
Electrifying Mobility: 
Realising a Sustainable 

Future for the Car



TRANSPORT AND SUSTAINABILITY

Series Editors: Stephen Ison, Jon Shaw and Maria 
Attard

Recent Volumes:

Volume 1:	 Cycling and Sustainability

Volume 2:	 Transport and Climate Change

Volume 3:	 Sustainable Transport for Chinese Cities

Volume 4:	 Sustainable Aviation Futures

Volume 5:	 Parking: Issues and Policies

Volume 6:	 Sustainable Logistics

Volume 7:	 Sustainable Urban Transport

Volume 8:	 Paratransit: Shaping the Flexible Transport Future

Volume 9:	 Walking: Connecting Sustainable Transport with Health

Volume 10:	 Transport, Travel and Later Life

Volume 11:	 Safe Mobility: Challenges, Methodology and Solutions

Volume 12:	� Urban Mobility and Social Equity in Latin America: Evidence, 
Concepts, Methods

Volume 13.	 Sustainable Transport and Tourism Destinations

Volume 14.	 Sustainable Railway Engineering and Operations



EDITORIAL ADVISORY BOARD

Lucy Budd, De Montfort University, UK
Michela Le Pira, University of Catania, Italy
Becky Loo, University of Hong Kong, Hong Kong
Corinne Mulley, University of Sydney, Australia
John Nelson, University of Sydney, Australia
Joachim Scheiner, Technical University of Dortmund, Germany



This page intentionally left blank



TRANSPORT AND SUSTAINABILITY  
VOLUME 15

ELECTRIFYING MOBILITY: 
REALISING A SUSTAINABLE 

FUTURE FOR THE CAR

EDITED BY

GRAHAM PARKHURST
University of the West of England, UK

and

WILLIAM CLAYTON
University of the West of England, UK

United Kingdom – North America – Japan  
India – Malaysia – China



Emerald Publishing Limited
Howard House, Wagon Lane, Bingley BD16 1WA, UK

First edition 2022

Copyright © 2022 Emerald Publishing Limited

Reprints and permissions service
Contact: permissions@emeraldinsight.com

No part of this book may be reproduced, stored in a retrieval system, transmitted in 
any form or by any means electronic, mechanical, photocopying, recording or otherwise 
without either the prior written permission of the publisher or a licence permitting 
restricted copying issued in the UK by The Copyright Licensing Agency and in the USA 
by The Copyright Clearance Center. Any opinions expressed in the chapters are those 
of the authors. Whilst Emerald makes every effort to ensure the quality and accuracy of 
its content, Emerald makes no representation implied or otherwise, as to the chapters’ 
suitability and application and disclaims any warranties, express or implied, to their use.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-1-83982-635-1 (Print)
ISBN: 978-1-83982-634-4 (Online)
ISBN: 978-1-83982-636-8 (Epub)

ISSN: 2044-9941 (Series)



vii

CONTENTS

About the Contributors� ix

PART 1  THE POLITICAL-ECONOMIC CONTEXT  
AND ENVIRONMENTAL IMPERATIVE

Chapter 1  The Electrification of Automobility
Graham Parkhurst� 3

Chapter 2  Easy Street for Low-carbon Mobility? The  
Political Economy of Mass Electric Car Adoption
Cameron Roberts� 13

Chapter 3  The Energy and Emissions Case and The  
Lifecycle Impact of Electric Cars
Eckard Helmers� 33

PART 2  OVERCOMING INERTIA: FROM INTERNAL 
COMBUSTION ENGINE TO ELECTRIC CAR

Chapter 4  Producing the Electric Car
Peter Wells and J.-P. Skeete� 53

Chapter 5  Making the Market: The Transformation  
Pathway to Electric Car Mobility in The Netherlands
Marc Dijk� 71

Chapter 6  Choosing the Electric Car
Colin Whittle and Lorraine Whitmarsh� 97

PART 3  LIVING WITH THE ELECTRIC CAR

Chapter 7  The Effect of Electric Car Adoption on Travel  
Patterns
Craig Morton� 119

Chapter 8  Becoming an Electric Car Owner – User  
Experience and the EV Community
William Clayton� 135



viii	 CONTENTS

Chapter 9  Planning for Electric Car Charging: A Review  
of Technologies, Criteria and Methods
Stefania Boglietti, Martina Carra, Massimiliano Sotgiu,  
Benedetto Barabino, Michela Bonera and Giulio Maternini� 159

PART 4  ELECTRIC CARS IN THE FUTURE

Chapter 10  Electric Cars: The Future Technological  
Potential
Javier Turienzo, Jesús F. Lampón, Roberto Chico-Tato  
and Pablo Cabanelas� 191

Chapter 11  Americans’ Plans for Acquiring and Using  
Electric, Shared, and Self-driving Cars
Neil Quarles, Kara M. Kockelman and Jooyong Lee� 211

Chapter 12  The Electric Car as a Component  
of Future Sustainable Mobility
Graham Parkhurst and William Clayton� 231

Index� 247



ix

ABOUT THE CONTRIBUTORS

Benedetto Barabino earned his PhD degree in Transportation Technology and 
Economics from the University of Palermo in 2007. Since 2019, he has been 
an Assistant Professor (tenure track) of Transportation Engineering at the 
University of Brescia (Brescia, Italy). From 2017 to 2019, he was the Head of the 
Department of Study and Research at CTM in Cagliari. From 2010 to 2016, he 
was a Managing Director at Technomobility Ltd., a research organisation in the 
public transport industry. His research interests include intelligent transportation 
systems, public transport planning, operations, service quality, bus safety, and 
fare evasion.

Stefania Boglietti is a Civil Engineer, PhD student in the Department of Civil 
and Environmental Engineering, International Cooperation and Mathematics, 
University of Brescia (Italy). with an Urban Planning and Transportation 
curriculum. Her research field is the adaptation and mitigation of cities to climate 
change with reference to areas subject to heat waves and floods following extreme 
weather events.

Michela Bonera is a Civil Engineer, with a PhD in Civil and Environmental 
Engineering, International Cooperation and Mathematics from the University of 
Brescia. Her research interests include road safety risk assessment, urban mobil-
ity, and PT transport service assessment. She currently works as a Transport 
Engineer at the Research, Innovation, and Development Office of Brescia 
Mobilità S.p.A., the PT company operators in the city of Brescia.

Pablo Cabanelas is an Associate Professor in the Department of Business 
Organization and Marketing of the University of Vigo and Member of the 
Postgraduate Faculty of the Mexican UNAM. Currently he is a Principal 
Investigator in the research group in knowledge organisation and has participated 
in several projects as a leader or participant. His research interests are networks, 
industrial marketing, competitiveness, regional development, and mobility. As a 
consequence of his research, he has published more than 20 publications in JCR 
journals.

Martina Carra earned her PhD degree with Honours in Civil Engineering and 
Architecture at the University of Parma in 2020. Since 2022, she has been 
an Assistant Professor (non-tenure track position) in Transportation at the 
University of Brescia (Italy). Her research interests include integration between 
urban planning, urban design and transport planning, accessibility, geographic 
information systems, and urban regeneration.



x	 ABOUT THE CONTRIBUTORS

Roberto Chico-Tato is an Industrial Engineer from the University of Vigo. He 
started working in 2006 as a Manager of innovation projects in the field of 
information technologies and different industrial technologies. Since 2019, in 
collaboration with the OE7 Research Group: Knowledge Organization and 
Development, he is working as a Project Manager of an Interreg POCTEP pro-
ject focused on the development of new mobility. In addition, he had experience 
in other areas such as education.

William Clayton (FRGS, FHEA) is a Senior Lecturer and Researcher in the 
Centre for Transport and Society at the University of the West of England, 
Bristol. He is a Geographer with a focus on sustainable transport and mobility. 
His published research includes studies into inclusive cycling and walking, per-
ceptions of public transport and travel time, autonomous vehicle technologies, 
and new micro-mobility trends in the use of e-scooters.

Marc Dijk is an Assistant Professor and a Research Coordinator at Maastricht 
Sustainability Institute at Maastricht University. His main research interests 
are innovation and innovation policy, sustainability assessment, and societal 
transformations. He is also Honorable Research Associate at Oxford University 
(Transport Studies Unit). Currently, he works on action-research projects in 
Living Labs focused on transdisciplinary learning, upscaling, and social exclusion 
(SummaLab and EmbedterLabs, NWO), and on circular business model innova-
tion (Circular-X, ERC).

Eckard Helmers is a Professor at the Trier University of Applied Sciences since 
1998. Initially coming from the field of marine sciences, where he received his 
PhD, he researched about automobile emissions for over 25 years. Particularly, 
he has been analysing the environmental impact of the European diesel car boom 
since more than a decade. He initiated the conversion of combustion engine cars 
to electric cars starting some 10 years ago, which enabled an in-depth life cycle 
assessment. He has been a Visiting Professor and Guest Scientist at Universities 
in Singapore, USA, Abu Dhabi, Sri Lanka, Ireland, Luxembourg, Israel, and 
Croatia.

Kara Kockelman has been a Professor of Transportation Engineering at UT 
Austin for 24 years and holds a PhD, MS, and BS in Civil Engineering and a 
Master’s in City Planning from UC Berkeley. She has authored over 190 journal 
articles (and two books), and her primary research interests include planning for 
shared and autonomous vehicle systems, energy and climate issues, transporta-
tion safety, and urban systems forecasting.

Jesús F. Lampón is an Industrial Engineer and PhD in Business Administration 
and is a Professor at the University of Vigo. He has been a Lead Researcher in 
more than 50 research projects with different firms and is manager of the pro-
gramme to promote business innovation in an Economy and Industry Regional 



About the Contributors	 xi

Government (Spain). He is an Editor of the European Research on Management 
and Business Economics and member of the Editorial Board of Kybernetes and 
Regional Science Policy & Practice.

Jooyong Lee is a Postdoctoral Researcher at Seoul National University. He 
received his PhD degree in Civil Engineering from UT Austin in December 2021, 
and his master’s from Chung-Ang University, South Korea in 2016. His research 
area covers autonomous vehicle modelling, traffic flow theory, vehicle-pedestrian 
interaction, and vision-based object detection and tracking.

Giulio Maternini is a Full Professor of Transportation Engineering at the 
University of Brescia. Since 2004, he is Rector’s deputy as a mobility manager 
at the University of Brescia. From 2010 to 2014, he was the Italian President 
of Italian Association of Traffic and Transportation (AIIT). Since 2012, he is a 
remote referee for Italian Ministry of University and Research (MIUR) funding 
calls. Since 2018, he is an Editor of European Transport. Since 2019, he is the 
Director of the Friendly City Study Center (CeSCAM). His research includes 
transport infrastructures, road design, and safety in transport.

Craig Morton is employed as a Senior Lecturer at Loughborough University since 
2018, specialising in transport planning, policy appraisal and decarbonisation. 
He has expertise in the topics of Electric Vehicle transitions as well as micro-
mobilty applications which he pursues through a diverse toolkit encompassing 
geo-computation, market segmentation, time series analysis, and psychometrics.

Graham Parkhurst (BA, MSc, DPhil) is a Professor of Sustainable Mobility and 
Director of the Centre for Transport & Society at the University of the West of 
England. He has taught and researched topics related to transport policy since 
1991. His current research examines the sustainable mobility implications of 
greater automation and electrification, and the emergence of new business mod-
els, taking a critical lens to the discourses and practices of ‘future mobility’. He is 
a Fellow of the Royal Geographical Society.

Neil Quarles (MS, PE) is an Engineer at the Austin Transportation Department. 
He received his master’s degree in Civil Engineering from UT Austin in December 
2017, and his bachelor’s from UT Austin in 2012. During his time at UT, his 
research focused on transportation forecasting, using simulation tools for under-
standing potential adoption of shared, autonomous, and electric vehicles, and 
how the availability of these technologies may influence travel decisions.

Cameron Roberts is a Canadian Socio-technical Transitions Researcher currently 
based in Madison, Wisconsin, and Ottawa, Ontario. He has a background in the 
history of science and technology, with a particular focus on transportation sys-
tems. His research involves applying historical methods to present-day problems, 
especially those involving sustainability. As of this writing, he is using historical 



xii	 ABOUT THE CONTRIBUTORS

analogues to study carbon dioxide removal and solar radiation management sys-
tems from a social science perspective.

Jean-Paul Skeete is originally from the Sunny Island of Barbados. He moved 
to the UK with his family in 2014 and graduated from the University of York 
in 2018 with a PhD in Politics. He subsequently found the way to the Cardiff  
University Business School in 2018, where he continued to focus on postdoctoral 
and lectureship research on sustainability within the automotive sector, as well as 
exploring disruptive innovation in other industries.

Massimiliano Sotgiu has a bachelor’s degree in Economics and Business at the 
Catholic University of Milan; studies in Economic Sociology and Marketing; 
Founder and Chairman of Ingenera Srl, a company based in Italy specialised in 
renewable energy and focused on the production of storage systems and energy 
efficiency projects. He is dedicated to projects regarding the energy transition 
of homes, companies, and mobility systems, and on the creation of off-grid EV 
charging stations employing renewable sources.

Javier Turienzo is an Industrial Engineer, MSc in SME Management and Cum 
Laude PhD in Business Administration (2022) from the University of Vigo. He 
has been an Associate Lecturer since 2020 at University of Vigo, focussing his 
research on new mobility developments and their social and industrial effects 
with a participation in three journal publications, eight congresses and seminars. 
His work experience is oriented to develop strategy and coordination as Head of 
Logistics areas on engineering firms, TIER 1 and TIER 2 automotive.

Peter Wells is a Professor of Business and Sustainability, Director of the Centre 
for Automotive Industry Research, and Pro Dean External Engagement at 
Cardiff  University Business School. He undertakes research into the global auto-
motive industry with academic and applied interests in sociotechnical transitions, 
business models, cultures of automobility and sustainability. He loves challenging 
audiences and contesting accepted wisdom. He hopes that he is contributing to 
a more sustainable world, in what he teaches and in the research he undertakes.

Lorraine Whitmarsh, MBE, is an Environmental Psychologist, specialising in 
perceptions and behaviour in relation to climate change, energy and transport, 
based in the Department of Psychology, University of Bath. She is the Director 
of the ESRC-funded UK Centre for Climate Change and Social Transformations 
(CAST). She regularly advises governmental and other organisations on low-car-
bon behaviour change and climate change communication, was one of the Expert 
Leads for Climate Assembly UK, and is the Lead Author for IPCC’s Working 
Group II Sixth Assessment Report. Her research projects have included studies 
of meat consumption, energy efficiency behaviours, waste reduction and carrier 
bag reuse, perceptions of smart technologies and electric vehicles, low-carbon 
lifestyles, and responses to climate change.



About the Contributors	 xiii

Colin Whittle is an Environmental Psychologist specialising in understanding 
attitudes and behaviours relating to sustainability and the environment. His 
projects have focused on householder acceptance of smart energy technologies, 
householder acceptance of policies for achieving energy efficiency, and the effec-
tiveness of pre-purchase sustainability information on purchasing decisions. He 
also investigates different aspects of transport behaviour and perceptions of dif-
ferent transport modes, including alternative fuel vehicles.



This page intentionally left blank



PART 1

THE POLITICAL-ECONOMIC 
CONTEXT AND ENVIRONMENTAL 
IMPERATIVE



This page intentionally left blank



3

Electrifying Mobility: Realising a Sustainable Future for the Car
Transport and Sustainability, Volume 15, 3–12
Copyright © 2022 by Emerald Publishing Limited
All rights of reproduction in any form reserved
ISSN: 2044-9941/doi:10.1108/S2044-994120220000015003

CHAPTER 1

THE ELECTRIFICATION  
OF AUTOMOBILITY

Graham Parkhurst

ABSTRACT

Observations worldwide suggest that climate heating has moved from the stage 
of being a conceptual future threat to being widely recognisable as having a tan-
gible and present impact in the 2020s. The promotion of the electric car, as a key 
feature of the wider electrification of mobility, is one of the key policy initiatives 
seeking to reduce climate change emissions from the transport sector, particu-
larly in the wealthier, more car-dependent states globally. Such developments led 
the International Energy Agency to question, in 2020, whether we had entered 
the decade of “electric drive” (IEA, 2020). However, electric motive power is 
not new. Electric cars have been around for longer than the internal combustion 
engine (ICE). The century-long dominance of the latter is explained by a num-
ber of advantages and contextual factors. In the 2020s, whilst some of the bar-
riers to EV adoption have reduced, others, notably battery energy density and 
cost to the consumer, remain. And the consequences of the transition to electric 
cars will be felt not solely in respect of greenhouse gas emissions, but will affect 
economic production, the relative demand for resources and human skills, social 
and technical practices, travel behaviour, and the extent to which all citizens are 
included in/excluded from mobility systems, and hence wider society.

The present chapter introduces the principal themes of the book, outlining the 
narrative through its 4 parts and 11 subsequent chapters. In doing so, it under-
lines the importance of the transition from the internal combustion engine 

http://doi.org/10.1108/S2044-994120220000015003
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to the electric motor as not simply a technical substitution, but a potential 
revolution that could radically change the economy, society, and hopefully the 
environment, for the better. Now is an important moment to be charting and 
examining the rise of the electric car and exploring whether it represents a step 
towards more sustainable mobility.

Keywords: Climate heating; electrification; sociotechnical transition; 
electric car; sustainable mobility; automobility

The final stages in the preparation of this book coincided with a context in which 
climate change was not only increasingly apparent but also had triggered a new level 
of alarm that its progress might soon be unstoppable. A key iteration in the series 
of annual summits of parties to the United Nations Framework Convention on 
Climate Change was held in Glasgow in November 2021. ‘COP26’ was presented 
by the host government as the ‘last best chance’ (UK Government, 2021, p. 6) for 
sufficient action to limit the worst implications of climate change for the viability 
of many species, including humans. The conference was seen as particularly crucial 
due to a series of climatic and climate-linked events in the previous months, leading 
to a new intensity in the global public discourse, tracked extensively in the media. 
Perhaps most salient amongst the high-temperature records broken by the several 
heatwaves felt in the Northern hemisphere summer was that at the village of Lytton 
in British Columbia, Canada. For three days in a row in late June, temperatures 
shattered the previous national record of 45 °C set in 1937 (Little, 2021), reaching 
49.6 °C on 30 June 2021, exceeding the predictions of climate models (Watts, 2021a). 
Then, within a week, Lytton had been all but destroyed by one of many wildfires trig-
gered by the ‘heat dome’ (Burston & Cecco, 2021). Across the Atlantic in mid-July, 
a rainstorm deposited two-months’ rainfall on northwest Europe in 48-hours. The 
storm, variously described as a ‘once-in-a-generation’, ‘200-year’, and ‘millennial 
event’, triggered extensive flooding resulting in the loss of over 150 lives (Oltermann, 
2021). Also in July, over 300 people died in floods triggered by record extreme rains, 
a year’s-worth of rainfall in three days, in Henan, China (Davidson, 2021).

Whilst excess rainfall troubled many countries, already by August, the year 
2021 was declared the worst global wildfire season since satellite records began 
(Watts, 2021b). Fires were spreading out of control that month in both Greece 
and Turkey (Otte, 2021), whilst in July, the situation became so severe with the 
‘Bootleg’ fire in Oregon, that commentators resorted to hoping the natural side 
effects of ‘smoke-shading’ from other fires would outweigh the wind and light-
ning strikes induced by Bootleg itself  (The Guardian, 2021).

Beyond these relatively short-duration events, there was also growing concern 
about ‘tipping points’ leading to more fundamental and irreversible change, such 
as heightened concern that the Gulf Stream circulation current in the Atlantic, 
already at its slowest for 1,600 years might imminently halt (Carrington, 2021), 
causing radical changes to the geographies of temperature and rainfall, with dis-
astrous consequences for human food production.



The Electrification of Automobility	 5

Growing beliefs that the opportunities for sufficient action were reaching 
end-game injected intensity into international and national debates around the 
acceptability of solutions which would require human behaviour change and 
have uncertain economic consequences (even if  the implications of inaction were 
expected to be greater for both humans and the economy). These debates focussed 
a spotlight on electricity as a cross-sectoral vector for zero-carbon energy, due to 
its capability of being produced in a range of ways, and the existence of increas-
ingly effective technologies which enable electrification as a process of substitut-
ing fossil fuels with electric power. In this context, the electric vehicle emerged 
as an attractive solution for the transport sector, promising significant increases 
in energy efficiency and reductions in greenhouse gas emissions, all, according to 
some visions, for relatively little behaviour change. The overarching aim of this 
book is to deconstruct and evaluate that composite claim.

Electric motive power is not new; indeed, it has been part of the transport sys-
tem for some 170 years; rail, road, and water transport applications were amongst 
the pioneering implementations of the electric motor from the early nineteenth 
century. Nonetheless, the technology was immediately in competition with steam 
‘external’ combustion engines, mainly fuelled by coal, and later the petroleum-
fuelled ICE.

One key advantage of electric power across the decades has been relative sim-
plicity. The invention of the rechargeable lead-acid battery by Gaston Planté in 
1859 predated the internal combustion engine by two decades, and hence the first 
car was in fact electric, whilst an electric car was the first vehicle to exceed 100 km/h, 
and for the first 20 years or so of the automobile age, electric models were the most 
numerous and popular (Guarneri, 2012). A photograph of Thomas Parker’s first 
electric car of 1884 shows a four-wheel ‘horseless carriage’ with three passengers 
aboard and an altogether more solid appearance than Benz’s tricycle (Parkhurst, 
2021). More fundamental advantages behind the initial attractiveness and popu-
larity of EVs included cleanliness and quietness of operation: EVs were literally 
less likely to ‘scare the horses’ and promised to remove their ‘noxious emissions’, 
rather than replace manure with exhaust fumes. They were also far easier to oper-
ate than the alternatives, representing for a comparatively short period both the 
‘best available technology’ and fashionable consumption. Indeed, for the first 20 
years of the ‘automobile’, both ICE and electric vehicle (EV) technologies offered 
similar range (30–50 km) and speed (15–25 km/h). EVs provided taxi services in 
New York and postal deliveries in France (Guarneri, 2012, p. 6).

From this relatively strong competitive position, the relegation of the electric 
road vehicle during the 1920s alongside the increasing domination of the ICE 
vehicle (ICEV) offers some insights for the current aspirations for an electrifica-
tion transition, as the key factors in the historic fate of EVs continue to feature 
strongly in modern debates.

Electric cars in the 1910s were costly, not only in absolute terms but also rela-
tively so. The rise of mass ‘Fordist’ production, indeed pioneered in the auto-
assembly industry, more than offset the simplicity advantage of the EV. In the 
United States, electric battery cars were up to five times more expensive than 
ICE cars and were therefore a luxurious, exclusive option (Guarneri, 2012).  
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Even today, EVs continue to bear a price premium, and models have been over-
represented in the premium segments, suggesting production is less profitable  
(at least to-date) for utility models. Moreover, for many private purchasers, the 
used car market remains the key one, and EVs have hitherto been a niche option 
in that domain, and subject to concerns about battery longevity.

And once an ICEV had been purchased, it was affordable to use due to petrol 
or ‘gas’ being a plentiful commodity which could be refined in large volumes at low 
cost and sold into a market at a price which did not reflect the long-term environ-
mental and health costs of the emissions. This latter point is critical, as the effi-
ciency of EVs is only attractive to the consumer where the cost of fuel is a salient 
decision-making factor. In some jurisdictions, notably in Europe, duties and taxa-
tion maintain a significant price differential between liquid road fuels and electric 
recharging, with electric vehicles usually being substantially cheaper to refuel. This 
is not the case globally, and so in some places such savings are a weak motivation.

ICE technology continued to be developed and refined, leading to more comfort-
able, reliable, and easier to use vehicles and, in particular, range grew. In this con-
text, the parallel enhancement in road infrastructure enabled the ICE car to become 
a long-range transport mode, rivalling the monopoly provider of such services, the 
railways. Whilst a local service domain suited the EV, which could be charged over-
night sufficiently for a relatively short, moderate-speed daily use pattern, the energy 
intensity necessary to support higher speed and distance was not available from the 
battery technology at the time. However, limited range and associated ‘range anxi-
ety’ continue to be a constraint on the attractiveness of EVs to consumers, who tend 
to buy for the longest potential journey not the typical daily trip, with greater range 
tending to come only with significantly higher purchase cost.

The importance of the ICEV production industry has developed a particular 
economic role and geographical pattern, producing important concentrations of 
employment with a range of skill levels and associated political importance in 
terms of economic activity. The significant investment in plants capable of pro-
ducing particular kinds of vehicles and motors adds financial inertia to political 
inertia. Electrification demands significant changes in the business practices of the 
established auto manufacturers, and over a comparatively short period of time, 
at a high short-run cost of restructuring and re-equipping factories and supply 
chains, as well as managing other barriers to transition such as winners and losers 
amongst groups of workers with specialist skills in the labour market.

The rise of the ICE has changed society in terms of particular behaviours and 
practices. In response to the availability of affordable, fast, private transport by 
vehicles that can provide daily mobility in exchange for being refuelled once a 
week or so, and in a matter of minutes, urban form has evolved in most places to 
become less dense and less constrained by alignment with public transport service 
corridors. Such a system has created a particular culture of automobility (Urry, 
2004) and dependence on the car (Mattioli et al., 2020). The place for EVs in this 
spatial-socioeconomic nexus after 1950 was limited and specific, where stringent 
noise or gaseous emissions requirements were prioritised, such as industrial appli-
cations within closed environments, or the British tradition of before-dawn, daily 
deliveries of milk to households.
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Hence, the electrification of the mobility sector seeks to overturn a deeply 
entrenched system built on plentiful, available, easily-distributed, and stored fossil-
fuel power. EVs are attempting to emerge from niche applications to become the 
primary motive force, requiring that specific ownership, usage, and maintenance 
practices associated with ICEVs are challenged. The scale and difficulty of the 
project should not be underestimated. Whilst the electric motor has always been a 
competitive technology, and the powertrain efficiency has been enhanced through 
developments in power electronics, the limited energy density and recharging time 
of batteries for motive power – the original Achilles heel of the electric vehicle – 
remains a significant technical and consumer barrier, even if  significant resources 
are being directed towards removing it.

The electrification of mobility consists of a number of technologies applied 
across both traditional and novel forms of transport (Parkhurst, 2021). In the 
case of rail, it merely implies the diffusion of mostly well-established technolo-
gies across networks, many of which already exhibit a high reliance on electric 
traction. For entirely new modes, such as the small personal mobility modes of 
e-scooters and e-bikes, an entirely new support infrastructure and user-culture 
must be created, but the technical constraints are largely solved by solutions such 
as detachable, low-capacity batteries which can be recharged off the vehicle. Major 
problems remain for the long-distance, energy intensive modes of aviation and 
shipping, where it is not yet clear whether purely electric solutions are feasible. 
Even amongst the traditional road vehicles, the opportunities for electrification 
show variability: long-distance road freight haulage might need solutions such as 
overhead pantograph infrastructure for a purely electric energy solution to be suf-
ficient, whereas battery storage is a far more reasonable prospect for urban buses 
following predictable duty cycles and covering modest daily distances.

However, the mode of transport in focus for the present book is the passenger 
car, as it dominates the road networks of the industrialised states by its physical 
presence, and, in most of these states, is the leading means of passenger transport 
by number of trips, and even more obviously by annual distance travelled, for 
example, accounting for more than two-thirds of passenger-km in the European 
Union in 2017 (European Environment Agency, 2019). And for the passenger 
car, and hence this book, the clear leader technology in the 2020s is the battery-
electric vehicle (BEV).

A potential contributor technology for electrification is the hydrogen fuel cell 
(FC), producing electricity on-board by electrolysis, and requiring refuelling with 
hydrogen gas under pressure. However, although as a technology FCs have a long 
heritage, application to road transport is relatively recent; mainly since 2000. 
There have been few production FC cars reach the market and these have some-
times been limited offers under special lease arrangements. At the time of writing, 
only two major manufacturers (Toyota, Hyundai) had models available in the 
United Kingdom. The longest-running model, the Toyota Mirai, had achieved 
sales of approaching 10,000 units globally 2014–2022. From the consumer per-
spective, a FC Vehicle (FCV) potentially replicates ICEV refuelling practices, 
but if  the BEV charging network is limited, that for FCVs is almost absent, and 
considerable environmental and technical challenges remain around sourcing and 
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supplying sufficient hydrogen. FCs remain a potential future option particularly 
for large vehicles operating from depots with their own refuelling infrastructure, 
but the BEV is currently the only commercialised and attractive option for most 
light road vehicle applications.

FCVs are in fact just one example of a hybrid technology combining a power 
generator with a battery for its energy needs. Most hybrid EVs (HEVs) combine 
batteries with an ICE; the two either acting in concert or as alternates. Toyota  
launched the first mass-produced ICE-BEV hybrid, the Prius, in 1997. By 2020, 
most hybrids had batteries which could be pre-charged from the electric grid as 
well as the capability to operate solely on the battery for medium speed and dis-
tance trips. However, whilst hybridisation has been a useful transitional technology, 
it comes with the higher cost and vehicle weight of duplicating the powertrain, 
and increases complexity over the ICE, rather than reducing it as a pure EV does. 
ICE-BEV hybrid dependence on fossil fuels is likely to remain, limiting the extent 
to which a sustainable future for the car is possible. Hence, HEVs are considered 
where essential in this book to understanding the evolution of the BEV car, but 
are not a central focus. Otherwise, hydrogen FCs, battery-swap technologies, and 
advances in battery storage may reduce the barriers to electrification in the future, 
and the interrogation of these more futuristic vehicles is on the horizon of the 
scope of this volume, but it nonetheless emphasises current evidence and experi-
ences in understanding at what point we have reached in the transition to the elec-
tric car, the wider societal and economic changes which are underway, and whether 
the transition will bring wider sustainability benefits.

The book takes a multidisciplinary approach drawing on sociology, social 
and environmental psychology, business studies, political studies, sociotechnical 
transition studies and environmental science, as well as transport planning and 
geography. Analytical approaches include systematic literature review, multi-cri-
teria analysis, analysis of financial flows, quantitative travel data analysis, digital 
ethnography and discourse analysis, whilst theoretical perspectives draw upon 
social practice theory, theories of technology adoption, political-economic the-
ory, psychological theories of personality, self-presentation, and social norms, 
and space–time geography.

Part 1 considers the ‘contexts and imperatives’ of transitioning to electric cars. 
In the first chapter, Roberts explores the interrelationships between society, the 
economy, and the built environment that have coevolved over the last century to 
become a specific set of technologies and practices, picking up the debate on how 
far electric cars can represent a ‘drop-in’ technological substitution, or will be 
embroiled in political struggles between interests seeking to protect the value of 
capital, livelihoods, and even current parking practices.

Even if  electric cars do achieve wide levels of acceptance and adoption, a more 
fundamental question about the transition is whether it does indeed provide the 
technological basis to radically reduce the negative environmental consequences 
of both car ownership and car use. Over recent decades, the transport of people 
and goods has been responsible for a growing share of global energy consumption 
and greenhouse gas emissions. In the EU in 2016, road transport was responsible 
for 72% of transport sector carbon dioxide emissions, and car use 60% of these 
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