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By using this report ("the Report") produced by Transport Systems Catapult ("TSC") you accept this disclaimer in full. 

 

To the fullest extent permitted by law, TSC excludes all conditions, warranties, representations or other terms which 

may apply to the Report or any content in it, whether express or implied. TSC will not be liable to any user for any loss 

or damage, whether in contract, tort (including negligence), breach of statutory duty, or otherwise, including without 

limitation loss of or damage to profits, sale business, revenue, use, production, anticipated savings, business 

opportunity, goodwill, reputation or any indirect or consequential loss or damage.  Please shall acknowledge Transport 

Systems Catapult as the source of the Report in any publication that mentions it. 

 

© Transport Systems Catapult 

DISCLAIMER 
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1. INTRODUCTION 

1.2 What problem are we trying to solve?  

This document has been prepared by the Transport Systems Catapult (TSC) for the Department for Transport (DfT) and 

represents the deliverable of the Project ς ΨtƭŀƴƴƛƴƎ ŀƴŘ tǊŜǇŀǊƛƴƎ ŦƻǊ /ƻƴƴŜŎǘŜŘ ŀƴŘ !ǳǘƻƳŀǘŜŘ ǾŜƘƛŎƭŜǎΩΦ 

This study has focussed on potential public sector interventions that could help to promote and realise the early benefits 

of Connected and Automated Vehicles (CAVs). The ultimate output of this work is a prioritised list of interventions which 

could be considered by the various public sector authorities. 

The following methodology was employed to produce this report: 

¶ 1 to 1 interviews with 25 industry experts, including researchers (academics, consultants, legal experts), vehicle 

manufacturers and suppliers, highways authorities, mobile network operators, personal rapid transit operators and 

mapping providers. 

¶ An in depth literature review which extracted key recommendations  

Introduction 
 
 

As a starting point, it is important to consider what issues are being addressed by CAVs.  Figure 1-1 outlines the process 

of identifying and addressing issues by setting out the context, inputs, outputs and outcomes. 

1.1 Overview 

FIGURE: 1-1: Examples of Context, Input, Outputs and Outcomes 
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FIGURE 1-2: Context, Outputs and Outcomes relating to Specific Input 

Introduction 
 
 
The potential benefits (or outcomes as described above) and the problems being addressed (or context) were taken from 

ǾŀǊƛƻǳǎ ƭƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ƛƴŎƭǳŘƛƴƎ 5Ŧ¢Ωǎ ŘƻŎǳƳŜƴǘΥ ΨtŀǘƘǿŀȅ ǘƻ 5ǊƛǾŜǊƭŜǎǎ /ŀǊǎΥ ! ŘŜǘŀƛƭŜŘ ǊŜǾƛŜǿ ƻŦ ǊŜƎǳƭŀǘƛƻƴǎ ŦƻǊ 

!ǳǘƻƳŀǘŜŘ ±ŜƘƛŎƭŜ ό!±ύ ǘŜŎƘƴƻƭƻƎƛŜǎΩ1, which highlights these four benefits in relation to AV technology. Connectivity 

will also have a role in addressing at least two of the four problems above; namely the human and economic cost of road 

collisions and road network congestion and it could also lead to more productive use of time. Perhaps more 

fundamentally, connectivity is seen by some experts as a key enabler for automation, so the two are closely linked and 

the four problems listed above are considered relevant for both the area of AVs and connected vehicles. 

 

For example, if the intervention promotes the testing and deployment of an automated demand responsive bus service, 

then this might have an impact on the following aspects highlighted in Figure 1-2 below: 

 

Promotion of fully automated public transport could contribute to the deployment of fully AVs, increased public 

awareness and acceptability and the development of regulations, which in turn could lead to more time available that 

was previously used for driving, fewer or reduced severity collisions and increased mobility. It may also lead to reduced 

congestion, but this depends largely on the local context and the nature of modal shift, so the link is perhaps less clear. 

 

It is useful to keep in mind the context, outputs and outcomes relating to individual inputs. This could enable the outcomes 

that are most desirable to be targeted. More generally, the outcomes listed above may lead to economic, social and 

environmental benefits. 

1 DfT, Pathway to Driverless Cars: A detailed review of regulations for automated vehicle technologies, Feb 2015 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/401565/pathway-driverless-cars-main.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/401565/pathway-driverless-cars-main.pdf
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The assumptions behind the key question were clarified as follows: 

¶ Focussed short term (0-5 years) measures to accelerate CAVs. 

¶ Assumed the key audience will be DfT and highway authorities. 

¶ Focus on UK, but will consider learnings and emerging standards from overseas. 

¶ The UK Government is interested in safety, environment, congestion and accessibility, as well as economic and 

industrial benefits. 

Interviews were undertaken by telephone or in person. The final split of interviewees by category is as follows: 

2.1 Stakeholder Consultation Methodology 

A significant part of this project was to gain insights from a sample of the stakeholders involved in advancing the 

connected and AV agenda.  Guidelines for the design of qualitative research were consulted and it was decided that the 

study would seek to undertake in-depth interviews with 25 experts in the area of CAVs. 

TSC staff invited a wide range of potential participants, in total, nearly 100 invites were sent. Invitees were sent a 

presentation which outlined the background to the study. The presentation posed the main question as: 

ά²hat actions could be taken by the public sector to accelerate and realise the benefits of connected 
ŀƴŘ !±ǎέ 

FIGURE 2-1: Stakeholder interviewees, split by category 

2. METHODOLOGY 

Methodology 
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Methodology 
 

To ensure the study was not too UK-centric, many participants were based internationally.  The final split of participants, 

based upon where they are currently based, was as follows: 

Interviewees were asked a list of standard questions, which included: 

¶ From your own specific business / area, what are the top 3 key developments happening now? 

¶ What are top 3 barriers to implementing CAV environments? 

¶ What is your organisation aiming to achieve through CAVs? 

¶ How do you see vehicle manufacturers / telecoms providers / local & national Government / infrastructure 

providers working together and what could each do to accelerate deployment? 

¶ What would be your message to the DfT? 

¶ What questions do you have about CAVs? 

A large range of non-standard questions were also asked, which followed from the responses to the above. The results 

are discussed in the next section of this report. It was agreed that interviewees would remain anonymous in the interests 

of encouraging frank and honest comments and insights. 

FIGURE 2-2: Stakeholder interviewees, split by category 

The literature review that was undertaken was focused on answering the same fundamental question that was posed by 

the Stakeholder Consultation: 

2.2 Literature Review Methodology 

Over 100 documents, including academic papers, industry reports, white papers and presentations were analysed, to 

help form the main recommendations that were directed towards the public sector.  Sources of information included 

conference papers, such as those presented at the Intelligent Transport Systems (ITS) World Congress.  The results are 

discussed within the next section of this report. 

ά²Ƙŀǘ ŀŎǘƛƻƴǎ ŎƻǳƭŘ ōŜ ǘŀƪŜƴ ōȅ ǘƘŜ ǇǳōƭƛŎ ǎŜŎǘƻǊ ǘƻ ŀŎŎŜƭŜǊŀǘŜ ŀƴŘ ǊŜŀƭƛǎŜ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ŎƻƴƴŜŎǘed 
ŀƴŘ !±ǎέ 
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Stakeholders were then asked what the barriers are to CAVs. Figure 3-2 summarises the responses. On the connected 

vehicle side, barriers include data issues, such as who should own it, how it is made available and organised, how it is 

kept secure and private. There were business case issues, regulatory and organisational issues, local authority issues, 

concerns regarding bandwidth and coverage of the current cellular network and cyber security. 

On the automation side, barriers included technical issues, such as the performance of vehicles in inclement weather, 

complexity around the mix of vehicles and the need for AVs to have a safe place to stop should the technology fail. 

Liability was often cited as a concern, and the legality of highly or fully AVs. The limited metrics for determining the safety 

of AVs was expressed by a number of stakeholders. Business case issues included the cost of mapping and technology, 

and a feeling amongst some that car makers have been reluctant to invest heavily in developing the technology. User 

acceptance barriers were also discussed, including concerns regarding existing ADAS. 

3. RESULTS 
3.1 What are the Key Developments happening now? 

Results 
 

3.2 What are the barriers? 

During interviews, stakeholders were asked what they felt were the particularly exciting developments happening now 

with regard to either connected or AVs. The answers are summarised on Figure 3-1. 

Answers were varied. In the area of connected vehicles, they included the benefits of black box style telematics solutions 

for the insurance industry, the recognition of connected vehicles as a strategic opportunity for mobile network operators, 

to general and specific advancements in connected vehicle technology. 

In the area of AVs, stakeholders referred to the progress of Google in developing the technology, the cost of components 

decreasing and the inclusion of Advanced Driver Assistance Systems (ADAS) as standard features on many new vehicles. 

More generally, stakeholders were enthusiastic that Governments around the world are now engaged in both CAVs and 

it is on the agenda of all stakeholders, which was not the case a few years ago. There was also a recognition that the UK 

has an opportunity to grasp. 

The long list of recommendations was compiled from a combination of stakeholder interviews and from literature review 

of over 100 documents. They include a variety of potential interventions, some high level and quite general and some 

more specific. It was found that inputs could be organised into three areas: 

¶ Figure 3-3: Near term automation technology opportunities ς refers to inputs related to technology which is in 

use already or very close to market, such as ADAS. 

¶ Figure 3-4: Highly / fully AVs opportunities. 

¶ Figure 3-5: Cooperative ITS (C-ITS) opportunities ς refers to connectivity applications. 

To help readers navigate this document, many of the recommendations outlined within Figures 3-3 to 3-5 have reference 

number which refers to the paragraph reference within section 4 that contained further information. 

3.3 Recommendations 
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