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Abstract: The advent of Connected and Autonomous Vehicles (CAVs) is poised to transform global
transportation systems, offering unparalleled opportunities to enhance safety, sustainability, and
efficiency. Given that CAVs are most likely also to be electric vehicles (EVs), and in the UK,
CAVs/EVs are a central element of government efforts to modernise mobility while achieving net-
zero emissions by 2050, it would seem the UK is ready to embrace the transition to this new and
disruptive form of transportation. However, while technological innovation has surged, critical
questions remain about the readiness of physical, digital, and policy infrastructures to support the
widespread adoption of CAVs. In this paper we examine the UK’s preparedness for CAV
deployment, focusing on the pivotal role of Local Authorities (LAs) in bridging infrastructure gaps.
Drawing on qualitative data from interviews with LAs and experts from a broader project and
report, findings presented in this paper reveal significant disparities in preparedness, driven by
funding constraints, inconsistent national policies, and public ambivalence. By situating these
findings within the broader global context of CAV research, this paper underscores the urgency of
coordinated strategies to align CAV integration with sustainable mobility goals.

Keywords: Connected and autonomous vehicles; Infrastructure; Legal consciousness; Local
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1. Introduction

Connected and autonomous vehicles (CAVs) are anticipated to be the greatest disruption to
travel seen in at least a generation [1]. The term CAYV is used to denote (self-driving) vehicles which
are able to drive unaided, and which have the capacity to perceive their environment and navigate
amongst other vehicles and human drivers. CAVs are not only expected to have positive effects on
the environment and on road traffic accident reductions, they are also predicted to provide economic
advantages in the countries which adopt the technology. For example, by 2030 the effects on the UK
economy are estimated to include 20,000 new jobs in the automotive sector, with a 55% increase in
new high skilled jobs and 420,000 new jobs generally, £62 billion in economic growth, and between
2019-2030 3,900 lives saved from deaths involving motor vehicles and a further 47,000 serious
accidents being prevented over the same time period [2]. The Society of Motor Manufacturers and
Traders [3] also predict that by 2030 1 in every 5 miles travelled by consumers (not to mention
businesses which are predicted to account for a higher take-up rate of CAVs) could be automated [4].
This is not restricted to private transport, public sector transport and quasi-public (taxi services) and
quasi-private transport (autonomous ride-share schemes) could rival entire transport sectors,
sparking innovation, burgeoning markets and disrupted industries [5].

In this paper we focus on the preparedness of local authorities across the UK to explore the
effects of these bodies on transitions to new forms of transportation, to understand their decision-
making in this regard and what rationale exists for those decisions, and we feel that the UK may be
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an interesting case study for an international readership and may identify features that might
influence or resonate with other jurisdictions. The UK is a globally significant location for research
into CAVs due to its unique combination of diverse road infrastructure, supportive regulations, and
advanced research capabilities. Its varied road types, from urban centres with dense traffic to rural
areas with challenging conditions, provide an ideal environment for testing CAVs across real-world
scenarios. The UK government has fostered innovation with a forward-thinking regulatory
framework, including the Automated and Electric Vehicles Act 2018 [6] and the Automated Vehicles
Act 2024 [7], and early approval of public road trials. Complementing this is the country’s robust
research ecosystem [8], supported by leading universities, institutions including Zenzic and the
Centre for Connected and Autonomous Vehicles, and cutting-edge facilities such as the Millbrook
Proving Ground and the UK Smart Mobility Living Lab, which enable controlled and live testing of
CAV technologies.

In addition, the UK’s urban congestion [9] and sustainability goals [10] make it a prime location
to explore how CAVs/Electric vehicles (EVs) are a key contributor to reduce emissions and improve
urban mobility [11]. Opportunities for integration with the UK’s well-established public transport
networks offer insights into mixed-traffic environments, while the nation’s unique driving culture
and laws provide valuable data for developing adaptable systems [12]. Strong international
collaborations [13] and ties with the global automotive and tech industries [14] further amplify the
UK’s impact, making it a model for advancing CAV technology on a global scale. These factors
collectively position the UK as a leader in shaping the future of autonomous mobility [15].

The conclusion to be drawn from these factors is that countries such as the UK are moving
rapidly towards an ever-greater adoption of CAVs [16], yet it appears they may be unprepared for
the full implementation of such a transition. Therefore, we see there being a number of issues that
require consideration. First is the nature of the move to CAV use and whether the existing and
proposed infrastructure is ready for this development. This not only includes physical requirements
on the roads and within vehicles but also the views of the public as to their willingness to accept the
use of autonomous public and private transport. Secondly, whether the legislation and governmental
policies have considered the requirements for the evolution of autonomous vehicles and accepted the
mindset shift necessary for their successful implementation. We argue that the current situation has
not established this mindset change [17], largely because of the problems with the charging
infrastructure and lack of confidence in EVs being a viable replacement for internal combustion
engine (ICE) vehicles [18]. Thus, the local authorities and their plans for the transition to EV use across
the UK is crucial to the future success of autonomous vehicle use.

Local authorities (LAs) across the UK play a vital role in regulating public and private transport
to ensure accessibility [19], efficiency [20], and sustainability [21]. They are responsible for developing
and implementing local transport plans, managing road networks, maintaining infrastructure, and
ensuring safety [22]. Authorities regulate public transport services such as buses, taxis, and private
hire vehicles, setting licensing standards and routes while fostering partnerships with operators to
meet local needs. For private transport, they oversee parking regulations, traffic enforcement, and
initiatives like congestion charging or clean air zones. They use systems such as traffic management
technology, real-time passenger information systems, and Geographic Information Systems to
monitor and optimise transport networks. These efforts are crucial for reducing congestion,
promoting sustainable travel, and improving air quality in their jurisdictions.

In this paper we use empirical data collected through a project funded by the Property Research
Trust [23] where we explored issues around the UK’s preparedness for the transition to CAVs. These
data are drawn from real-life accounts of decision-makers and policy personnel to provide first-hand
accounts of the current state of readiness for the transition to CAV use and to identify good practices
from the UK which may be of relevance and interest to policy-makers and operational staff in other
jurisdictions. Other studies have raised issues regarding the introduction of CAV use in the UK,
whether this is on privacy [24], the efficacy of its legislative landscape [25], the potential problems of
the insurance regime [26] and the benefits for persons with disabilities — both domestically [27] and
on an international basis [28]. However, in this paper we focus on the work undertaken by local
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authorities in the UK to establish a functional mechanism for the introduction of CAVs and the
infrastructure needed to facilitate this evolution in public and private transport.

The paper is structured first introducing the nature of CAVs and their synonymy with EVs. This
is important given the diverse topography in the UK, its commercial and residential properties in
urban, suburban and rural areas identify differing needs for the charging and recharging of these
vehicles, and areas developed which increasingly focus on homes of multiple occupation. This raises
issues for the efficacy of charging at home of EVs and given that CAVs will typically also be EVs,
without a means of effectively charging these vehicles promptly and away from their homes and
places of business will be a significant barrier to convincing people to transition to this vehicle type.
We continue by explaining the methods used in collecting the data used in the project where these
data derived. We present the findings from this empirical research which focuses on the decision-
makers from various LAs across the UK to determine the problems they have faced in preparing for
the influx of CAVs and EVs, and the efficacious tactics employed to successfully establish a basis for
their use. We discuss these findings and place this work and its implications in the broader literature
before presenting our conclusions.

2. CAVs and EVs: Does the Former Necessitate the Latter?

The relationship between EVs and CAVs is not entirely co-dependent. This must be confirmed
from the outset for us not to misrepresent the discussion that will follow in this paper. Conceivably,
almost any vehicle could become a CAV, and indeed the nature of what is a CAV compared with
what are simply advanced driver assistance systems is a matter beyond the scope of this paper [29].
However, it is clear from the available evidence that CAVs tend to be based on either a pure EV or a
hybrid drivetrain [30]. Indeed, as far as in 2017 it was reported how nearly 80% of light-duty CAVs
were based on electric and hybrid platforms [31] and advancements in this space tend to adopt EVs
for their CAVs [32]. It is therefore relevant in any discussion of the move towards CAV use that the
conversation involves the issue of charging of EVs in the broader context of an examination of the
infrastructure to be effective. This brings us to the first issue in setting the scene for the data to be
presented later, the residential and commercial property structures in the UK which place into
context the issues facing local authorities when establishing strategic and operational transition
policies.

3. Housing, Transport Planning Powers and the Responsibilities of Local Authorities

The UK’s topography and settlement patterns are diverse, encompassing bustling urban centres,
expansive suburban zones, and sparsely populated rural areas. As the nation transitions towards EVs
and, ultimately, CAVs, developing an effective and inclusive charging infrastructure is paramount.
The local authorities in the UK must embrace the challenges and opportunities in deploying EV
charging facilities, tailored to the UK’s varied landscapes and housing types, with a focus on urban,
suburban, and rural needs, as well as the complexities of charging in Houses of Multiple Occupation
[33].

LAs in England are bestowed with a diverse range of powers and tasked with responsibilities to
ensure effective transport planning and management. They are therefore an essential feature in the
successful adoption and implementation of CAVs onto public streets across the UK. These
responsibilities encompass several critical domains including their responsibility, every five years, to
prepare and submit comprehensive Local Transport Plans to the Department for Transport [34].
These plans outline the long-term transport strategies, priorities, and planned investments aimed at
enhancing local transport services. They oversee the management and maintenance of the local road
networks, including the maintaining and repairing of roads, traffic signals, signage, and road
markings to ensure safe and efficient travel. To ensure smooth traffic flow and enhance road safety,
local authorities implement traffic management measures. These include traffic calming strategies,
setting speed limits, and regulating road closures.

Importantly, beyond these strategic and structural matters, the LAs have a significant role in the
administration of public transport use, despite the operation of much of the public transport stock


https://doi.org/10.20944/preprints202412.1390.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 December 2024 d0i:10.20944/preprints202412.1390.v1

being run by private companies [35]. Authorities collaborate with other transport providers to
improve the quality, accessibility, and integration of public transport systems, promoting a range of
active transport initiatives including walking, cycling, the development of cycle lanes, pedestrian
crossings, and related infrastructure to encourage sustainable, healthy transport options [36]. They
set parking policies, manage parking charges, and enforce parking regulations [37]. These measures
help balance the needs of motorists, residents, and businesses. They also have the ability to determine
charging systems for electric vehicles, their placement and maintenance, and often incorporate real-
time information held privately or shared with the public regarding parking and charging locations
and their current use [38]. Finally in this very brief summary, LAs manage the quasi-public
transportation through the operation of taxi and private hire services through licensing requirements
for drivers and vehicles, ensuring safety and standards of service [39]. Consequently, LAs play a
pivotal role in shaping the accessibility, safety, and sustainability of transport systems. Their strategic
decisions and policies directly influence the efficiency and resilience of local transport services,
impacting both communities and the broader environment [40].

4. Materials and Methods

The study focuses on the strategic and operational practices of LA planners and policymakers
in preparing for CAVs on UK roads. The data used in this paper derives from a broader study
completed by one of the authors of this paper [23], albeit we provide a greater focus and depth of
discussion here regarding the preparedness for CAV introduction in the UK looking specifically at
LA decision-making and broader policies. This research is timely, given the UK Government’s
commitment to all-electric vehicle sales by 2035 [41] and CAV deployment by 2025 [42], coupled with
constrained LA resources [43].

In assessing preparedness for CAV introduction, we examine LAs responses and strategies for
implementation, recognising the infrastructure challenges of such a transition. A multiple-case study
approach was adopted [44], involving five UK local authorities selected based on ongoing or
publicised CAV initiatives in their region, their collaboration with research institutes, and local
characteristics like topography and strategic importance of CAV/EV deployment. Semi-structured
interviews were conducted with 20 participants from departments such as transport, planning, and
strategic development, focusing on senior officials involved in policymaking [45]. We used
convenience sampling [46] to target LAs’ actively engaged in CAV and EV deployment, ensuring
access to rich data while acknowledging limitations in generalisability [47]. While convenience-based
sampling limits the study’s generalisability [48], insights are contextualised within UK-specific
challenges and informed by international comparisons.

Qualitative methods were chosen to capture the nuanced, subjective behaviours and
institutional approaches of the stakeholders [49]. This approach allows adaptability to emergent
patterns and provides detailed insights into planning, modelling, and perceptions of CAV integration
in diverse transportation systems [50]. The qualitative, multi-case design enhances understanding of
the complexities surrounding CAV rollout, offering valuable contributions to local and global
discussions on future mobility.

Data collection included interviews, transcriptions, and thematic coding, guided by both
empirical findings and existing literature [51]. Key themes included planners’ awareness of CAV
technologies, planning needs based on projected use, and reflections on existing strategies (such as
net-zero [52], clean air [53] and sustainability) [54]. Thematic analysis identified patterns and
discrepancies in the findings, which were triangulated with broader observations to ensure
consistency and reliability. Full ethical approval was provided by Sheffield Hallam University prior
to the commencement of data collection.

5. Findings and their Implications

The findings from our research both complement the existing work on CAV preparedness
through the operational and strategic policies enacted by LAs, and raise new and emerging trends
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which will help focus the attention of planners who are, perhaps, at an earlier stage in their
preparations and decision-making.

As will be demonstrated in this section of the paper is the recurring theme among respondents
regarding the introduction of CAVs into public and private domains, aligning with the insights of
Guerra [55], was the recognition that CAVs should not be viewed solely as a solution to planning
challenges such as congestion, traffic accidents, and pollution. While CAVs are often associated with
mitigating pollution—particularly in city centres and high-traffic areas, given their alignment with
EV technology [56]—respondents also highlighted potential drawbacks. For instance, nine LA
representatives expressed concern that CAVs might exacerbate congestion due to their convenience
and the possibility of vehicles idling or looping on roads while awaiting passenger commands.

The primary challenge for LAs, however, was integrating CAVs into established, linear
frameworks for transport planning [57]. Active travel remained a central focus of planners’ strategies,
given its clear health and wellbeing benefits for individuals [58]. This emphasis on active travel also
carried significant implications for public transport, as well as the design of shopping and social
spaces in city centres and surrounding areas [59]. Notably, our findings diverged from those of
Freemark et al. [59], as respondents did not perceive CAVs as posing a substantial risk to their
respective cities, suggesting a more optimistic outlook among the participants of our study, but this
did not mean that our respondents were oblivious to potential problems during the testing and
eventual roll-out of CAVs in their regions.

5.1. Equity and Inclusion

We begin our presentation of the issues raised by respondents with potentially positive benefits
of CAV introduction, but which need to be carefully managed and will not simply emerge as a natural
consequence of CAV deployment. It has been identified that CAV use could potentially revolutionise
transport for persons with disabilities, providing an independence with full door-to-door transport
for groups of people who currently require the assistance of others and are typically unable to travel
independently [28]. These views were acknowledged by our respondents who saw the potential
benefits of CAV use on such a macro scale.

Respondents observed that while CAV transport might lengthen commute times due to strict
adherence to speed limits and predominantly autonomous route planning, it could offer significant
advantages to travellers. Passengers could utilise their commute for focused work or access
entertainment in more convenient and enjoyable ways, particularly when using public transportation
systems [60]. However, the respondents were also mindful of making private vehicle use a passenger-
mode of transport, moving individuals from using public transport to private-CAVs. This might
alleviate one of the problems associated with transposition to CAVs - encouraging the population to
use the technology — and with a greater use by the public would come the assistance to LA-planner
in convincing budget-holders to invest in this new form of transportation (including much more
investment in EV use).

What will likely happen is that there will be a shift towards vehicles that are cleaner, more automated, but
remain personal vehicles, and that will cause more congestion, and that will become a disincentive to
people using those modes. 1 think it will become harder for LAs to embed that personal travel from people’s
everyday lives. The air quality arqument would have gone, but the comfort and the independence of that
personal travel mode will become even more difficult to shift. People will be happy to sit in their car for
longer, you know, their thirty-minute commute becomes a fifty-minute commute because of congestion,
but they don’t mind because they re watching Netflix, or playing games, or doing their work, or sleeping
or whatever. (Ethics Specialist)

A further, practical, issue was emerging too that should be noted for planners when considering
embarking on CAV testing and use in their regions. It was commented that current CAV testing and
roll-out was taking place in economically privileged areas and some respondents were mindful of
the potential negativity that this might create across LA boundaries — essentially instilling a notion of
a disconnect between the “haves” and the “have-nots.” Respondents warned that uneven


https://doi.org/10.20944/preprints202412.1390.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 December 2024 d0i:10.20944/preprints202412.1390.v1

deployment of CAVs in particular could exacerbate existing inequalities [61] and this being evident
even in the testing stage of these vehicles where the focus was in the “safer” areas of the city:

If deployment focuses on affluent areas, we risk exacerbating inequalities in mobility access. (Ethics
Specialist).

It should be a way of getting past inequality because certain areas, low-income areas, tend to not have good
transport or bus links and stuff like that right, [they] kind of get left out. So, that’s the balance between
inequality in the service, the availability of the service, and how it can either be used to entrench inequality
further or alleviate it. (Engagement Specialist)

Of course, it is not simply areas of cities and suburban districts where inequality could be found
in the use of CAVs/EVs. Despite their potential to benefit people living in rural areas [62], the effects
of CAVs reducing driving effort [63] may impact suburban housing and house prices [64].

[The introduction of CAVs] could make things much worse, and it could make outlying areas of town
more expensive because they become viable for commuting, and so people on lower incomes end up having
to live further out from the city centres, and then commuting further in. So you just push the issue further
out in a way and make life harder for those people on lower incomes, often like key workers who have to
come in to the town centres to do their jobs. (Ethics Specialist)

These concerns align with Guerra [55], who highlighted the risk of social exclusion in CAV
adoption if policies fail to account for diverse regional needs. However, this should not be seen as a
given result, especially where the LA makes a concerted effort to mitigate against such potential
inequality. Lu et al. [65], in the context of a Transit-Oriented Development scheme, explains how road
corridors were used to enhance the viability of public transport systems in urban areas beyond city
centres, with the result of CAV introduction in public sector transport leading to a marked increase
in passenger numbers. The transformation observed extended well beyond the anticipated benefits
of clean air and environmentally friendly transportation associated with CAVs, highlighting broader
implications for urban development.

5.2. EV Charging Points

Charging points and readying for the influx of demand on the grid with EV charging for private
vehicles was a further issue which demonstrated strategic partnerships internally and externally
among LAs. The respondents noted that decisions had been made in recent years which did not
account for the preparation of CAV/EV use and charging, and this would require a change in use of
existing infrastructure to allow for street lighting to be repurposed as housing for EV charging points
— particularly important for several of the respondents whose city housing stock included terraced
houses with no available off-street parking.

There’s a whole bunch of nonsense about cables [connecting the EV to a charger from within a house] on
streets... We [had] moved all the [on street] lighting columns to the back of the footway because we thought
that was a much better way to [improve accessibility]. But actually, it would be better to have them at the
front of the footway if you're going to [use it for EVs when] providing electricity. (LA J1)

Yet other respondents had considered EV charging and its potential and future impact for the
city and its residents. This included identifying high volume areas and introducing a system of
charging points to help transition users to an EV.

We had a clear objective to increase the number of EVs used in the city so we've embarked on quite a large
[project to produce the] highest density of charging points than anywhere else in the country outside of
London. 1t’s been very much targeted, the deployments of the infrastructure, where we would both see a
need and growing of the market around this. So high profile destination charging locations, having the
right charging in workplaces, recognising that putting chargers on the street for people without a drive is
difficult, so can we look at it in a different way by creating hubs, creating charging opportunities at the
local shops, leisure centres etc. So we've created a fairly extensive network of over 400 chargers within the
city, many of them concentrated in hubs and locations and that’s working pretty well for us because we're
seeing an uplift in growth in vehicles, ownership in the area. (LA 54)
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5.3. Funding Constraints

The respondents in this study collectively expressed enthusiasm for CAVs/EVs and the
opportunities they present. They demonstrated a forward-looking perspective, having considered
the potential implications of CAVs on transport, mobility, equality, and social cohesion, and were
optimistic about the transformative benefits these technologies could deliver. However, all
respondents had direct experience with the challenges of funding projects related to CAV
implementation. They were accustomed to securing bids from public funding sources but noted a
decline in such resources in recent years, attributed to factors such as political instability and global
events, including the Covid-19 pandemic [66]. While few explicitly voiced complaints, respondents
acknowledged the constraints of restricted budgets and the need to make savings in other
departments, which exacerbated difficulties in securing funding for further work on CAV initiatives.
These challenges extended to the allocation of their own time, reassignment from existing
responsibilities, and addressing the infrastructure modifications required to ensure the safe and
reliable deployment of CAVs.

We've had such a reduction in funding in local government that it makes it very hard... We had another
opportunity where [we] could lead a bid for the north of England [other LAs] said they just didn’t have
the capacity to do it and then it came to me. In the end I felt I would love to do it but with my role... the
idea that I can just somehow spend half my time on doing this [CAV-preparation work] is just not feasible
and to create jobs on the off-chance is just not feasible either. (D 2)

... and if you ve been speaking to local authorities you know everybody’s cash strapped and risk averse at
the moment, so I think there’s got to be lots of investment now to potentially make some of these [CAV]
trials happen, to create them, to put them in front of the public and start to build those business cases,
start to mainstream that technology before then you start to unlock the opportunity for others to utilise it.
(SP3)

We've started putting in EV chargers incrementally, but grid capacity remains a challenge. Scaling this
for CAVs will require substantial investment. (LA J5).

Many of the respondents explained the issue of funding available publicly through central
government. Whilst this had been plentiful in the early years of CAV/EV availability in the private
sector with many government grants available to interested LAs. More recently the funding streams
had become more difficult to obtain and LAs were increasingly told to partner with private
organisations to fund these initiatives.

[CAVs by 2035] The challenge for us, it’s not unrealistic but it needs to be backed by funding. The problem
is as a combined authority or even a LA we don’t have the money to initiate one of these trials or projects
or services on our own... If you've been speaking to LAs you know everybody’s cash strapped and risk
averse at the moment, so I think there’s got to be lots of investment now to potentially make some of these
trials happen, to create them, to put them in front of the public and start to build those business cases,
start to mainstream that technology before then you start to unlock the opportunity for others to utilise it.
(LA S6)

The result of not having incentives and initiatives operated by central government for CAV/EV
deployment and infrastructural development is that LAs may simply revert to existing forms of
transport and funding these until CAV/EV use becomes more mainstream.

It’s still perhaps too much of a leap of faith for a LA to spend significant amounts of money to enable this
to happen. I'm sure of the technology, the public response to them and the return on investment, it’s still
far easier for LAs to invest in what’s understood... bus services or walking and cycling. (LA 54)

And even where money is not a problem, the implementation of a strategy that involves EV
public charging is the capacity available regionally.

[A private organisation collaborator] did a piece of work for [UK government body] and... every LA is to
develop an EV strategy which should be a partnership working with an external provider unless the LA
can cover all the costs. They gave examples of how many they re expecting over the next few years, ours
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is thousands, we’ve got 100 in and we’re talking tenfold. Our [power] grid can’t cope, our grid’s folded
basically... we need four times the grid capacity. (LA |5)

These findings align with those of Guerra [55], who noted that inadequate funding is a major
barrier to the implementation of autonomous mobility solutions, particularly in regions with aging
infrastructure. Of the respondents to our study, without an established research base in the region
(namely Universities of world-leading reputations who were working in this area), the physical
location which aligned its existing road-network to facilitate easier testing of CAVs, or the location
being home to established motor vehicle manufacturers, funding and external partnership
development was a clear barrier to proactive preparedness.

5.4. Digital Connectivity

Digital infrastructure emerged as another critical area of concern. Respondents highlighted the
reliance of CAVs on high-speed connectivity, particularly 5G networks, for vehicle-to-infrastructure
(V2I) [67] and vehicle-to-vehicle (V2V) [68] communication. It is common for the LAs to have
sophisticated plans and structures in place with 5G networks as they embrace the concept of
becoming smart cities [69]. The connectivity of CAVs, as well as the communication between vehicles
and between vehicles and infrastructure, is essential for real-time tracking of vehicles and real-time
communication between vehicles [70]. As part of their initiatives to identify traffic issues and ensure
efficient and effective responses, some authorities are planning to use these CAVs to collect
information. They are using tracking devices through CCTV systems to do this.

Our current local transport plan has a fairly strong nod to the role that CAVs could make... Now we’re
starting to think about our next local transport plan, and very much it’s now coming into mainstream
that CAVs will have a role to play... [We] looked at a timeline of when we think these things are going to
manifest themselves within the city running between now and 2030 and we recognise you can connect to
vehicles, connect to systems and building infrastructure in the city to support that connectivity. Our last
project in this area was working to create a 5G network that we could start connecting vehicles and
everything that moves over a real time information base. So, recognition that connectivity, smart parking,
smart traffic signals etc will be the natural thing that is already emerging in cities. (LA 54)

It was noted by a LA respondent that sophisticated systems have been developed to identify the
effects that CAV deployment might have on the city.

So, we created a scenario with inter-set points within the city where people can be picked up, dropped off,
use these [CAVs] and can be efficiently going to what effectively could be like the front of an airport - drop
off, next person uses them and moves around in that vehicle. We developed a transport model to look at
that and how that would impact on the city and the business side of that - housing, business parks,
whatever. We looked at a number of “what if scenarios if and when we might have 10, 30, 50, 80% of
highly capable CAVs on the network and see what impact that had on the city. We also did a secondary
study on this notion that could a connected and autonomous vehicle create road capacity where the all-
knowing car might be able to operate on a highway better than a human and if you have that capability
could you tinker with modelling parameters to demonstrate whether this actually increased capacity on
your highways? (LA 54)

These examples were of respondents in cities where internet coverage was well established and
could be scaled to ensure the CAV deployment was effective. Moving away from the cities resulted
in evidence of the fragmented state of digital infrastructure in the UK, which contrasts with nations
like the Netherlands, where consistent connectivity has been prioritised (KPMG, 2020) [71]. This has
negative implications for the roll-out of CAVs and smart cities given the need for connectivity for the
full benefits and implementation to be realised [72].

5.5. The Automobile-Centric City

Established research has identified a prevalent tendency among planners to adopt an
automobile-centric perspective regarding the deployment of vehicles generally, and this may also
apply to CAVs/EVs. These studies highlighted how urban environments have been predominantly
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shaped around private car usage, with road infrastructure, building developments, and economic
strategies frequently designed to accommodate and promote car dependency [73]. Duarte and Ratti
[74] succinctly encapsulate one of the most compelling aspects of CAV adoption, observing that, “it
has already become a consensus among transport planners and urban designers that [CAVs] might
redefine urban mobility in the near future” [74] (p. 4). As with our findings, broader concerns about
transport and mobility were very much part of the decision-making guiding policies [75]. While our
findings did not strongly reflect this consensus, they partially supported Duarte and Ratti’s assertion
that CAVs are likely to act as a catalyst for change. However, the specific nature and trajectory of this
change remain uncertain and far from self-evident.

We are looking at it all cohesively, pulling it all together, gradually getting there but it’s small steps...
It’s really hard to convey the significance of it to people internally, we don’t really quite get it, all this
smart city business, lots of people, the chief executive included [asks] ‘where’s the benefit coming to us
now’, and it isn’t now is it, it’s in the future. (LA 8)

Yet for some LAs, the entire concept of CAV deployment was at a level of uncertainty that they
could not foresee a pragmatic way of spending diminishing resources on preparing for a new form
of transport which may not be visible in the foreseeable future.

We're not absolutely 100% certain that [CAVs] will have a role to play in the city so we're still at the
relatively small scale. We're getting close to an operational service to deploy and that will build confidence
in LAs to invest some money in these areas. (LA S4)

Yet, as the same respondent continued, the decision-making as to whether to invest in making
the city CAV-ready was ultimately a concern of value for money and a cost-benefit analysis.

If it’s a cheaper option or a better option to subsidise and create these services rather than continue to
subsidise traditional buses, if we get more return on our investment and can demonstrate that, that’s when
cities will start investing more heavily into these types of services and be braver in what it does to enable
them to happen. (LA S4)

Almost immediately in our discussions, the respondents would typically return to the issue that
CAV/EV introduction was predicated on the pragmatic and reality of the infrastructure available in
the region.

We’ve also got a high percentage of properties that don’t have off-street parking... So even if you re looking
at things like [charging] hubs [to facilitate electric vehicles, and thus more likely CAVs], it’s not straight
forward for us. We're very interested in getting involved [but] it’s about trying to predict what’s going to
happen, it’s about trying to pick up what’s already out there. (LA JD7)

The infrastructure was a dominant feature throughout all of the responses. This manifested in
several ways throughout the responses we received, which also was largely dictated by the physical
location of the region in which the respondent was based and also on their involvement (or not) in
the various “test-beds” [76] and (pre)roll-out initiatives publicly funded to analyse the efficacy of
CAVs in regions in the UK.

I'mean, the basics of autonomy... are that you need to maintain the road infrastructure in good condition,
so you need to keep your white lines good, you need to keep your road signs clear and at the moment local
authorities are having to abandon ship on all of that and the level of basic maintenance infrastructure is
really very poor. Now, of course that can be put right with money and it would have to be I assume as the
level of autonomy increases. (PE 03)

Thus, even the most basic elements of the road infrastructure — signage, the painting and
maintenance of lines on roads so the CAV can “see” where it is travelling are issues with which LAs
are concerned. These are also responsibilities which require dedicated funding and attention, without
which CAV deployment could be negatively impacted. Hence once again, matters of basic
infrastructure and funding return in the respondents’ experience of CAV preparedness.

5.6. Physical Infrastructure and Funding Challenges
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Respondents highlighted the critical need for infrastructure changes, improvements, and
ongoing maintenance —particularly concerning elements such as paths and curbs, traffic lights, road
widths, and road markings. There was a consensus among respondents that their approach to CAV
and EV infrastructure was dictated by the physical framework of their region. As provided in the
example above, one LA had established a policy of moving streetlamps back to the pavements;
however, because electric vehicles are required to have charging points and this region is
predominantly comprised of terraced properties without private driveways, repurposing street
lamps as both lamps and charging stations was not feasible without causing a nuisance or hindrance
to pedestrians. In this respect, our findings somewhat contradict those of Freemark et al. [59] that the
redesign of streets (to accommodate CAVs) was of a lesser importance in planning policy.

In response to these concerns, respondents started using existing structures, such as parking lots,
park and rides, and so on, as charging points, thereby allowing travellers to have access to charging
facilities when parking close to their homes may not be as convenient as when charging at a charging
station. In some of these initiatives, charging speeds were dynamically adjusted based on the specific
use of the resource. In accordance with government direction, respondents advocated establishing
policies that mandate new buildings provide electric vehicle charging stations, encouraging
employers to install these in employee car parks, and working with private sector organisations to
improve charging station accessibility.

Accordingly, several local governments were seriously considering the possibility of using
CAVs and were well underway in the process. The problem, however, remained unsolved and was
not addressed for the respondents at least, regarding the capacity of power grids to support the
growth of electric vehicles on a scale comparable to ICE vehicles currently in use.

We built a big performance arena, holds about 3500 people, we recognised there would be a need for people
to park nearby so we built a multistorey next door to it. On the ground floor, you've got a number of
electric charge points. The carpark works in two ways. In the daytime it acts as a commuter carpark, so
people could park up and charge slowly for the next 8 hours, yet in the evenings people are coming to an
event that might last 2 or 3 hours and they may be coming from a greater distance so therefore they
probably need a rapid charge. [This gives] an idea of how we’re thinking and how that’s starting to
influence our own choices around EVs and charge points. (LA J9D)

We're working with [a private company] to develop electric car share so we can put those vehicles into
communities and start to develop the sharing notion of vehicles. If autonomous vehicles come in the future,
a sharing culture would lead to market growth, especially if they're electric. [Our concern was if the
previous user forgets to charge the vehicle], we’re working with [the company] to demonstrate a wireless
charging solution - the vehicle will drive over a pad and pick up the charge - it’s all automated and so you
can start to see a situation where an autonomous vehicle would be able to do that and drive over a pad.
We’re working with a university to get the charge rate up to about 20 kwatts (so it’s a meaningful
charge)... [This will have implications] for disability groups, they find it difficult to lug cables out of the
back of the car and plug in. So it’s helping with the car share market and it’s helping out the use of EVs
too. (LA S4)

It does need to be countenanced at this stage that whilst the above respondents were in LAs that
were clearly developing strategies and operationalising the influx of CAVs/EVs, this was not a
universal finding. Other respondents noted the lack of infrastructional developments which hindered
attempts to fully prepare for CAVs/EVs. The absence of targeted infrastructure adaptations was not
only a limitation acknowledged by respondents but also a broader barrier to achieving seamless CAV
travel across the UK [77]. While motorways are increasingly being prepared for higher SAE-level
CAV operations [78], the lack of a coherent and strategically implemented approach to infrastructure
compliance remains a significant impediment [79]. To enable the full potential of CAV technology —
including fully driverless capabilities and a seamless door-to-door travel experience—a unified
infrastructure strategy tailored to CAV requirements is essential.

We've got a clear direction of what we want to do... and we've started putting chargers in car parks
incrementally, but then of course you hit the thing of you can’t just add another charger, assuming you've
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got the money you've got to make sure there’s a supply coming to that location which would mean a
complete redesign. (LA JD7)

5.7. Strategic Planning

Part of our assessment of the UK'’s preparedness for the implementation of CAVs/EVs was to
not only identify the current state of LA activity in this regard but, and perhaps of more significance,
was to determine where CAV/EV deployment was in the strategic plans of these authorities.

To prepare and deploy CAV successfully, it is crucial that a long- and short-term plan is
developed [79], a strategic approach involving key partnerships with external actors is developed
[80], there are sufficient funding streams to plan and operationalise infrastructure support, and key
personnel champion [59] and lead the development of CAVs. We have, therefore, contributed to the
evidence base for research-based practice, which according to Freemark et al. [59], was lacking in
preparing LAs for this new mode of transportation and consequently has implications for cities and
the built environment. While we observed that CAV preparation was not yet an integral part of
formal planning and operational employment in several LAs, we found that the process had not yet
reached a critical point of importance.

I think it’s quite difficult for a LA to understand exactly where everything is with autonomous vehicles,
think we see a lot of glossy stuff [but] from the LA perspective, we don’t get any questions about
autonomous vehicles, it doesn’t really come up yet. (LA J1)

I just think everyone is still trying to understand the timelines, what preparation they may need, and how
their strategies will need to evolve to cope with this kind of technology. I think there was a feeling that it
was around the corner at this time about three or four years ago. But I think people have become a lot more
kind of realistic in their thinking and I do think that it has slipped down the priority. (Smart Specialist)

Yet, the absence of explicit references to CAVs/EVs in strategic policies for some LAs was not
necessarily indicative of a disregard for their role in current and future transport strategies. Instead,
it reflected a deliberate strategic shift away from private car usage, driven by objectives such as
achieving clean air targets and encouraging more active modes of travel. Many LAs noted their
movements towards active travel alternatives to private, and even public forms of transport.

We've got to take 36% of the cars off the road and we’ve got to do that quickly. We need to go through a
huge behaviour change programme. We'd prefer people to be more active. We've invested in scooters and
bikes... We think mass transit’s important so we're looking at how do we connect local mobility hubs into
the mass transit network to get people where they need to go. (LA 56)

We don’t love electric vehicles because they’re still cars... so back to the point, yes in suburbia that’s a
good way of reducing your CO2 and your particulates etc, but once you're in the city centre and you're
starting to think about place and how vehicles and having road space impacts on something else you could
do with that land then you start to think about we probably still don’t want cars in the city centre - whether
electric or not. (LA J1)

Broader issues associated with CAV deployment, in particular, had been raised in the work of
Freemark et al. [59]. This included the potential reductions in transportation employment [81],
challenges to social equity [82], and increases in congestion [83] and, to some extent, segregation [84].
Across our interviews, these were issues which were all, to varying extents, acknowledged by
respondents. However, these issues were not perceived as alarming but rather as challenges to be
addressed. The more immediate, pressing and long-term concern identified by the respondents was
the absence of clear direction and guidance from central government regarding the nationwide
readiness and implementation of CAVs and to an extent, EVs. Responsibility for engagement with
and preparedness for this emerging technology was largely left to the discretion of individual LAs.
Respondents emphasised that issues raised nearly a decade ago in the UK’s Parliament [85] —such as
the need for road infrastructure enhancements, their scheduled maintenance, strategic investment
across highways, and comprehensive asset management strategies each remain decisions made at the
individual LA level. A recurring theme was the “silo effect” [86] within their work, where the lack of
an integrated, collaborative approach to planning and development placed the burden on individual
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actors or groups to coordinate efforts [87]. This led to a very interesting finding to our study — the
emerging of informal CAV/EV “champions” within LAs (see section XXXX).

Ultimately, the respondents emphasised that CAV/EV use and implementation was to be
viewed as a further feature in an existing transport system, rather than treating them as standalone
entities or solutions. Indeed, even LAs without a concrete plan to integrate CAVs into their transport
strategies recognise the importance of establishing the necessary structural and infrastructural
foundations to support their eventual inclusion in these policies.

As we look at policy I don’t think we’re designing things and making decisions with fully autonomous
vehicles at the forefront but if we return to the version we’re dealing with now in terms of electric vehicles,
connected vehicles, that is starting to drive a lot of the policy thinking... So I suppose that’s almost a key
example of policies starting to evolve and it’s impacting on some of the decisions we’re taking but it’s more
electric vehicles than autonomous vehicles at this point of time. (LA J9D)

Essentially what we ve done is just focus on the full direction of getting us there and I"ve been progressing
with all the bits of join up to get us to where we need to be... So it’s little by little, keep in mind the overall
vision, make sure you're positioned in the right place for the future so you have joined it up so that everyone
understands the value of the data and what their individual process is to contribute to the whole and make
sure you have the infrastructure there so then you don’t find you're way behind when the opportunity
arises. (LA 8)

5.8. The Need to Engage with the Community

It is a trite comment that one of the main hurdles to the successful transition to CAVs/EVs that
face a LA is the funding of the testing [88], use [89] and infrastructure [90] needed for the move from
human driven ICE vehicles to CAV/EVs. A critical finding from our research highlighted the
necessity of forming external partnerships with private sector organisations and companies to
provide financial support and share the costs associated with the development and deployment of
CAVs/EVs. LAs that demonstrated the most successful transitions toward CAV preparedness had
established robust collaborative relationships with external partners, particularly in the automotive
and technology sectors. Additionally, active engagement with businesses and the local community
emerged as an essential component of effective planning and participation in CAV testing initiatives.

We want to take a role of understanding what will develop and trying to accelerate the good things. That
project was a consortium across Europe looking at how cities are prepared for the introduction of CAVs
and what that tried to do was understand in the framework where cities were in their route towards being
knowledgeable and understanding the role of CAVs in their locality. We also developed approaches and
ways of engaging with people, because part of this is hearts and minds and understanding what people’s
attitudes are towards CAVs. We looked specifically at the private vehicle and what role that might have...
our view is they’re unlikely to be privately owned, it’s a shared resource and who would they be used in
the city. (LA S4)

We've got very strong relationships with a number of key industry partners, so we do have a range of
contacts and I tend to speak more to business contacts in my day to day job than I do to council colleagues
because a lot of this is driven by the business models, recognising that the council hasn’t got funds to
throw at things, it’s all well and good having nice little pilot projects that run for a couple of years then
disappear, it’s about sustainability, how do you build the capability that then is a sustainable service or
technology that then can develop to support industry or more mobility in the city? So our focus is very
much on developing those partnerships and developing sustainable business models to keep these trials,
move them from trials to actual services. (LA 54)

6. Legal Consciousness

The empirical data presented above demonstrates the desire, particularly among the
respondents to this study, for individuals within LAs to advance the infrastructure necessary for the
introduction of CAVs/EVs. Indeed, “champions” have emerged within these authorities, particularly
on an informal and self-appointed basis, where like-minded people meet to share their experiences,
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indeed arguably extending their collective experiences to form models of “best practice.” Further, a
powerful finding from this empiricism is the absence, certainly felt by several respondents, of clear
and meaningful direction from central government as to the “how, what and when” of changes to
policy and infrastructure needed at a local level to facilitate the movement towards facilitating CAV
use, either for public-sector forms of travel or in accommodating the increasing use of private vehicles
which are progressing up the SAE scale of autonomy. Yet, and in spite of the absence of such specific
guidance, many of our respondents noted their own strategic plans and policy development for the
influx of CAVs in their regions.

The respondents did not speak directly of the source from which the authority for their policy
development derived. In those cases where members of the LA had begun to form policies and
strategies they simply stated that they had in essence “seen the future” of this form of travel. They
were given permission by immediate supervisors to invest some of their time, and with funding some
resources were allocated to this task, to undertake work in this area. Further they, with like-minded
people in other organisations and LAs, had begun to establish the rules and processes for successful
implementation. This, without necessarily their explicit knowledge, was based on a tacit legal
consciousness, with legal pluralism underpinning their actions and offering the guidance so needed
in CAV/EV deployment in the UK. Thus began the process of legal assimilation of the respondents’
understanding, appreciation and operationalising of the government’s ideology [91]. They
demonstrate sufficient judgment and adherence to the established legal structures, quantifying legal
knowledge, but continue to progress beyond such an apprenticeship phase and implement the legal
and policy rules they have established to achieve the goal of implementing an emerging and dynamic
practical, legal and regulatory technology.

6.1. Why Legal Consciousness?

The UK government has invested funds both to private sector organisations and to LAs, often
through competitive bidding exercises, to operate pilot programmes to assess and operationalise the
trialled use of CAVs in their locality. These measures have confirmed the State’s desire for CAV use
as quickly as is a pragmatic reality, establishing as they do the legal framework for the insurance [6]
and use [7] of autonomous private vehicles on public roads. Yet, as noted by our respondents, despite
some early enthusiasm in respect of funding available to these LAs, this funding source quickly
diminished and consequently it became more difficult to persuade budget holders to release funds
for projects involving a technology which was not ready for public use (indeed perhaps little more
than a proof of concept at this stage). This resulted in personnel in local authorities who had a passion
for, and commitment towards the future use of such technology in establishing their own policies
and frames of reference to fill the lacunae left through the funding cuts and lack of practical direction
as to what was needed on an infrastructure level to enable CAVs to be safely used on the roads under
which they had ultimate responsibility. So many features of the use of CAVs were missing from the
existing legal landscape, albeit many had been widely discussed in academic and professional
literature. It was incumbent upon several of our respondents, in their own words, to establish systems
which went beyond the “mere” legal regulation of the deployment of this technology, and thus a
local and region-specific legal consciousness was forming.

Legal consciousness is, according to Merry [92] a subtle understanding of “how people
comprehend and utilize law” [92] (p. 5). Some see it as a means of resistance to an existing legal
framework [93] but we see its positioning more aligned to Merry [92] and Boittin’s [94] ideas of
individual legal perceptions converted into action. The outcome is the emergence of a collective
within a specific society (such as the decision-makers in LAs) [95] that critically examine the legal and
pragmatic frameworks (which for CAV/EV use are very limited), evaluates the surrounding
environment (looking to their region and the work of others across the LA network), and identifies
existing gaps (the need for policies that ensure the inclusion of CAV/EV deployment plans in strategic
and operational materials used across the LA and its departments). This process culminates in a
sophisticated interpretation that underscores the role of LAs in facilitating conditions for the private
sector’s adoption of a technology previously unutilised in a public context.
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It was Ewick and Silbey’s [96] work where academics were encouraged to explore the intricate
and nuanced ways in which law intersects with everyday life, examining their nature of being deeply
embedded in the routine and seemingly mundane activities of individuals. It is an approach which
supports a more comprehensive and holistic understanding of the law’s pervasive role within society.
This is why the use of empirical evidence from decision-makers in LAs was so important to an
understanding of the preparedness of the UK for CAV/EV deployment. The respondents noted the
lack of meaningful direction and policies from central government as to what LAs should be
actioning to enable the full introduction of CAV/EVs. The UK was clear that its intention was to allow
CAV use on public roads by 2021 [97], it had an established policy to restrict new car sales to be 100%
EV by 2035 [98], and it sought to be an international leader for CAV/EV innovation through testing
and use of CAVs. Despite this clear signposting of its intentions, it had failed to inform and instruct
LAs as to their role in ensuring this transition.

I'm shying away about writing an infrastructure strategy for EVs across the whole city for the public as
well as private because to be honest it could change next week ‘cos we don’t know what the government’s
doing. (LA JD7)

Given the nature of the regional government of the UK, with LAs largely responsible for traffic
regulation and management within its jurisdiction, for a seamless and integrated system of CAV/EV
use between the LAs, joined-up strategies were necessary. This resonates with Ewick and Silbey [96]
who, when discussing the concept of “legality”, was described as “the recognised meanings, sources,
authority, and cultural practices that are accepted as legal, irrespective of the user or the purpose”
[96] (p. 23). Thus, the practice of developing “champions” of CAV/EV use in these LAs allowed for
the development of the social and cultural practices to inform practices across the LA-spectrum.

6.2. Champions

The respondents to the study raised several points, whilst almost always favourable to the
development of the EV charging infrastructure and the possible benefits CAVs could bring, regarding
the negative impression they had of a lack of governmental policy-making, strategic guidance, or
operational requirements to ensure they had benchmarks and targets by which they could test their
own LA’s preparedness. In their absence, the LAs were beginning to establish their own such policies
and (informal) benchmarking schemes, but they reiterated that evidence-informed policymaking as
essential for identifying the challenges in urban transport planning and determining the role that
CAVs/EVs were to play in addressing transportational and social issues. In its absence, the LAs
recognised that they task fell to them to advocate for CAV adoption, recognising the long-term
benefits that may take time to materialise and might not be immediately apparent when attempting
to convince budget-holders of their intentions.

It doesn’t entirely feel connected up, so that’s where I think policymakers need to think about the entire
ecosystem. That kind of the classic policy about policymaking barriers which are around lack of good
evidence, so lack of evidence that describes the problem and potential solutions. So lack of evidence which
is transferable and understandable for policymakers, or if there is evidence it tends to be a fairly poor
quality, so it’s lack of good quality evidence. (Planning Specialist)

Evidence was beginning to be gathered by some of the respondents and through this process
they began to appreciate the role in advancing CAV/EV use in their region and of others to whom
they were in contact who may have acted in a position of “champion” of such an internal initiative.

It’s so complicated because when you're thinking about the policy making process, it relies on someone...
trying to try to head towards, right, the policy. (Engagement Specialist)

Certainly within [the local authority] there’s probably a couple of individuals who are championing it
there. [In another authority] although they’re lagging behind, there’s probably three or four people that
would champion connected and autonomous vehicles. Both authorities are very innovative. (LA 56)

The respondents also explained how “champions” could be found within LAs but also in
working in conjunction with external partners and when groups of like-minded representatives from
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different departments in the LA worked together, the moment had the best possibility for creating an
atmosphere of transitional-possibility into transitional-efficacy.

It’s almost like someone needs to show us the full picture first of what that looks like so we can then steer
ourselves around that. (LA JD7)

In [the LA] we are lucky because we have, I think, 6 or 7 autonomy companies active [and various private
companies] and the economy is very much driven by innovation. We have had other LAs come to us ask
us about our trials, asking us how we have worked with them and how they can engage... I think people
in a LA do want to understand this technology. (Mobility Specialist)

I think as an authority our approach has always been it’s important to learn from others, see what others
are doing. We're all on a voyage of discovery on this one so that collaboration and networking’s key...
highways, transport, road markings, drop kerbs, environmental impact - are within the regeneration
directorate which pretty much all of those different services sit under, so a number of officers sit on shared
groups. As an example, [we are] working on with the parking strategy that’s got people from all those
different consenting areas sat on, so planners are on there, transport planners are on there, highways
people are on there, climate change people are on there. I think weve always been quite good as a council
at working across service areas and bringing those that are the experts round the table. (LA J9D)

One finding of note, however, was that whilst “champions” existed and could help to move the
CAV/EV agenda in an LA, this was not to be viewed as something imposed upon LAs. Some LAs, it
was recognised, were simply not at the stage or lacked the resources to include a CAV/EV agenda to
their existing responsibilities and transport strategies. This, we found, was often due to hesitation at
a senior management level in the LA or due to an unwillingness to embrace the technology needed
for the transition.

We’ve got some very archaic people working for the local authorities and they will not change... So we’ve
done that tech, we’ve done the innovation, weve moved forward, other cities who are now saying “actually
let’s investigate that”, sometimes we lose out as a lead authority because not everyone follows, or not
everyone is as geared up as the innovation manager and they find it difficult to adapt to change. (LA SP1)

I think the role of local authority is often massively underestimated in this because government can’t
impose the technology. It can’t say do trials in this area... [but the link between the local authority and
technology partner] is essential to [deployment] effectively. (Eval Specialist)

6.2.1. Champions in Action

There was a disparity between LAs as to their progress in facilitating the infrastructure for
CAV/EV deployment. Some had very clear and developed strategies which informed practices across
the LA, others had no policy, no current and short-term planning and no provision or intention for
the testing of CAVs in their locality. However, these respondents volunteered to participate in our
study because of their interest in the use of CAVs/EVs and this was clear from their general
enthusiasm and wish to be included in discussions and informal groups across LAs. The internal
policy-development context proved crucial in determining whether investment and commitment to
CAYV deployment were guided by clear strategic frameworks or instead left to smaller, motivated
groups and interested personnel to explore and implement. Importantly, the individual decision-
makers in our studies were often the key actors in this process, not merely awaiting direction from
central government but taking action themselves. They were the individuals who began to establish
policies that incorporated CAV/EVs into broader discussions of traffic policies, clean air initiatives,
reducing congestion and so on. Further, even in the absence of their own LA having a policy
document on the subject, these respondents demonstrated engagement with some form of CAV
deployment strategy. What further cemented the development of champions who lead the local
initiative into CAV/EV use was where they partnered with external organisations to not simply wait
for the testing and use of CAVs in their region, but rather they proactively engaged with its testing
and introduction.

There’s a recognition that CAVs over the interim period will need some support and assistance, hence the
work that we did on the 5G network because we learnt from our first deployment that the connectivity
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wasn’t secure enough or good enough to allow you to start taking the safety operator out of the vehicle
because we wanted to run the CAVs from a control centre. So we started to look at, rather than building
lanes and upsetting motorists, could we look at it in a different way and improve the connectivity and get
to the control room as a first step using level 4 and traffic controllers. That still may need some segregation
on some routes to maximise safety and get through problematic junctions, but that is a natural step and
we think beyond that that’s when the fully autonomous will come in, that’s still probably five to ten years
away. (LA 54)

Significantly, the respondent continued

But we don’t want to wait five to ten years until that’s all developed and done. We want to be leading and
starting to think about and integrating these services into the city now because we ve identified a real need
and a real opportunity to move to that step fairly quickly. (LA S4)

The guys would come in first thing in the morning, the road’s clear, test it, map it, works wonderful. Come
the time to launch the actual testing... and see how it operates in a real-life environment, they couldn’t
get out of the car park because... there’s a constant flow of pedestrians... looking down and not worrying
about what’s happening. The vehicle will not go forward because of safety reasons. So... we've got a
solution... effectively as a normal human being would do it starts gradually nudging out in a very, very
low speed. So those were the real-life scenarios, you couldn’t have tested that in a closed circuit, you
couldn’t have envisaged putting that technology in or envisaged developing that bit of software, this is
what you do in a real-life scenario. (LA SP1)

The development of legal consciousness scholarship is notably advanced by Young's [99]
introduction of the concept of second-order legal consciousness, which marks a significant shift
toward emphasising the relational dimensions of legal understanding. Second-order legal
consciousness is defined as the perceptions individuals hold regarding the legal consciousness of
others, whether individuals or groups. This conceptualisation invites inquiry into how individuals’
understanding of others’ (legal) beliefs and attitudes may shape their own orientations toward the
law. Young argues that second-order legal consciousness functions as an intermediating variable,
influencing individual tendencies toward legal systems and norms. This proposition expands the
view of legal consciousness beyond a personal construct shaped by direct interactions with legal
institutions, reframing it as a social construct influenced by perceptions of how others engage with
and interpret the law. By foregrounding the collective and relational aspects of legal consciousness,
this framework highlights the expressive power of law and underscores the necessity of
understanding how legal beliefs and attitudes are shared, communicated, and transformed within
social groups [100] (such as members of different LAs).

In exploring the relational dynamics of legal consciousness [101], it becomes clear that legal
consciousness is inherently individual, being unusual for two actors to possess identical orientations
toward legality even when they share similar social identities [102]. However, it appears that where
individuals engage in close interactions, collaboratively (re)constructing their understanding of
legality, such a limitation to development of a consciousness disappears [103].

Our study did not seek to explore legal consciousness in the LAs, but this emerged strongly as
a feature of their relationships — and often growing organically as liked-minded individuals rather
than on the basis of some conscious effort to network. The respondents differ in respect of their
regional backgrounds, the size, scope and resources available to the LA in which they are based, and
the commitment or otherwise of their own LA to support CAV/EV use, but they all operated under
the same national legislative framework and were subject to the same national government emphasis
on CAV/EV roll-out in the short-term. As such, their experiences and development of their own rules
and processes to facilitate the transition to CAV/EV use was instructive of their understanding of
legality and their reaction to the lacuna in the law. They had begun to establish their own set of rules
which were being shared between them and used (almost) as a benchmark for others further down
the CAV/EV-ready LA to adopt. This is an area prime for further research and understanding, and it
is our hope that by raising it here it inspires others to undertake comprehensive research and to
generate a solid foundation upon which definitive conclusions may be drawn.
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7. Conclusions

The findings from the respondents are instructive to an understanding of issues facing LAs when
attempting to introduce a new, disruptive and uncertain form of transportation, especially during
times of economic uncertainty and restrictive public sector budgets. It is clear from the results of the
interviews that the adoption of CAVs faces several systemic barriers that hinder the widespread
adoption of autonomous vehicles in the UK. The infrastructure requirements are being addressed by
various LAs, and these are often led by internal “champions” and supported by external
collaborations with industry and academia. CAVs depend on sophisticated infrastructure, including
on-board high-definition mapping, sensors, and advanced communication systems, but also need the
basic features of good quality roads, accurate and maintained road signs, effective and clear road
markings and so on. Whilst manufacturers have the obligation to make sure the CAV is sufficiently
intelligent to operate independently of a person “behind the wheel,” the vehicle will still need to
“see” the usual markings and instructions which occur in real-time and on an ad-hoc basis. Thus,
there exists a symbiosis between the manufacturer of the CAV and the LA to ensure the safety of all
road users and pedestrians. Hence the development and deployment of such infrastructure demands
substantial investment from both public and private sectors.

It was also evident from our study that there are many within LAs who are very positive about
the possibility of the introduction of CAVs, and there are also examples of work being undertaken
for the creation of smart cities with an emphasis on connectivity for V2V and V2I, and the charging
infrastructure for EVs to embrace this new form of transport. Many respondents were already
completing their own projects on bringing EV stock to the public transport in their regions, and were
ready to embrace the next phase of CAV deployment in accordance with governmental initiatives
and legislative action, if not in accordance with the absent government guidance in the form of actual
policy. The result is the advent of a legal consciousness being developed within and between LAs,
and the realisation of individuals perceiving and interpreting legal boundaries through their
subjective experiences. This continues to an understanding of how these individuals’ perceptions
shape their reliance and creation of systems to address everyday problems. Specifically, this has been
how their subjective understandings of the law and regulation of CAV/EV introductions in their
localities have influenced their legal mobilisation and we have witnessed their inclination to turn to
alternative, informal methods for resolving issues in the lacuna of direct governmental instruction on
LAs role in the transition to CAV use across the UK.

By emphasising these dynamics, our study offers a preliminary insight into the practical
implications of legal consciousness in the daily life of LA planners and decision-makers when
venturing into a largely unknown form of transport. They are having to create their own systems for
the transition to CAV use and have already demonstrated many innovative and thoughtful
mechanisms to overcome existing practical and logistical problems. Ultimately the UK does have
some way to go for the full transition to CAV/EV use, but our evidence has demonstrated a
commitment from key personnel in LAs to its fruition and the emergence of “champions” as key to
understanding the interaction between formal and informal appreciation of the approaches to legal
challenges and problem-solving. Such perspectives not only advance theoretical discussions on legal
consciousness, but also explain the real-world impact and applications of these concepts to the UK’s
transition to CAV/EV adoption.
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