed the everyday affects and nuances of 

driving to a granular level. However, with the introduction of AVs, many of the current 

understandings about the geographies of the car and the socio-spatial implications of 

motor vehicles will need to be re-assessed. This is because the variables, assumptions and 

understandings that scholars have used to come to their conclusions may no longer be 

valid; for example, side-to-side seating may not be a norm in AVs, the existence of 

aggression and road rage will likely not exist if humans no longer drive, the driving 

activity of ‘map reading’ is redundant if the car is autonomous and navigates using 

software etc. In order for academia, and society, to arrive at effective understandings of 

what this technology will afford, we cannot rely on no-longer inappropriate presumptions 

gained from analysis of existing technologies of the past, and in instead will need to be 

re-conceptualized from the ground up. AVs may constitute a new paradigm of mobility; 

the basic assumptions about the nature of driving and the car will need to be de-
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constructed, and re-constructed in order to understand the realities of how AVs will 

influence society and space.  

3.2 Conceptual Framework 

Within this conceptual framework a number of theories are examined; these 

theories variously use the term actant, actor and entity. I using the term ‘entity’ as a 

synonym for all of these terms.  

 This conceptual framework explores two understandings of networked 

relationships; actor-network theory (hereinafter ANT) and assemblage theory. These two 

theories have a number of similarities and differences which are recognized by Muller 

(2015) and are detailed in Figure 3-1 below.  

Table 3-1- similarities and differences between actor-network theory and assemblage theory 

(Muller, 2015). 

Similarities and differences between ANT and assemblage theory 

Similarities:  

1. Both are interested in the provisional, socio-material ordering of entities beyond 
one universal principle 

2. Both conceive that relations between human and non-human entities can produce 
new entities as well as new ways of acting 

3. Both require a processual view of the nature of the socio-material 
4. Both have contributed to human geography in that they have “renewed attention 

to material things, such as bodies, documents, weapons, animals, infrastructure, 
earth” (Muller, 2015, p. 33) etc. 

5. Both allow researchers “to articulate a sensitivity to the material interventions of 
matter and the animal world in how agency and politics are constituted” (ibid., p. 
34) 

6. Both view space as topological (what matters with space is not metric distance, 
but the ‘proximity’ of entities in a network) 
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The etymology of the word ‘autonomous’ can help to inform an understanding of 

the socio-spatial context from which emerging technologies are situated, as well as the 

assumptions inherent in the technology’s name, and is therefore worthy of being 

deconstructed. The word autonomous can refer to the technical definition, “computer 

controlled systems that make important choices about their own actions with little or no 

human intervention” (Surden & Williams, 2016, p. 131). On a socio-political dimension, 

‘autonomy’ or ‘autonomous’ can mean self-governing, independence, or freedom from 

external control (Oxford Dictionary, 2016); having agency or the power to make one’s 

own decisions or being able to act independently.  

 Historically, the automobile has had a controversial relationship to the concept of 

freedom, independence and power. Henry Ford’s mass-production of the Ford 

automobile, combined with paying workers a high enough wage to be able to afford the 

product they manufactured facilitated the ‘democratization’ of the motor vehicle (Warf, 

Differences: 

ANT Assemblage 

Agency is exclusively a mediated 

achievement that is brought about by 

making associations 

Posits that the components of an 

assemblage may have qualities outside of 

associations that can impact and shape the 

assemblage 

Provides a concrete conceptual and 

methodological apparatus that could be 

utilised in empirical research 

Less concrete conceptual and 

methodological apparatus for research 
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2014), while the romantic vision of the American open road paired agency and freedom 

with driving in the public imagination (Featherstone, 2004). However, this freedom and 

liberation was often only available to white men in the early days of the automobile 

(ibid.). Although access to private automobiles in the west has expanded to groups 

beyond white males throughout the late 20th and early 21st centuries, there is still 

considerable inequality of access to this technology e.g. elderly, poor, less abled etc. (as 

detailed above). This poses the question of automobiles and freedom for whom? 

 Proponent AV stakeholders commonly connect and transfer the notions of 

freedom and agency, which are commonly associated with automobiles, to emerging AV 

technologies (e.g. freeing up of urban space such as parking lots, increased agency for the 

less abled, more autonomy for the elderly, freedom from road accidents etc.). However, 

can autonomy for a vehicle also mean autonomy for the people within the vehicle – can 

agency be transferred from AVs onto the people who will ride in them? It is necessary to 

deconstruct this ‘black boxed’ or socially accepted connection of technical autonomy and 

social autonomy, to critically evaluate whether the ‘liberating’ and ‘freeing’ 

understanding we have of automobiles today should and could be transferred to AVs, 

given the nature of AV emergence: the business plans of the companies facilitating their 

emergence, what conditions the AVs are able to operate under, legislation surrounding 

their use etc. In other words, it is important that we seek to deconstruct the ‘assemblage’ 

of the AV.  
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 Entities which are comprised of numerous other components can be considered to 

be an ‘assemblage’ (DeLanda, 2006); assemblages are groups of individual entities which 

when combined create a larger ‘entity’ which is greater than the sum of is whole 

(DeLanda, 2006). In this sense AVs are a perfect example of an assemblage; in order to 

function the car relies upon the combined components of: a metal body of the car 

(together with its traditional components of engine, wheels, gears etc.), LIDAR, radar, 

cameras, software, hardware etc. This ‘assemblage’ of technologies exists within a larger 

‘assemblage’ -also to be understood as actor-networks (to be explained later) - without 

which the AV could not ‘drive’. For example, in order for the technological assemblage 

of the AV to drive, it relies upon legal frameworks, road infrastructure, computer 

programmers, traffic regulations etc.  

Following this understanding of AVs as ‘assemblages’ within ‘assemblages’ or 

‘actor networks’ operating within ‘actor networks’, it calls into question the degree to 

which AVs can be considered to be autonomous, i.e. independent and acting alone.  

There has been a relational turn in social science and in geography specifically, 

which seeks to understand the relationships between humans and non-humans (for 

example technology). ANT is a widely used theory within this relational turn, and it seeks 

to help scholars understand how events, processes and entities come into reality by 

studying the continually transforming ‘heterogeneous associations’, networks, 

interconnections and interrelations of ‘entities’, whether they be humans, non-humans, 

material or discursive entities (Bender, 2010; Bosco, 2015). ANT provides the tools to 
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shed light on the nature of power and agency in the context of AVs, and allows us to 

consider the question of ‘AVs for whom’ (i.e. who stands to gain and who stands to lose 

in the context of the emergence of AVs in the contemporary moment). 

3.2.1 Actor-Network Theory (ANT)  

ANT is not to be conceived of as theory in the traditional ‘social theory’ sense, 

since it does not seek to create “explanatory theoretical constructs” (Farias, 2010, p. 3) 

for understanding a particular situation. Instead, it understands that elements of our 

world, such as institutions, knowledge, and society itself, are effects of relationships 

between the heterogeneous networks that they include and effects come into being 

because of the relationships between the entities within the network (Bosco, 2015). ANT 

allows for the mechanics of power and organization in society to be uncovered and 

explained by exploring the actor-networks of heterogeneous associations, as well as 

explaining how effects emerge, endure, interact and fail (Law 1992; Bosco, 2015). ANT 

seeks to answer “how do things happen?” (Bender, 2010, p. 309).  

ANT is critical of the homogenizing concept of wholes, such as ‘the social’ or 

‘the city’, and rejects them as a priori structural categories for approaching causation 

within social analysis because they cannot be empirically ‘demonstrated’ (Bender, 2010; 

Castree, 2002). In seeking to understand how things happen, rather than looking at socio-

structural explanations pertaining to society as a whole, ANT favours ground-up 

approaches of understanding chains of causality within the social world, focusing on the 

associations between individual human and non-human entities and thoroughly 
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describing the relational connections between entities (Farias, 2010; Bender, 2010). 

Intensive description of heterogeneous associations of actor-networks becomes 

explanation (Latour, 2005); Latour believes that “the explanation emerges once the 

description is saturated” (Latour 1991, p. 129). Rather than understanding the dynamics 

of the world through lenses of categories or hierarchies, ANT approaches prefer to focus 

on flows and circulations (Bosco, 2015).  

In ANT, agency, or the relational capacity to act, is a quality which can be 

assigned equally to human and non-human entities; agency is ‘treated symmetrically’ in 

descriptions of the world (Bosco, 2015). In other words, agency is just as significant 

regardless of the nature of the entity. Agency is decentred in the actor-network, meaning 

it is not centred in one entity more than another (Bosco, 2015). In addition, ANT avoids 

the dualisms or binaries common in many social theories (such as local-global, urban-

rural, structure-agency) because from a network perspective, each is an inherent 

component of the other in the actor-network (Couper, 2015). 

As geography has taken a relational turn, towards understanding relationships 

between society and space as co-constitutive and a product of interrelated processes, 

geographers have become interested in the “effects produced and generated by the 

fluidity and mutability of different spatial assemblages of actors” (Bosco, 2015, p. 142). 

By paying attention to the nature of the relationships or links between entities, as opposed 

to the entities as ‘nodes’ in themselves, geographers can utilize ANT to understand the 

spatialities of power which occur through the “effects produced by the fluidity of spatial 
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configurations of a variety of actors” (ibid., p. 143). Urban scholars have embarked upon 

the study of relational perspectives in order to explore the nuances of cities together with 

urban transformations (Farias, 2010). 

Because ANT is a relatively recent ontological development, which had its 

genesis in the 1980s, it is a comparatively new approach to seeking to answer urban 

questions.  The utility of incorporating ANT into urban studies derives from the way in 

which it provides a novel ontology of the city which actively grapples with the messy 

nature of cities; cities are multiple things at one time, with many different forms, 

fulfilling many functions both facilitating and suppressing many different events (Farias 

2010). ANT provides an alternative understanding of the city to that of a single bounded 

stable entity with a fixed form and a stable economic-political system (Farias, 2010). 

Ultimately, the value of ANT is the alternative ontology of the city that it provides 

wherein cities are understood to be created and dismantled in different ways at specific 

sites (Bender, 2010). It also points out that cities are not socially constructed, but rather, 

are the associations of networks of bodies, materialities, technologies, objects, natures 

and humans which bring them into being (Farias, 2010).  

The utility of ANT for urban studies therefore lies in the fact that the ‘theory’ 

recognizes that cities are in a constant state of transition and change, and therefore allows 

for the identification of ‘sites of intervention’ into the politics of the city (Bender, 2010).  

Although ANT is celebrated by many scholars for its ‘radically’ novel social 

ontology, it has also generated numerous critiques. Firstly, its undertaking of a 
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‘symmetrical’ analysis or flat ontology is distinctly apolitical - what Bender (2010) calls 

a “levelling of responsibility” (p.305) together with a removal of ethics and politics from 

the analysis of social dynamics. In seeking to rid itself of the understanding of ‘the social’ 

as a heterogeneous whole, and in assigning equal agency to humans and non-human 

entities, it overlooks the reality that although humans and non-humans may have effects, 

human beings have capacities to initiate and re-produce certain inequalities and dynamics 

that are impossible for non-human entities. It also overlooks the fact that certain 

individuals holding specific positions within society possess greater social power or 

‘capital’ than others (Bender, 2010). ANT’s dedication to description is often 

misunderstood as not providing explanation (Latour, 2005), however Latour (ibid.) 

argues that a good description should not require explanation.   

In order to rectify some of these shortcomings, scholars argue that ANT provides 

the most value when combined with additional theoretical tools (Castree, 2002). 

3.2.2 Assemblage Theory 

Assemblage is a novel ‘social ontology’ that seeks to re-conceptualize the way we 

know and understand the manner in which society operates (DeLanda, 2006). There are 

numerous interpretations of the term ‘assemblage’ in the context of theorizing society, 

although the majority manifest from the philosophies of Deleuze and Guattari and their 

conception of ‘agencement’ - a French word with no direct English translation - that 

draws attention to the fact that humans and non-humans interact in a way that is 
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constantly in a state of “transformation and destruction, reconstruction and decay” 

(Bender, 2010, p. 316).   

Assemblages may be considered as “wholes whose properties emerge from the 

interactions between parts” (DeLanda, 2006, p. 5) and that this whole is therefore more 

than the sum of its parts (a sum of parts would merely be a ‘collection’). DeLanda (2011) 

conceptualizes assemblages as wholes that are “irreducible and decomposable” (p. 185), 

and are defined by their tendencies and capacities, as well as their properties (DeLanda, 

2011). 

Scholars have added scalar dimensions to the notion of assemblage; Ong and 

Collier (2005), for example, conceptualise the ‘Global Assemblage’ whilst critical urban 

scholars have undertaken various debates and dialogues to operationalize an 

understanding of ‘urban assemblage’ (Swanton, 2011).  

The benefit that assemblage theory brings to geographers who seek to gain 

understandings of the social world, is its capacity to avoid micro-reductionism (reducing 

understandings of the social world to the product of individuals’ actions and agency) and 

macro-reductionism (focusing understandings of the social world on ‘society’ as a 

structure and reducing individuals and their actions to products of the greater society) 

(DeLanda, 2006, p. 5). Assemblage thought seeks to explore the ‘meso’ level between 

these two polarities by understanding society through its component parts; for example, 

“cities are assemblages of people, organization, as well as a variety of infrastructural 
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components, from buildings and streets to conduits for matter and energy flows” (ibid. p. 

5-6).  

  While assemblage’s approach to understanding the social world offers novel 

opportunities to investigate the multifaceted and chaotic nature of urban progressions, the 

nuances of the utility of assemblage theory to the field of critical urban studies was the 

subject of debate in the journal City in 2011. McFarlane (2011) argues that assemblage 

could contribute a useful empirical lens through which to study the production of urban 

life because it centres attention on the way inequalities are influenced by the socio-

materiality of cities, and in so doing fosters novel “critical imaginaries” (p. 205) in the 

field of critical urban studies. Scholars like Farias (2011) go so far as to assert that 

assemblage allows for a novel conception of ‘critical’ urban theory beyond traditional 

treatments grounded in political economy, stating that attempts to understand 

urbanization in the 21st century requires alternative.  

Although the use of assemblage will help me to identify which entities within the 

AV assemblage have power and how it moves within and between entities within the 

assemblage, assemblage thinking alone does not provide enough explanatory capacity 

with regard to why certain entities have power and where this power operates (Brenner, 

Madden & Watchsmuth, 2011; Murakami Wood, 2012; McFarlane, 2011). Brenner, 

Madden and Watchsmuth (2011) also argue that urban assemblage thinking neglects the 

role of the political economy as well as the nuanced ways in which urbanization is 

influenced by and is influencing capitalism. Assemblage theory operates at an abstract 
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level; it wraps around many aspects of society but does not delve deeply inside to explore 

the ‘black boxes’ of reified entities.  

It could be argued that ‘capitalism’, which could be considered a stable and 

longstanding assemblage, has a strong influence over the relations within the assemblage, 

or actor-network. Neither assemblage theory nor ANT have the tools to effectively work 

through the nature of this stable assemblage on its own. Instead, existing understandings 

of the assemblage of capitalism (such as political economy) should be employed in order 

to understand where power lies within the AV actor-network, and how these entities 

came to have this relational power. Therefore, assemblage theory must be paired with 

other critical theories such as political economy in order for the former to provide the 

explanatory capacity necessary to contend with the full complexity of social situations. 

Although assemblage theory is useful in that its language allows us to think 

through temporality and emergence and change of assemblages [i.e. the fact that a new 

form of capitalism could be contained within the existing form of capitalism that we are 

currently experiencing] and the fact that each assemblage contains within it the capacity 

or preconditions for a new assemblage to form from it, the theory does not provide the 

tools to critically assess the nature and nuances of the why and where of assemblages.  

3.2.3 Political Economy 

Political economy seeks to study the social relationships that (re)produce the 

production, distribution and consumption of resources within capitalist systems, with a 

specific focus on power relations and therefore inequalities (Mosco, 2009). The central 
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foci of political economy theories are the desire to comprehend the nuances of social 

change, together with the nature of historical transformation (ibid.). Particular attention 

has been paid to understanding the present moment of capitalism in relation to other 

forms of political economic organization; what political economists are asking today is 

whether contemporary social change in combination with the digital technology 

revolutions (with the ‘information society’ etc.)  is indicative of an entirely new form of 

capitalism, or whether it is just a different manifestation of the same form of ‘neoliberal 

capitalism’ which we have been in since the mid-1970s (ibid.). Political economy offers 

an explanatory capacity to the nature of current social dynamics (Murakami Wood, 2013; 

Swanton, 2011).  

Geographical political economy is oriented around the ways in which economic 

production influences places, space and the lives of individuals, as well as paying 

particular attention to justice, inequality and forms of power (Couper, 2015). Harvey 

identified that the risks of profit loss, political instability and social disorder which can 

accompany economic crises can be temporarily avoided through the investment of 

capital, which removes this capital from present circulation thereby moving it into future 

ventures, known as a ‘temporal fix’ (Harvey, 2006). In addition, Harvey coined the term 

‘spatial fix’ to highlight situations wherein the limitations to profit accumulation in 

developed areas posed by high labour wages, high building rent, high environmental 

standards etc. can be overcome by moving investment and manufacturing to lesser 

developed geographical areas, where wage expectations and environmental standards are 
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lower, thereby facilitating practices which increase profit. In this sense, the geographical 

study of the nuances of capitalism sheds light on the fact that in addition to social 

inequalities in capitalism, spatial inequalities are mutually constitutive with capitalism, 

and that capitalism constructs space rather than simply existing within specific 

geographic locations (Couper, 2015). 

Political economy was a dominant theoretical approach in human geography in 

the 1970s and 1980s; since then poststructuralism and other theoretical approaches have 

arisen, however political economy still has a strong ongoing influence. However, the last 

quantum leap of urban theory was the incorporation of political economy, meaning that 

urban studies still relies heavily on this framework to understand the processes occurring 

within the urban context (Farias, 2010). It is widely accepted that the contemporary era of 

capitalism is neoliberalism (Harvey, 2005), a concept that encompasses both an ideology 

and its manifestation into political policies and practices, and we call this period 

‘neoliberal capitalism’. The ideology of neoliberalism understands that unregulated, open 

and competitive markets are the vector for the most effective economic development, and 

that entrepreneurial freedoms should be promoted through private property rights, free 

markets and free trade (Brenner & Theodore, 2002; Harvey, 2005). In this model, the role 

of the state is to facilitate and maintain an institutional structure which enables these 

processes to take place, thereby playing the role of sustaining military, policing and legal 

frameworks which provide the means necessary for this to occur (Harvey, 2005). 
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The dominance of political economy in urban study’s efforts to understand urban 

processes present a number of risks. Farias (2010) claims that political economy’s over-

reliance on structural meta-narratives can divert attention away from the reality of an 

individuality of daily life and structural dynamics of each city. Critics of political 

economy also argue that although this theoretical approach has something to say about 

the conditions that are present when globalization and global movement of capital occur, 

these theories rarely provide a sufficiently complex explanation for how these broad 

conditions manifest on the ground (Busch and Juska, 1997).  

 In an effort to respond to political economy’s insufficient ability to attend to the 

above noted broad range of factors which affect what capitalist relations look like on the 

ground, Brenner and Theodore (2002) conceptualized actually existing neoliberalism. 

This is not a theory, but is a claim which seeks to explain how there is not a single 

monolithic version of neoliberalism, but rather many historically and contextually 

manifesting forms, and seeks to account for the contingent ways that neoliberalism 

manifests in each individual neoliberal market. To achieve this goal it takes into account 

the institutional, geographical and socio-political context within which it is situated. It 

also seeks to understand the role that cities play in the re-production of political-

economic space (Brenner and Theodore, 2002). They argue that the ‘ideology’ of 

neoliberalism differs from the way neoliberalism manifests or in reality is “unleashed” (p. 

351). In order to truly understand the reasons why the ideology differs from reality 

Brenner and Theodore (2002) suggest one must analyze the ‘contextual embeddedness’ 
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of each place. They identify that each context is influenced by the interactions of the 

nexus of inherited institutional frameworks, policy regimes, regulatory practices and 

political struggles. They also suggest that in order to understand actually existing 

neoliberalism, one must examine the way in which these inherited regulatory landscapes 

interact with neoliberal market orientated restructuring projects (at the national, regional 

and local scales). They suggest that these interactions are path dependent and highly 

contextually specific. In addition, they suggest that neoliberal restructuring projects shift 

the pre-existing uses of space, the dynamics of intuitions, and the networks of socio-

political power, and that the context in which these restructuring projects are introduced 

are always deeply influenced by previous regulations, institutionalized systems and 

political negotiations. Brenner and Theodore (2002) propose that their work offers 

“methodological foundations” (p. 349) for the task of examining the actually existing 

neoliberalism in specific case studies. Their framework (see Figure 3-2) provides tools 

for a longitudinal analysis of the contextual history of the interactions between regulatory 

contexts, territorial changes, socio-political relationships and power.  

Table 3-2 - the 4 components of methodological consideration in the theory of actually 

existing neoliberalism as proposed by Brenner and Theodore (2002). 

Components of actually existing neoliberalism methodological framework 

a. examine: prevailing regulatory landscapes & political settlements during 

Fordist-Keynesian period of capitalist development 

b. examine: patterns of: crisis formation, uneven development, and socio-political 
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contestation that emerged following crisis of Fordist-Keynesian developmental 

model 

c. examine: the interaction of market-oriented neoliberal initiatives with inherited 

regulatory frameworks; patterns of territorial development; socio-political 

alliances 

d. examine: the evolution of neoliberal policy agendas and restructuring strategies 

through their interaction with contextually specific political- economic conditions; 

regulatory arrangements; power geometries 

3.2.4 My Theoretical Framework 

I will operationalize the ANT tenet of ‘follow the thing’ (Latour, 2005) as a data 

collection methodology to identify what human and non-human entities are at play in the 

actor-network of AVs. I will also use the principle of ‘thick description’ (Geertz, 1973) to 

explain how these entities interact, together with the nature of the connections in the 

actor-network, in order to result in the emerging phenomenon of in my three AV case 

studies.  

I agree with Brenner and Theodore’s (2002) commitment to understanding the 

historical and contextual circumstances of their object of study, in their case, neoliberal 

restructuring projects in cities. Brenner and Theodore (2002) suggest that cities lie at the 

strategic forefront of neoliberalism, and are now the primary targets for neoliberally-

inspired policy experiments, innovations and projects. They have oriented their 

framework around the scale of the city to explore how neoliberalism uniquely manifests 
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in specific cities. Given that my case studies (see 4.2 below) are located in specific cities, 

Brenner and Theodore’s framework will be useful for investigating the inherited 

institutional frameworks, policy regimes, regulatory practices and political struggles of 

my specific city case studies in order to understand why AVs have emerged in these 

urban contexts and not in others, as well as what the implications of their emergence may 

be and what kind of urban space will be constructed in the assemblage of the AV.  

Although Brenner and Theodore (2002) acknowledge the “polycentric and 

multiscalar character of neoliberalism as a geopolitical and geoeconomic project” (p. 

351), and note that national regional and local contexts should be considered, they narrow 

their analysis to the scale of the city in order to understand the role that neoliberalism 

plays in urban restructuring projects.  

Deviating from Brenner and Theodore (2002), I am not going to pick my scale of 

study a priori, but rather will let scales of influence and action within the actor-network 

emerge organically by ‘following the actors’ (similar to my allegiance to not determining 

and assigning power and agency to entities a priori). Therefore, I will operationalize their 

framework summarized in Figure 3-2 but will extend my analysis (of the dynamics of 

inherited frameworks, policy regimes, regulatory practices, and political struggles) to 

smaller and larger scales than that of the city by following Herod’s (2011) scales of the 

body, urban, regional, national, and global (p. 15).  

I will therefore operationalize the explanatory and analytical strengths of the political 
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economy by using a modified version of actually existing neoliberalism framework 

(Figure 3-2) for data analysis, which will be sensitive to scale and not limit analysis to a 

bounded scalar entity a priori.  

Although I agree with Graham’s acknowledgement (as cited in Farias, 2010) that 

there are “some issues of contradiction” (p. 204) between the theoretical traditions of 

political economy and insights of ANT, I also agree that there is a need to bring several 

perspectives to bear, and not be overly concerned with “merely constructional or merely 

historical materialist and structuralism traditions” (p. 204). To answer questions 

pertaining to the nature of the assemblage which has formed in the context of AVs in 

society and why things might be unfolding the way they are, a modified version of 

actually existing neoliberalism, which does not have an a priori understanding of scale 

will be utilized. It will allow me to work through the elements of power; which forces are 

shaping the expansion and direction of AV growth, where power is both visible and 

invisible, as well as who stands to gain, and why. 

Castree (2002) notes that the lens of political economy theory narrowly focuses 

on the interaction between politics and the economy, and that there are additional 

“putatively noneconomic dimensions” (p. 112) of existence which also should be 

explored. Following Castree (2002), I expect that the results of my analysis will demand 

a more nuanced interpretation than the sole lens of the economy, and I therefore may 

choose to also employ additional theories that take into account the wider human 
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experience beyond class relations, (for example intersectionality theories within feminist 

studies such as post-colonial and race studies etc.) 
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Chapter 4 

Research Design 

4.1 Design Approach 

The data collection and analysis stages of the study will overlap in an iterative 

fashion whereby data collection will commence first, followed by the initial phase of 

analysis. The findings revealed by the analysis will inform further phases of data 

collection. The iterations will continue until the actor-network description is saturated 

with thick and rich descriptions (Latour, 1991). Whilst the extent of the description could 

be infinite, boundaries on the criteria of inclusion and exclusion, and therefore the 

breadth and depth of the actor-network description, will be determined as the study 

unfolds.  

In order to operationalize the descriptive strengths of ANT/assemblage and the 

explanatory and analytical strengths of political economy, I will divide my study into two 

phases. 

Following Lowe et al. (1997) I will utilize ANT as a methodological approach 

towards data collection, as opposed to a theoretical approach, through which I seek to “let 

the actors have the room to express themselves” (Latour, 2005, p. 142) in order to explore 

the nuances of the social impacts of the way in which human and non-human entities 

interact.  
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The first phase will consist of identification of entities and understanding the way 

in which they are connected to and influence one another in the network. The second 

phase will be oriented around explaining why the actor-network is the way it is, how 

power operates within the network, as well as investigating the implications of the 

network through the lens of the political economy. In addition, spaces of dissenting 

agency will be explored wherein power can be leveraged by dissenting parties to shape 

the roll out of the technology in a way which can benefit a rollout of AV in society which 

benefits all citizens. 

This research will be undertaken using qualitative case studies, which is a method 

for deciding what content is to be studied (Denzin & Lincoln, 2005).  Case study research 

focuses on the experiential knowledge that can be derived from the attention paid to the 

social, political economic and aesthetic contexts of a case (Denzin & Lincoln 2005). Yin 

(1993, 1994) suggests case studies are an appropriate method when it is not possible to 

distinguish between the phenomenon under study and its context, when the investigator 

has little control over events under study, and focus is primarily on contemporary rather 

than historical events. Whilst Yin (1994) advocates the use of research based on 

exploratory, explanatory or descriptive cases, Stake (1995) proposes intrinsic, 

instrumental or collective case studies. I will be using Stake’s (1995) concept of 

collective case study; a collection of related cases which are examined in great detail in 

order to better understand a larger issue than that of the case studies in question. Using a 

collective case study approach, learning about each AV case will lead to a broader 
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understanding of the emergence and implications of AVs in the contemporary moment. 

Although there is controversy within the case study literature regarding the degree 

to which particularities of specific case studies can be extrapolated to ‘generalizable’ 

knowledge, it is widely agreed that case study malpractice occurs when researchers are so 

preoccupied with generalizing and theorizing that they do not pay adequate attention to 

the unique nature of each case’s historical, economic, political, legal and aesthetic 

characteristics (Stake 1999). 

Three collective case studies have been chosen (see section 4.2 for a breakdown 

of the case studies). This study is designed to unfold over three years. A breakdown of 

the specific timeframe of the study is provided in section 4.3.  

4.2 Study Sites 

 This research will be undertaken using three collective case studies, each orientated 

around AV emergence in a specific city, although it is acknowledged that the scale of 

influence and action extends to beyond and within, or macro and micro scales, then that 

of the city.  

Study site 1 - UK Autodrive’s test site in Milton Keynes UK 

The first case study site is the UK Autodrive AV project in Milton Keynes, in the 

United Kingdom. Prof. John Miles, a research chair in transitional energy at Cambridge 

University, suggested to me during my discussion with him in June, 2016 that UK 
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Autodrive is an excellent research test site because the UK government has invested 

considerable resources into the project. The UK Autodrive project is one of three 

government backed AV projects in the UK (through the UK government’s ‘innovation 

agency’ called Innovate UK) all of which are trialing automated vehicle technology with 

the goal of introducing self-driving vehicles onto the streets of the UK. The goal is to 

facilitate the emergence of the UK as a global leader for the research, development and 

integration of connected and automated vehicles into mainstream society (UK Autodrive, 

2016b). UK Autodrive is a three-year project - comprised of 16 technology, automotive, 

academic and government units, with a four pronged agenda. Firstly, to gain insights into 

public attitudes towards self-driving technologies through national workshops and global 

internet surveys (UK Autodrive, 2016b). Secondly, to build upon knowledge gained from 

the successful trial of the autonomous software of three LUTZ Pathfinder pods on the 

pedestrian streets of Milton Keynes. A larger forty pod trial of connected and 

autonomous electric powered ‘self-driving’ pods will be tested on pedestrian areas in in 

Milton Keynes and Coventry in 2017 (Catapult Transport Systems, 2016). In addition, 

the business feasibility of self-driving pods will be evaluated, as well as their impact on 

congestion. Thirdly, the project will explore the safety, traffic flow and environmental 

benefits that are brought about by connected M1 classified road based cars ‘talking’ to 

each other (vehicle to vehicle communication) and infrastructure (vehicle to 

infrastructure communication), in partnership with Ford, Jaguar Land Rover and Tata 

Motors European Technical Centre (UK Autodrive, 2016b). Fourthly, M1 road-based 
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passenger cars will be fitted with autonomous software and evaluated on test tracks, with 

the intention of graduating to public roads in Milton Keynes and Coventry.  

 This case study is of particular interest because it is funded by the UK 

Government’s ‘Introducing Driverless to UK Roads’ competition; UK Autodrive is 

jointly funded by the UK Government and industry, with a sum of £19.4 million (UK 

Autodrive, 2016a). Although many national governments are interested in making their 

countries the hub of AV R & D and testing, the UK has actually created a new joint 

policy unit called the Centre for Connected and Autonomous Vehicles (C-CAV) between 

the Department for Business, Innovation and Skills and the Department for Transport. 

The goal of this new entity is to provide a point of contact for industry and academia in 

the realm of ‘connected’ and ‘autonomous’ vehicles, as well as to promote the UK as a 

testing and development hub internationally (Centre for Science and Policy, 2016).  

Study site 2 - Uber’s AV testing in Pittsburgh, Pennsylvania USA 

 The second case study is Uber’s testing of AVs in Pittsburgh, Pennsylvania. In 

September 2016 the rideshare company began a test program wherein 100 modified 

Volvo XC9s vehicles were introduced to the roads of Pittsburgh through Uber’s rideshare 

app service (while humans remained behind the wheel). Running parallel to this 

development, Uber has acquired Otto, a start-up company orientated around developing 

self-driving transport truck technology. In addition, Uber intends to open a facility 

dedicated to this goal in Palo Alto, California and has already created an advanced 

technology centre in Pittsburgh in collaboration with Carnegie Mellon University, where 
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it is working with ex-Google Engineers (a company which has been developing the idea 

of self-driving cars for a decade) (Vlasic & Isaac, 2016).  

 This case study is of particular interest for three reasons: firstly because it is one 

of the first manifestations of a young ‘sharing economy’ company taking the next step 

towards automation replacing human labour; secondly because in June 2016  Pittsburgh 

was a finalist, but eventually lost to Columbus, in the U.S. Department of 

Transportation’s $50 million Smart City Challenge competition oriented around 

developing future positioned transportation plans (Gough & Schooley, 2016); and thirdly, 

because of the close alliances between Pittsburgh’s municipal government and the Uber 

corporation. Bill Peduto, the Mayor of Pittsburgh, has a very innovation oriented vision 

for the city, and when speaking about the city’s relationship with Uber, he has 

commented that “it’s not our role to throw up regulations or limit companies like Uber” 

and that “you can either put up red tape or roll out the red carpet” (Kang, 2016, para. 4).   

Pittsburgh underwent a steel boom which was followed by an industry collapse. 

However, it has developed a burgeoning tech sector which is ‘reinvigorating’ the city 

(Helmore, 2016).  

Study site 3 - Third case study 

 Because the nature of this field is changing so quickly, the third case study will be 

chosen closer to the time of data collection in order to get the most useful, practical and 

time/money sensitive data collection. The intention is to involve one of the original 

automobile companies making mobility related partnerships with cities or contemporary 
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software companies to bring their product in line with current mobility trends. An 

example is Audi who is signed a memorandum of understanding with Somerville, 

Massachusetts, in order to establish a relationship wherein Somerville will serve as a 

testbed for new Audi technologies. Exploring these avenues would make interesting case 

studies because the original equipment manufacturers are old style capitalist enterprises 

which are seeking to remain current in this “self-driving-car arms race” (Vlasic & Isaac, 

2016).  

4.3 Study Timetable 

Study component Month [36 month timeframe] 

Data collection: document analysis Month 2-3 

Iterative data collection and analysis: interviews and 

participant observation with member checking  

Month 4-14 

Data analysis Month 16-22 

Write thesis Month 23-34 

Defend Month 36 

4.4 Data Collection Methods 

A multiple methods strategy has been chosen in order to increase reliability, 

breadth and depth of study analysis; cross referencing data can allow for a richer and 

nuanced analysis.  
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 Data collection will occur through the central tenet of ANT of ‘following the 

thing’ (Latour, 2005). George Marcus (1995) describes ‘following the thing’ as tracking 

the movement of material objects through different contexts (such as commodities, 

money or intellectual property (p. 106-107).  

 ‘Following the thing’ will be undertaken through mixed methods whereby a 

variety of reactive and non-reactive information gathering methods will be utilized. A 

multiple-method data collection strategy of semi-structured interviews, focus groups, 

participant observation and document collection has been chosen in order to increase 

reliability, breadth and depth of study analysis; cross referencing and fact-checking data 

from different sources. In addition, member checking will allow for a richer and more 

nuanced analysis. Following Geertz (1973) and Latour (2005) I will ensure that sufficient 

data is collected to enable me to provide ‘thick description’ of the actor-network.  

Types of data collection 

Type 1) Document analysis to identify entities 

In order to identify entities, analysis of various documents such as government 

white papers, literature, marketing materials, legal documents, policies, 

regulations, news articles and technical reports produced by technology firms 

will be undertaken (both human and non-human), and also to obtain a 

contextual understanding of the breadth of the network. These will be 

identified and obtained through the Queen’s University Library database, the 

websites of industry and governments, as well as during semi-structured 
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interviews (each participant will be asked if they could recommend any 

industry or government reports in their industry that may be pertinent to this 

research project). In addition, I will review and evaluate published surveys 

and studies regarding AV ‘public acceptability surveys’ to chronical and 

critically evaluate the claims made by governments and industry in relation to 

the veracity of these claims. I will further seek to survey the public (through 

focus groups, if possible) to ascertain whether their views are reflected in the 

aforementioned survey results.  

Type 2) Interviews  

Once identified, human entities will be interviewed to determine agency, 

power and scale of influence. A snowball recruitment strategy will be utilized 

to identify further entities in the network. An initial analysis of interview data 

will be performed, and thick description of agency, power and scale of 

operation and influence will commence. 

i. Member check actor-network descriptions with key informants 

ii. Modify interview protocols as required 

Type 3) attend industry events and conferences 

In order to seek understanding of the main thrust of industry and government 

in the context of AVs e.g. what do they care about, what are they worried 

about; what trajectory do they foresee, I will attend relevant industry and 
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conference events and collect field notes, brochures, and seek to recruit 

interview participants.  

Type 4) focus groups with public 

In order to evaluate the veracity of the claims regarding the benefits of AVs 

to certain segments of society, I will survey the public (through focus groups 

if possible). This will be undertaken with a view to understand the views of 

groups of people who proponent stakeholders say that AVs will specifically 

benefit (i.e. elderly, the infirm etc.) as well as groups who have been 

identified as potential losers from the introduction of AV technologies (i.e. 

taxi drivers, truck drivers etc.). 

Type 5) identify and record the ‘traces’ of human and non-human entities within 

the actor-network 

Throughout all data collection and analysis phases of the study I will be 

noting and following the ‘traces’ of entities within the actor-network in order 

to understand the relationships and agency of non-human entities such as law, 

policy, AV data etc.   

Preliminary list of entity categories: 

- Governmental departments (municipal, regional, federal) 

- AV Software developers 

- AV hardware manufacturers 

- Data produced and used by AV 
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- The media 

- AV and transport regulations  

- Citizens 

- Private enterprise (Uber, automobile manufacturers etc.) 

- History  

- Visions of the future city 

- AV insurance 

- Neoliberalism  

- Think tanks 

- Community groups 

- University professors 

Additional explanations of data collection methods 

‘Following the entities’ through traces 

Latour notes that “if actors don’t act, they will leave no trace whatsoever…so you 

will have nothing to say” (Latour, 2005, p. 150). Following Latour, the traces of entities 

will be sought and followed, in order to identify the agency and power of each entity in 

the actor-network. The power and influence of entities will be assessed by seeking 

evidence of the ‘traces’ they leave. It should be noted that non-human entities are more 

difficult to track and their ‘traces’ will be identified and utilized to ascertain their place(s) 

in the network.  For example, traces left by AV insurance (non-human) may be found in 

successful insurance claims, adoption of driving norms set by insurance companies etc. 
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Human entities can speak for themselves and I intend to speak to a number of human 

entities through interviews, focus groups and attending presentations. Noting the traces 

left by all human and non-human entities deemed to be part of the AV actor-network will 

help ascertain the power and agency of each.  

Qualitative interviews 

Approximately 20-30 in depth, 1 hour, semi-structured dyadic interviews will be 

conducted with individuals in the AV network, in order to understand their position in the 

network, as well as to understand the ‘traces’ of other entities in the network (both human 

and non-human). Questions that will uncover the traces of non-human entities will be 

posed to interviewees. Qualitative interviews have been chosen to explore the personal 

accounts and biographical information of respondents (Warren & Karner, 2015). Semi-

structured interviews have been chosen because the technique allows for the 

conversational freedom to explore topics beyond those restricted to the interview 

schedule, and facilitates follow up questions and probes where the researcher feels more 

clarity or detail is required (Berg, 2007). I have chosen dyadic interviews because I 

would like respondents’ answers to be uninhibited by the influence of other respondents 

in their professional field (Warren & Karner, 2015). I would like respondents to be 

comfortable disclosing information in private, with the full assurance of anonymity, 

which cannot be guaranteed when other participants are present. In person interviews will 

be undertaken where physically possible, but telephone and Skype will be relied upon 

when distance poses a barrier. Telephone and Skype interviews are less desirable than in 
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person interviews, since a rapport between interviewer and participant cannot be built to 

the same extent. As a result, extensive efforts to build rapport with participants via 

technologically mediated interview methods will be made. Each interview will be 

recorded with a digital sound-recorder, with the participants’ permission, to be later 

transcribed.   

Due to the varied organizational affiliations of my interviewees (governmental 

departments, corporations, academics), and the fact that I am interviewing a ‘cross 

section’ of subjects about the same topic, I must be mindful of the language, jargon and 

phrasing I use – both in terms of effective communication and understanding, and in 

using phrases with emotion/value attached (Berg, 2007). For instance, there is not a 

single word or phrase used to describe ‘autonomous vehicles’ (e.g. AV, driverless car, 

self-driving car) and different stakeholders in different contexts (e.g. government, 

corporate) use different words to describe different technologies. In order to make sure 

the participant and I are talking about the same ideas, I must ask the interviewees to 

define these words from their perspective at the start of each encounter. In the document 

collection phase I will identify which terms are utilized by each organization and in the 

interview phase will do research before talking to different participants in order to 

understand what ‘lingo’ and technical language they will use in an attempt to speak their 

language.  

There may also be additional institutional and organizational jargon, or 

specialized words and terms, which I must familiarize myself with in order to make sure I 
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am communicating with each participant in the most effective way. I must be mindful of 

the varying levels of language and phrasing necessary in order to acquire richest data 

possible. 

Sampling methodology and recruitment 

Participants will be selected using purposive sampling due to their association 

with corporations and organizations involved with the three case studies identified from 

document analysis (government reports, marketing materials, policies, legal documents 

etc.). Purposive sampling has been chosen because I am seeking to find answers to 

specific questions, and only specific individuals can provide informed responses that will 

be valuable data for my research.  

After identifying specific participants through purposive sampling, a 

‘snowballing’ technique will be employed, whereby existing participants suggest 

additional interviewees. This technique is valuable because it utilizes personal 

connections in academic/corporate networks to identify participants with whom I would 

not normally have access. This referral method allows me to not have a sample size bias 

of a single category, and enables a broad range of respondents from different networks 

without any single respondent influencing my respondent sample. I will also ask for 

participants to identify additional ‘non-human’ participants; I will know that all entities in 

the network have been identified when the suggestions participants make are no different 

from those already identified. A limitation of snowball sampling is that it relies on the 

subjective opinions and knowledge of existing participants to use their judgement to 
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determine who is worthy of interviewing, therefore potentially introducing bias into the 

sample. Therefore, I must be conscious of the bias that certain participants may have 

when suggesting, or not suggesting, certain future participants, and not rely solely on the 

recommendations of participants (hence why purposive sampling methodology is also 

employed).  

Initial interview recruitment will be conducted by e-mail contact with participants 

whom the applicant has previously met at Smart City Expos and trade fairs etc. Where 

such personal relationships do not exist, contact will be made initially through a formal 

letter, followed up by e-mail and, if necessary, by telephone. The letter will describe the 

purpose of the research, its benefits and intended use of collected data.  

Ethical issues: privacy protection, anonymity, indirect identification 

Both the letter of information and consent form will clearly state the purpose of 

my research (to understand the emergence of AVs, and assess the social implications) and 

therefore I will be wholly transparent about the nature of my research intentions with all 

participants. The consent form will also outline the right of each participant to withdraw 

from the study at any time, as well as how they can achieve this (through email or formal 

letter to myself). If a participant choses to withdraw from the study, their interview 

transcripts, contact information and any other information pertaining to their identity will 

be deleted from all data storage portals.  

Some participants will be acting as a representative on behalf of for-profit 

organizations. Therefore, their personal reputation in their professional field, their 
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reputation within the company, as well as well as their company’s reputation in the wider 

market place may be compromised by an academic research publication which is critical 

of their ideology or practices. However, it will not be practical to keep the participants 

involved - nor the organizations they work for - anonymous. I will make this very clear to 

the participants before they are involved in the research project, and remind them 

throughout. This will be communicated to each participant in both the letter of 

information and consent form.   

Data transcription 

After recording my interview with a digital recorder, I will transcribe the audio-

files myself in order to become well acquainted with my data, as well as to identify 

themes or ideas which I did not recognize as important during the interview itself. I will 

use digital software to aid me in this process. Although time-intensive, a benefit of 

transcribing my data own data is that I am aware of the context and will not likely 

mistake words for similar sounding words, which would result in lower quality data 

(Warren & Karner, 2015). I will ensure my transcript is highly accurate and rich in detail 

by transcribing a verbatim account of what was said, identifying pauses and misuse of 

words, and not ‘tidying up’ the transcript in order to make the interviewer or participant 

appear more articulate (ibid.). 

4.5 Data Interpretation and Analysis 

Data interpretation 
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I will use a basic content analysis approach to analyze my data (Weber, 1990). 

The decision to use a blended technique of latent and manifest content analysis 

approaches has been chosen since it allows for an exploration into both the surface 

content and an interpretation of the meaning lying deeper in the data (Berg, 2007). This 

will allow for a holistic examination of the data and yield the richest analysis.  

The analysis phase of research will follow the following process:  

I will read through my data in a process of open and axial thematic coding (and 

memo-ing) in order to iteratively and inductively establish codes and definitions of each 

code, and also arrange data into the code categories they exhibit. Throughout this process 

the categories, definitions and selection criteria will be worked and re-worked until no 

new themes emerge from the data (Weber, 1990). After re-examining all data and 

determining that no new coding categories have emerged from the data, I can begin to 

interpret and analyze patterns in the data with the help of theories in my conceptual 

framework (Berg, 2007).  

Data analysis 

Themes that emerge from data interpretation will dictate what theories are 

operationalized to analyze the data. Here political economy and additional theories will 

be operationalized in order to determine what can be understood from the nature of the 

geographically varying AV actor-networks. 

I plan to use triangulation methods to increase the validity of my data analysis. 

Triangulation is achieved through independent coding of transcripts by three separate 
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analysts and iteratively seeing which thematic codes emerge from the data. Once each 

person has independently analyzed the data, the members will convene and discuss the 

codes, and work through any discrepancies, until a consensus has been about which codes 

to move forward with has been reached. This boosts the validity and reliability of the data 

because it helps to identify individual researchers’ biases early in the research process, 

and therefore enables the study team to work to mitigate the effects of individual bias and 

prevent it from clouding data analysis.  

The primary unit of analysis will be ‘themes’, because a thematic unit is not 

dependent on the length of text and instead places more emphasis the content of the data. 

In some instances analysis at the unit of ‘words’ may be necessary because participants’ 

use of specific words are highly important, for example the use of ‘safety’ as opposed to 

‘privacy’. Although it will not be statistically significant, the amount of times certain 

words (such as ‘safety’ or ‘risk’) appear in documents from specific organizations (i.e. 

governmental organizations vs. technology companies) can be very indicative of an 

underlying narrative or important theme in the data. Therefore, it is necessary to pay 

attention to the quantity of occurrences of certain word choices (latent analysis) - without 

claiming statistical significance or drawing quantitative conclusions – as this can shed 

light on some underlying themes in the data (manifest analysis).  

NVivo qualitative analysis computer software will be utilized for the purposes of 

data organization, search and retrieval of data, and valuable time saving purposes. This 

software enables researchers to code, un-code, re-code and double code passages of data 
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with very little time commitment, which is very valuable to researchers with temporal 

and financial constraints. The software’s function of presenting a compilation of every 

data piece for each code proves to be very useful in the process of both open coding and 

axial coding, as well as ensuring that the ‘coding definitions’ remain constant throughout 

the study. 

4.6 Research Challenges 

In my experience, it is difficult to encourage participants from industry to 

participate in academic research. They often say they are too busy because they are about 

to roll out a product or refuse to participate because they are in the R&D phase or will not 

speak on record about proprietary information. This is why it is best to work with warm 

calls not cold calls by meeting people at trade fairs, conferences or industry networking 

events. This way rapport can be built and the ‘snowballing’ recruitment technique can be 

employed. 

Cook notes (in Crang & Cook, 2007)  that while he was doing fieldwork while 

tracing a commodity chain, he “could more or less make sense of the part he was working 

on at any one time, but when he travelled to the next locale, to do the next piece of 

research, his understanding unraveled and a new one had to be pieced together, before 

moving on again” (p. 42) and that he “kept coming across all kinds of ‘impression 

management’ strategies, language games, (double) bluffing, double standards and 

(deliberate) ignorance” (p. 42). I expect to face the same issues, as I am exploring an 

emerging technology. I also do not expect people to tell me the ‘truth’ all the time, but 
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more likely what will serve their own personal interest (I will attempt to determine if this 

is happening in the process of documenting their ‘standpoint’ or motives/desires/goals) as 

they are industry (interested in the success of their product and profit), government 

(getting re-elected and forwarding their own agenda). I have strategically chosen a mixed 

methods strategy, and member checking process, which will allow me to triangulate 

information and fact check – this will facilitate the identification of any misleading 

information participants provide in an attempt their own agenda.  

4.7 Research Contributions 

This research will produce empirical data that will help inform social policy 

regarding the integration of AVs into our society. Given that AV technology is already 

being tested in live cities, it is imperative that we endeavour to predict the risks and 

proactively mitigate problems as they unfold. As this topic is has already attracted 

significant media attention, I believe I could contribute to insights as they emerge through 

the mediums of radio, print and television.  

This research will contribute valuable data to the fields of urban geography and 

urban technologies. Little literature exists about AV technology’s potential social and 

spatial implications, and therefore this research will seek to provide novel understandings 

of the way that emerging AV technologies contribute to the (re)production of urban space 

and socio-spatial inequalities. By describing and evaluating the actor-network(s) of AV 

implementation, I will illuminate the often hidden and overlooked nuances of space, 
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place, scale and power in urban assemblages. Therefore, my research seeks to inspire and 

spur future exploratory work in this field.  
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