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Abstract: Air pollution contributes to 9400 deaths annually in London and diesel vehicles are
considered a major source of lethal air pollutants. Consequently, the UK government announced its
intention to ban diesel vehicles by 2040 to achieve a sustainable zero-carbon road transport system.
Since no empirical studies have used a bottom-up approach to seek Londoners’ views, it is therefore
worth investigating the public opinion regarding this forthcoming ban. This paper aims to fill this
research gap by taking London as a case study. A survey was designed, and fieldwork was conducted
to distribute questionnaires to Londoners. Completed questionnaires were analysed using both
quantitative and qualitative methods. The findings revealed that the majority of Londoners would
be in favour of the ban if they were sufficiently exposed to the appropriate sources of information
and were favourably disposed towards environmental protection measures. The results also showed
that Londoners were more likely to switch to electric vehicles (EVs) if they were offered generous
incentives and encouraged to use scrappage schemes. The present study makes a strong case for
enforcing the ban well before 2040. The significance of this research is to provide clearer signals
regarding the future of diesel vehicles, which in turn will strengthen the EV policy and uptake.

Keywords: low carbon technologies; low carbon transition; decarbonisation; zero carbon; air pollution;
diesel ban; electric vehicles; transport policy; transport planning; London

1. Introduction

In recent years, European governments including the UK, have committed to addressing the
adverse air pollution in their cities, by setting targets to decrease the carbon dioxide (CO;) levels.
Since then, the use of diesel vehicles has been incentivised and these are favoured over petrol vehicles in
several European cities through the 1998 agreement between the European Automobile Manufacturers
Association and the European Commission [1,2]. As a result, diesel vehicles now form a significantly
increased share of the UK’s licensed vehicle fleet. Since 1994, the proportion of diesel vehicles increased
from 7% to about 40% in 2016, reaching a total of more than 12 million vehicles [3]. Although
previous research has asserted that diesel vehicles are more CO, efficient than petrol vehicles [4,5],
a very recent study revealed that diesel vehicles produce similar “real-world” CO, emissions to
petrol vehicles [6]. In the same study, the authors indicated that diesel vehicles have not demonstrated
significant advantages over petrol vehicles in terms of CO, emissions since 1995 in Europe. The policy
of favouring diesel vehicles over petrol vehicles came at the cost of a considerable increase in air
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pollution in many cities, particularly in London, since diesel vehicles emit toxic pollutants such as
nitrogen oxides (NOy) and particulate matter (PM) [4], which are recognised as the most dangerous
to the human health [4,7]. Thus, there is an urgent need to take action against the continuation of
diesel vehicles.

Studies have shown that the transport sector emits the greatest amounts of greenhouse gas (GHG)
emissions [8], whereby 95% of transport sector emissions are caused by the road transport [9]. In 2014,
the road transport was responsible for 20% of all global CO, emissions [10]. Although the scope of
this paper focuses primarily on road transport emissions due to the scale of their contribution to
London’s air pollution [2], it is imperative to point out that there are other sources of air pollution that
originate from within the transport sector such as aviation, rail, and maritime activities as well as other
sectors including industrial and energy productions [2,11,12]. Therefore, it is argued that addressing
the emissions produced by all of the aforementioned sources should be considered when developing
policies for a sustainable zero-carbon transport system. Otherwise, failure to reverse the current trends
in the transport emission concentrations will only exacerbate the situation and lead to further adverse
consequences in the future.

London’s air quality is considered the worst among European cities [13], and the UK has been
threatened with legal action and fines if it fails to reduce its air pollution emissions in some cities
including the capital [14]. As a result, successive governments and policymakers have tried to
implement new policies to tackle air pollution in London but, regrettably, the crisis still prevails [15].
In addition, recent studies have revealed that the vast majority of Londoners (82%) agreed that tackling
air pollution must be a priority [16]. We therefore emphasise that effective new transport policies,
tailored to the challenges that the capital faces, must be developed and introduced as a matter of
urgency. This situation underpins the salience of this research paper.

In light of the current air pollution situation, the Mayor of London set a goal of achieving a
zero-emission road transport by 2050 in the Mayor’s Transport Strategy (MTS) [17], and the UK
government is committed to lowering GHG emissions by 80% by 2050 through the 2008 Climate
Change Act [11], as articulated in the Agenda 2030 for sustainable development [18]. It is argued that
achieving this ambitious target can be attained by the decarbonisation of the transport sector [11].
Consequently, the UK government has announced its intention to ban the diesel and petrol vehicles
by 2040 [19] in order to counteract air quality issues. The government justified the forthcoming ban
by publishing reports [20] predicting that, by 2040, (1) high NOx levels in the UK will be one of the
biggest environmental risks to people’s health in terms of diabetes, asthma, bronchitis, lung cancer,
and heart disease; and (2) air pollution in the UK is expected to destroy 50% of the plant life as well
as 40% of the wildlife habitats. However, there is a continuing debate about whether banning diesel
vehicles can provide the answer to tackling air pollution. On the one hand, some German politicians
as well as car companies, are not in favour of the ban and feel that it is “excessive” [21,22]. On the
other hand, transport and environmental experts [7,15,23] realise the importance of the ban and have
therefore made a strong case for policymakers to implement it as soon as possible. Recent research
shows that banning diesel vehicles would have a significant impact on reducing the NOy and PM, 5
levels as well as improving the public health [7,15].

Studies examining the public opinion concerning the ban are scarce. Previous literature paid
much attention to interventions such as the creation of low emission zones (LEZs) [24-26], but the
authors concurred that LEZs do not bring about the desired improvements in the local air pollution.
One recent study investigated the potential economic and health benefits of banning diesel vehicles
in Dublin [7], while others have attempted to predict the attitudes of UK drivers towards switching
to electric vehicles (EVs) after the ban is introduced [20]. However, to the best of our knowledge,
there have not been any empirical investigations, specifically using London as a case study, to gauge
public opinion regarding the forthcoming ban on diesel vehicles in 2040. The public opinion with
respect to any putative ban has yet to be fully explored. Furthermore, it is argued that the reluctance to
implement the ban in the UK is a contributing factor to thwarting the early uptake of EVs as well as
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weakening the EV policy [15,23]. For this reason, our research is significant, as it investigates whether
the ban can be implemented earlier than 2040. The outcome of this investigation will provide clearer
signals regarding the future of diesel vehicles, which in turn will strengthen the EV policy and uptake.

We argue that addressing London’s air pollution is fundamentally linked to three factors, namely:
(1) A strong political will, which includes strategies and action plans on the city, national, and
international levels; (2) the cultural paradigm, e.g., city branding. This comprises the practices and
marketing of the city, which has a direct influence on sustainability and people’s behaviours [27,28]; and
(3) public participation. This paper takes into consideration the third factor, i.e., public participation,
paying particular attention to the case study of London using a bottom-up approach.

This paper aims to fill the gap in the literature by establishing the public opinion and attitudes
towards the ban. It also aims to investigate the rate at which the Mayor should implement the ban, and
to explore what factors may influence the public acceptance of this policy. Although the forthcoming
ban is intended to apply to both diesel and petrol vehicles, the core focus of this paper is on the diesel
vehicles since they produce more toxic emissions that require further attention.

2. Case Study, Data and Methods

2.1. Case Study Context

London is the capital city of the UK with an approximate population of 10 million and this figure
is expected to increase dramatically in the near future [29,30]. This rapid growth in the population
has led to greater car use and ownership. In 2018, the number of private licensed cars in London had
reached about 2.7 million [31], causing serious problems in terms of air quality and health. For instance,
a study conducted in London reported that the number of deaths caused by the NOy and PM; 5 as
being about 9400 per annum [32]. London is a popular destination for tourists from all over the world,
and its air quality is considered the worst among British cities. Therefore, it was selected as a case
study since it has an impact on millions of people.

The capital also possesses several characteristics that make it a suitable case for the investigation
of banning diesel vehicles. First, it is regarded as a world leading city in the transport innovation
and cutting-edge technology, as well as hosting a number of top-class researchers [33]. These factors
enable innovative solutions and effective intervention measures to be generated [34,35]. Second, it
is equipped with suitable tools to facilitate a shift away from diesel vehicles to more sustainable
alternatives, as well as encouraging active travel via its sophisticated transport system [36,37]. Third,
it offers a rich dataset in terms of modelled emissions for different air pollutants that is easily available
for research purposes [38].

2.2. Data and Methods

Data used in this study were collected via a face-to-face survey which was distributed to Londoners
by the fieldwork conducted from June to August 2018. We utilised a random sampling method [39],
similar to the approach used by Cao [40], and Cao and Hickman [41-43]. Prior to each interview,
participants were asked if they were permanent residents in London and aged 17 or over. The targeted
sample comprised those aged 17 or over since it is only license holders from this cohort who are
legally permitted to drive. Only those who fulfilled these requirements were accepted to participate
in this study and complete the survey. With a view to filling the knowledge gap in the literature
regarding public attitudes towards the forthcoming ban on the internal combustion engine (ICE)
vehicles (i.e., diesel and petrol), the survey sought to: (1) Collect insightful information about the
Londoners’ level of awareness about the harm caused by diesel vehicle emissions; (2) establish their
views and attitudes regarding the forthcoming ban; and (3) discover whether they would be willing to
shift to EVs. We argue that undertaking these investigations using a bottom-up approach is important
because driving diesel vehicles can be cost-effective. As such, diesel vehicles use slightly less fuel than
petrol ones, which offer cheaper running costs. Thus, diesel vehicles might be perceived as a more
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convenient option. The survey was piloted to make sure that all the questions were clearly worded
without ambiguity and to avoid problems related to a low response rate. It was checked by a small
number of colleagues and peers (n = 18) at the University of Westminster and University College
London. As aresult, 139 valid responses were collected. The survey consisted of eleven multiple-choice
questions, while the twelfth was an open question designed to allow respondents to provide more
detailed comments, which have been used for qualitative analysis in this research.

This section outlines the survey questions that were distributed to Londoners: (1) Since poor air
quality affects the quality of life referring to the state of wellbeing in terms of health, comfort, and
happiness [44], the first survey question sought to ascertain the Londoners’ levels of satisfaction in
respect to air quality. This question sought to discover to what extent they agreed with the following
statement: “I am satisfied with the air quality in London”. (2) The second question in the survey aimed
at identifying their level of awareness about the harm caused by diesel vehicles since it is argued that
the level of awareness influences people’s attitudes towards environmentally-friendly products [45].
(3) The next survey question was consequently designed to find out how Londoners would feel about
purchasing a diesel vehicle having been informed about some of the health problems that diesel vehicles
cause. Respondents were asked: “Emissions from diesel vehicles can cause premature deaths and
many diseases such as asthma and lung cancer. Would you, as a consequence of the statement above,
still be willing to purchase a diesel vehicle?” (4) In response to the UK government’s announcement
that ICE vehicles will be banned from the beginning of 2040, the fourth survey question involved a
hypothetical scenario whereby respondents were invited to envisage that the government wished to
enforce a ban on diesel vehicles from the start of 2019. The purpose of this survey question was to
determine how quickly the Mayor of London should introduce the policy. (5) The fifth question in the
survey asked respondents about the type of vehicle that they owned (i.e., diesel, petrol, EV, etc.) so as
to provide an insight into the proportion of car users in addition to the vehicle types. (6) The sixth
survey question was essential to gain insights into how the diesel and petrol car drivers would act if
the government incentivises EVs or bans ICE vehicles completely. Therefore, only respondents who
represent the car-driving cohort were required to complete this question. Respondents were asked to
what extent they agreed with the following statement: “I would replace my diesel/petrol vehicle with
an electric one.” (7) The purpose of the seventh survey question was to ascertain whether participants
had become sensitised towards the environment after they had been exposed to information about
the potential harm caused by diesel vehicles. Respondents were asked about the kind of vehicle
they would purchase if they were going to purchase one today. Lastly, the eighth, ninth, tenth, and
eleventh questions in the survey sought to obtain information about the participants’ characteristics in
terms of gender, age, highest educational attainment, and main transport mode for work [41,43,46-48],
all of which are presented in Table 1 below. The final survey question was an open question that asked
respondents to provide any suggestions and recommendations on how to improve London’s air quality
in relation to the diesel vehicle emissions.
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Table 1. Sample characteristics.

Frequency Percentage

Gend Male 76 55%

ender Female 63 45%

Ace 17-30 years old 73 52%

8 Over 30 years old 66 48%

Secondary school or below 1 1%

Educational attai " Bachelor’s degree 67 48%

ucational attainmen Master’s degree 60 43%

Doctoral degree 11 8%

. . Yes 85 61%
Vehicl h

ehicle ownership No 54 39%

Car 20 14%

Bus 25 18%

Main transport mode for work Underground/Overground 75 54%

Cycle 12 9%

Walk 5 4%

Others * 2 1%

* “Others” is comprised of working from home and/or not currently employed.

The present study utilises a non-parametric statistical testing method known as the Kruskal-Wallis
H [49]. The test static, H, is calculated by the following formula:

2 R
H= NN=T ;n—i—3(N+1) 1

where:

O N:Total sample size
K: Number of samples
R;: Sum of ranks in the ith sample

O O O

n;: Size of the ith sample.

The Kruskal-Wallis H Test (KWT) is a rank-based approach to the one-way ANOVA, which
determines whether there are statistically significant differences between three or more groups for
a dependent variable [50]. The KWT assumes that: (1) The sample population is drawn at random;
(2) the observations of the samples are independent; and (3) the scale of measurement of the dependent
variable should be at least ordinal [50]. This non-parametric statistical test has been used by many
researchers [51-53], most commonly in behavioural sciences [54]. It is utilised in this study with the
aim of gaining greater insight into the factors that may influence the public acceptance of the ban on
diesel vehicles.

Perhaps a minor limitation of this method is that it indicates if there is a significant difference
between groups but does not indicate which groups are different. Therefore, a qualitative analysis
was conducted to overcome this limitation. In this paper, a mixture of quantitative and qualitative
approaches is used [47]. The purpose of doing this is to minimise the disadvantages of each individual
approach while maximising the benefits of both approaches combined [55].

3. Results and Discussion

3.1. Air Quality Satisfaction

The results show that the highest percentage of respondents (67%) said they “disagree” with
the following statement: “I am satisfied with the air quality in London”. By contrast, only 22% of
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respondents stated that they “agree” with the statement, and approximately 12% said they “neither
agree nor disagree”.

For 67% of the sample population to be dissatisfied with London’s air quality calls into question
the validity of current policies aimed at reducing the air pollution. This result also indicates that further
and quicker actions should be taken by the Mayor of London and the responsible authorities [56]
as well as car industries [37], perhaps in conjunction with community-led initiatives. Nevertheless,
experts argue that such initiatives led by the community alone are unlikely to have an impact in the
long term as they have to be supported by governmental interventions [37].

To highlight the importance of exploring respondents’ satisfaction with the air quality, a study
conducted by MacKerron and Mourato [57] to assess the relationship between the air quality in
London and Londoners’ level of life satisfaction, found that air pollution and life satisfaction are
significantly correlated, so that, as air pollution increases, Londoners” life satisfaction diminishes.
This may suggest that air pollution not only affects people’s health, but also their perceptions of
life satisfaction. Policymakers are aware of the hazard generated by air pollution and it is therefore
incumbent on them to act promptly.

The last survey question was an open question, which sought the respondents’ in-depth views on
air pollution in London. Regarding air quality satisfaction, one participant stated:

“Air quality is good in London.” (male, 24).

Analysing the aforementioned respondent’s statement, current studies show that this is not true
for London as a whole. In fact, estimates show that air pollution in London contributed to 4267 deaths
in 2008 [58] and that this figure had increased to about 9400 in 2015, according to Walton et al. [32].
Since London has consistently breached the legal limits of the PM; levels, the UK has been threatened
with legal action [14]. Poor air quality in London is also a motivating factor that underpins this research
since the majority of Londoners stated that tackling air pollution should be prioritised [16]. However,
it could be argued that the respondent referred to above may be living in a less polluted area, which
they may regard as being, in their judgement, relatively cleaner or at least sufficiently clean. Perhaps
it would make more sense if the respondent had stated that air quality is good in their particular
area rather than proposing that what discretely applies to one area applies to London as a whole.
Respondents who stated that they “neither agree nor disagree” with the statement above might also be
living in areas of London that have relatively low levels of air pollution.

3.2. Awareness Level of Diesel Vehicle Emissions

From the analysis in Figure 1, about 33% of the respondents considered themselves to be
“moderately aware” of the harm caused by diesel vehicles, while a nearly equal number of respondents
claimed they were “slightly aware” or “very aware” of the harm caused by diesel vehicles. Lastly,
almost the same number of respondents said they were “not aware at all” as opposed to “extremely
aware”. This possibly indicates that the sample may have included a wide variety of respondents
who come from different backgrounds. Only 9% of the respondents claimed to be “extremely aware”,
which suggests that they might belong to a group of experts, e.g., experienced transport planners and
researchers with a doctoral or masters degree.

Additionally, 26% of the respondents were “very aware” of the harm caused by diesel vehicles.
We might speculate that this percentage could include less experienced transport planners as well
as researchers and students in related fields. Certainly, it is essential to determine the level of
awareness among the population in order to understand how to proceed, and to plan for the next
stages. For instance, if there is little awareness about the harm caused by diesel vehicles, then the next
step to be taken is to put more efforts into prioritizing new policies aimed at increasing awareness.
By contrast, if there is already a considerable level of awareness, then the next step would involve
implementing new and more rigorous policies targeting air pollution such as the banning of diesel
vehicles [2,7]. Indeed, those who are aware of the harm caused by diesel vehicles would already
possess an appreciation of why the government might consider banning such vehicles.
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Figure 1. Awareness level of the harm caused by diesel vehicle emissions.

Levels of awareness could play a significant role in the shift away from diesel vehicles [56] and
any move towards zero-emission vehicles, as stated in the MTS. This argument is also supported by
the views of Londoners who completed the survey. In response to the last question, which invited
respondents to offer their own recommendations for tackling air pollution in London, two respondents
suggested the following:

“Have better knowledge on air pollution.” (female, 23).

“To have a screen on the streets that displays real-time air pollution concentrations to make people
more aware of the air pollution in the city.” (female, 18).

Curtis and Headicar [59] found that raising the public awareness could play a substantial role in
persuading people to switch from car usage to other forms of transport. Moreover, it is crucial to make
people more aware of the fact that diesel vehicles emit toxic pollutants that are immensely harmful to
health. Gaining their trust and confidence would undoubtedly help to implement new intervention
measures to tackle air pollution effectively. Some scholars have argued [60] that educating the public
about the possible harm caused by diesel vehicles would facilitate the more rapid implementation of
the ban as well as facilitating a change in the current composition of vehicle fleets. It is further argued
that people who possess awareness of environmental issues and concern about these tend to show
positive attitudes towards EVs and other environmentally friendly products [45,61].

3.3. Information Provision

Interestingly, the analysis shows that slightly over half of those surveyed (51%) declared that
they would not purchase a diesel vehicle after acknowledging the potential harm that they cause.
However, a minority of the respondents (9%) said that they would still purchase a diesel vehicle.
Furthermore, about 40% of the respondents claimed that they might buy a diesel vehicle, which
implies that changes in policies and regulations related to LEZs and banning diesel vehicles should
be more flexible. For example, these could include tightening the entry requirements for LEZs and
extending LEZs to cover a wider area. Moreover, rather than banning diesel vehicles completely,
a ban could be imposed on older vehicle models [15,56] as implemented in Hamburg [62], or diesel
vehicles could be banned from entering certain roads that are severely affected by air pollution [63].
This might encourage those who said they “might” buy a diesel vehicle to compromise in the light of
the aforementioned types of policy changes.

The KWT was used to ascertain if there was a relationship between the information provision
about the harm caused by diesel vehicles and the likelihood of people supporting the ban. The results
showed a significant relationship between those two factors with an H-value of 30.38, as can be seen in
Table 2.
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Table 2. Kruskal-Wallis H test results.

Category H Value

Supporting Ban Influence on Kind of Vehicle to Buy

Providing information about the
harm caused by vehicle emissions
Likelihood of switching to EVs 13.03 * -

Notes: n =139; * p < 0.05, ** p < 0.01, * p < 0.001.

30.38 *** 11.33*

In the survey, prior to asking the participants whether they would purchase a diesel vehicle,
they were given information about the potential harm caused by such vehicles. This led more than half
of them to state that they would not buy a diesel vehicle, as opposed to only 9% who said they would
still buy one. An important implication can be drawn from this, which is that the more awareness
people have, the more likely they are to support the ban. This view is also supported by the testimony
of Londoners in the survey:

“I was not aware of any damage that diesel vehicles can cause. But luckily with this survey, I am
more aware now and will do what I can daily to save the society.” (male, 31).

“I believe that what the government is doing is a good step forward. I have a diesel Mercedes
CLS, and I really enjoy driving it, but now I am in the process of selling it for the sake of air quality.
Thank you.” (male, 25).

A key policy priority should, therefore, comprise a strategy to increase the public awareness about
the negative health and environmental impacts caused by diesel vehicles emissions. This would facilitate
the movement towards a zero-carbon transport system since it is argued that the decarbonisation of
the road transport is strongly linked to people’s travel behaviour [11].

3.4. Banning Diesel Vehicles

Perhaps, surprisingly, analysis of the survey results revealed that the vast majority of respondents
would support the ban. About 65% of the sample population agreed with it, as opposed to 20% who
would not be in favour. Nearly 15% of the sample population said they “neither agree nor disagree”
with the ban, which suggests that they might be open to new policies and would not be considered
problematic or non-compliant should such a policy come to be enforced.

A selection of the respondents are cited below expressing their views about the ban:

“I have only recently found out how bad diesel cars can be. It is a great initiative to ban them,
but the government should give diesel car owners a huge incentive to compensate for the purchase of
a new car that meets their requirements.” (male, 42)

“Ban diesel cars, educate people to shift from cars to public transport, and increase diesel prices”
(female, 36)

“Getting rid of diesel is just a start, we should work towards banning all private cars as soon as
possible, including electrics which waste as much space.” (female, 28)

“I would support more punitive measures including the expansion of the Congestion Charge
Zone/London LEZ and even higher costs for diesel engines in Parking Control Zones. Also, a London
based scrappage scheme which should incentivise diesel car users with active travel-based solutions,
e.g., trading your diesel car for a new bike/public transport season ticket etc.” (male, 37).

Of those surveyed, almost 13% advocated the ban when asked about recommendations for
improving air quality in London in the open survey question. Therefore, support for a policy enforcing
a ban is a conclusion that can legitimately be drawn from the data analysed in this research.

It is believed that banning diesel vehicles would create a positive impact on the environment
by reducing the amount of air pollutants in the atmosphere. In Delhi, for example, slightly less
than half of the diesel vehicles were replaced by compressed natural gas (CNG) alternatives [59].
Interestingly, in just one year, ambient air pollutants were reduced significantly. The case study
reported reductions in sulphur dioxide (SO;), carbon monoxide (CO), and NOx by 22%, 10%, and 6%,
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respectively [59]. We can speculate about what the impact would have been if those diesel vehicles
were replaced by zero emission EVs. Likewise, in the context of London, if a total ban on diesel vehicles
is implemented, a positive impact would be seen in terms of reductions in pollutant concentrations,
similar to, or possibly better than, those reported in the Delhi case study, since they would be replaced
by EVs rather than CNG, which represent a more attractive alternative in terms of emissions produced.

Experts argue [7] that banning diesel vehicles would cause a substantial reduction in the NO, and
PMj; 5 emissions of 47% and 52%, respectively on the 2015 levels by the year 2030. Reductions in the
NOy and PM; 5 levels would contribute to savings totalling 300 Disability Adjusted Life Years (DALYs).
One DALY can be defined as the loss of the equivalent of one year of full health [64]. By the year 2024,
diesel vehicles would be responsible for about 6300 DALYs. In the light of these findings, we can claim
with confidence, that mitigation measures, i.e., banning diesel vehicles, should be considered as soon
as possible. It is further argued that the ban would not only improve air quality and people’s health
but would also increase the uptake of EVs, especially if the appropriate infrastructure is in place [7].

Although some scholars [16] claim that there is little point in banning individual vehicles from
certain roads because doing so would only improve air quality on those particular roads, but could
consequently displace the pollution onto other roads, it can be argued that the ban first needs to
be tested on specific roads for a certain period of time before implementing it across the entire city.
People on low incomes who use their vehicles for their daily commute to work would be the group
affected most by the ban since they may struggle to purchase newer models. If the ban is proven to
achieve the desired outcomes in respect to improved air quality, then those people could be offered
incentives to switch to more environmentally-friendly vehicles or, for instance, benefit from reduced
public transport fares.

If policymakers also advocate implementing the ban but have concerns regarding the public
acceptability, then the policy could be introduced gradually or on a trial basis. For instance, policymakers
could initially enforce a ban on the most polluted roads by restricting the entry of diesel vehicles
only. They could also enforce a ban in different areas for a limited amount of time, and then if this
was found to result in significant reductions in pollutants levels by monitoring progress, the ban
could be extended to more areas of London, thereby increasing the public confidence in respect to any
proposed ban.

Overall, it is highly desirable to phase-out all old diesel vehicles since they cause higher levels of
pollution than newer models [2,37,56]. In addition, new buses and taxis operating in London are more
environmentally benign and thus should also be considered as an alternative to current diesel-fuelled
vehicles [17,37].

3.5. Type of Vehicle Owned by Participants

The results of this survey question provide an insight into the proportion of car users in addition
to the engine type of their vehicles. As can be seen from the analysis in Figure 2, at least 61% of the
respondents were car users, while 39% were non-car users. It can be assumed that some respondents
were also car users but did not own a car. The following questions were aimed at eliciting whether car
drivers would be willing to switch from ICE vehicles to the use of EVs as the 2040 ban would apply to
both petrol and diesel vehicles. If the number of car drivers in this survey had been very low, then the
survey analysis would be inadequate because car drivers are the targeted group in respect to their
attitudes towards the forthcoming ban and their willingness to shift to more environmentally-friendly
alternatives. Therefore, as more than 61% of the respondents were car drivers, the analysis can be
considered valid, although it may be desirable to increase the sample size in further research.

In 2016, there were 39% diesel vehicles, 60% petrol vehicles and 1.3% other vehicle types (EVs
and hybrids) in Great Britain [3]. These statistics are consistent with, and to some extent similar
to, the survey results in terms of the proportion of each vehicle type among the population, which
suggests that the survey succeeded in reaching the targeted groups and being representative of the
overall population.
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Figure 2. Type of vehicle owned.
3.6. Shifting to Electric Vehicles

Remarkably, over 68% of car drivers said they would agree to replace their current vehicles with
EVs, as opposed to 20% who would refuse. Just under 12% of the respondents claimed to “neither
agree nor disagree” with replacing their vehicles with EVs. It may be possible to persuade this group
to switch to EVs by providing scrappage schemes or incentives to purchase them [37,56]. Therefore,
one implication of this is that the government should provide a scrappage scheme for old vehicles
to encourage both those who “disagree” and those who “neither agree nor disagree” to consider
this option.

When participants were asked about their recommendations for tackling air pollution, nearly
12% responded that the adoption of EVs would provide a solution. Furthermore, about 8% of the
participants said that incentives are necessary in order to persuade people to switch to EVs, while
others complained about the high prices of EVs. It is therefore proposed that the government and
Mayor of London should incentivise the purchase of EVs to increase their uptake rate. Below is a
selection of the participants’ opinions:

“London’s air quality could be improved by the government giving incentives and benefits when
people purchase an electric car.” (male, 50).

“Diesel cars should be a relic of the past. We need to improve the performance of electric vehicles
and lower their cost so that they are more widely adopted.” (female, 39).

The KWT was employed to test the relationship between the willingness to switch to EVs and
the likelihood of supporting the ban. The results revealed that an H value of 13.07 was obtained, as
highlighted in Table 2, suggesting that a statistically significant relationship exists. As such, those
who are willing to replace their diesel/petrol vehicles with electric ones are more likely to support the
ban. Therefore, if the Mayor wishes to implement this policy soon, it is advised that the incentives
for choosing EVs be put in place [37]. This programme could also be stimulated by the market.
For instance, car manufacturers should be encouraged to be ambitious to produce more EVs and fewer
ICE ones. After all, as discussed in the analysis, over 68% of car users agree on the need to shift to EVs.

As stated in the MTS [17], the goal is for all newly registered vehicles in London to be zero
emissions so as to achieve the zero-emission road transport by 2050. Therefore, it is vital to discuss
which factors would influence the acceptance of EVs in the capital to rapidly increase their adoption as
a way to address air pollution.

Fundamentally, moving towards a more sustainable transport system through the uptake of EVs
is critically linked to the level of public awareness and concern about the environmental impacts
of ICE vehicles as well as EVs. For instance, Khaola et al. [65] investigated a possible correlation
between people’s concern for the environment and their attitudes towards green products (e.g., EVs)
in general and found that there is a strong correlation between them. Additionally, Dogan and
Ozmen [66] surveyed 752 respondents to investigate how the environmental concern would affect
participants” attitudes towards buying EVs, and they discovered that participants with higher levels of
environmental concern were more interested in EVs and more likely to purchase them.
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Furthermore, it is argued that those who seek additional knowledge about EVs may be strongly
influenced in terms of positive attitudes towards EVs. Many authors argue [20,67] that having a prior
knowledge about EVs can make a huge difference regarding the decision-making process of buying
EVs compared to those who have little or no knowledge.

Another factor that is believed to influence the adoption of EVs is incentives [68]. Studies show
that providing incentives exerts a positive influence on purchasing EVs [69,70] given that the higher
the incentive, the more likely people will purchase an EV. Incentives can be provided in different
forms such as tax rebates and subsidies on purchase [71]. A tax rebate of £1000, for example, means
that individuals will have a £1000 reduction in their tax when they purchase an EV. A study that
was conducted in the United States showed that $1000 in tax rebate resulted in a 2.6% increase in
EVs sales [71]. It is suggested that a similar method be used in London to encourage more people to
purchase zero emission vehicles as an alternative to more polluting ones.

Although EVs are being introduced as an alternative to break fuel dependence and tackle other
environmental problems [67], it is imperative to acknowledge that non-exhaust emissions should be
also be taken into account when considering how best to address air pollution. There is a substantial
volume of literature that has reached the conclusion that the volume of emissions from non-exhaust
sources is much greater than emissions from vehicles exhausts [12,72,73]. Therefore, the goal of
zero-emission road transport cited in the MTS is most likely to be achieved when there is almost no
car use. Otherwise, it would be very challenging to realise this ambitious vision set out by the Mayor
in the event that private cars, taxis, and buses continue to operate on London’s roads. However, the
phasing-out of ICE vehicles would significantly improve the NOx reductions [7] since EVs do not emit
those kinds of pollutants.

3.7. Influence on which Kind of Vehicle to Purchase

The findings from Figure 3 highlight the importance of providing information (i.e., raising
awareness) about the harm caused by diesel vehicles, as the participants showed positive attitudes
towards low emission vehicles such as hybrids and EVs. Interestingly, about 60% of those surveyed
said that they would purchase a low-emission vehicle including hybrids and EVs. Furthermore, about
4% of the respondents stated that they would not purchase any vehicle because they prefer to use
other types of public transport such as trains, buses, and cycling. In addition, the most remarkable
observation to emerge from comparing Figures 2 and 3 is that the percentages of diesel and petrol
vehicles dropped by more than half, from 18% to 8% and from 37% to 17%, respectively.

&

£ 25

; 20

& 15
10
— 1
0

Diesel Petrol Hybrid Electric Other
Figure 3. Which kind of vehicle to purchase in the future.

The KWT was also employed here to ascertain the effect of providing information on people’s
decision-making when buying a new vehicle. The test results presented in Table 1 reveal that providing
people with relevant information about the potential harm caused by emissions from diesel vehicles
will influence their decision-making process and, ultimately, lead them to make more environmentally
friendly choices. It might be argued that those who are considering purchasing a more environmentally
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friendly vehicle are more likely to agree with the ban on diesel vehicles. Therefore, it is essential that
the motor industries get involved [37] with this movement towards a sustainable zero-carbon road
transport system by providing more environmentally friendly vehicles to help more people to make
the shift away from ICE vehicles. This view was also expressed by one survey respondent:

“I think the car industry needs to be the leader. Technology can be used to assist in sustainable &
cost-effective vehicles and transport modes.” (female, 29).

Below is a selection of the participants’ views about, and recommendations for, improving the
local air quality in London:

“Air quality could be improved by creating more green spaces and trees as well as encouraging
people to use public transport. Electric vehicles are the future, but at the moment they do not seem to
be viable on a large scale due to their high cost.” (male, 25).

“Encourage people to use environmentally friendly vehicles by reducing their price.” (male, 19).

Although the findings in Figure 3 indicate positive attitudes towards different types of EVs, many
researchers [74-76] believe that the high cost of purchase represents a barrier to the adoption of EVs,
which concurs with the views cited above. Additionally, several authors [67,68] have identified other
potential barriers to the adoption of EVs, such as their limited range, as well as style, size, performance
and safety.

Nonetheless, some of these barriers could potentially be overcome by driver training, for example
to address the problem of EV’s limited mileage range [67]. Moreover, it is important to understand
the specific needs and requirements of Londoners in relation to a vehicle. This could help to develop
effective policies and stepping-stone guidelines for car manufacturers so as to overcome some of
the aforementioned barriers. Two key factors could foster the acceptance of EVs, namely providing
incentives in different forms, and raising consciousness about and concern for the environment through
awareness campaigns. Acceptance can also be increased by advertising and marketing, which might
include word-of-mouth recommendation [77]. Additionally, Globisch et al. [78] stressed the importance
of providing EV users with the necessary information, support and assistance to overcome technical
failures, as a way to foster the EV deployment. They also found that focusing on the vehicle design
(perceived enjoyment) of EVs can significantly influence the choice of the car purchased.

Intervention by policymakers could also make a difference [79]. For instance, a new policy could
be introduced stipulating that, for every sports car sold by manufacturers, five EVs should be sold.
This would even-out the total amount of emissions produced by a particular car manufacturer since
sports cars emit more pollutants than EVs [80]. It would also potentially encourage car manufacturers to
setambitious goals in terms of increasing the EV sales using different methods such as awareness-raising
campaigns, and more efficient marketing tools, as well as providing customised assistance to their users.

4. Conclusions and Policy Implications

Using London as a case study, this paper explored the public opinion and respondents’ views
regarding the forthcoming ban on diesel vehicles, examined whether the ban could be implemented
earlier than 2040, and set out to discover Londoners” attitudes towards switching to EVs.

The analysis from the KWT revealed that being concerned about the environment, together with an
appropriate level of awareness surrounding its vulnerability to certain hazards, could play a huge role
in supporting the ban. In order to facilitate the implementation of the ban, it is highly recommended
that Londoners’ level of awareness about the harm caused by diesel vehicles needs to be increased,
which can be achieved by awareness-raising campaigns. Findings from the survey also revealed that
the majority of participants “agree” with the ban, suggesting that the policy can be implemented well
before 2040. These results have been very encouraging, and the discussion proposed several courses of
action for the policy of banning diesel vehicles.

This work has shown substantial evidence that the majority of car drivers—slightly less than
70%—would agree to switch from driving ICE vehicles to EVs. However, some participants raised
concerns about the high price of EVs whereas others proposed that the government should provide
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incentives for people to switch to EVs, which suggests that Londoners may not be willing to pay more
for a private transport. A further important implication is that Londoners must be provided with
incentives tailored to their needs, as well as ways of increasing their awareness of and concern for the
environment as a solution to facilitate the acceptance of EVs. Another factor likely to enhance the EV
policy and uptake rate is the banning of diesel vehicles, if the appropriate infrastructure is provided.
This may include creating sufficient charging stations and extending the installation of charging points
to cover more residential areas as well as carparks [20,67,81].

Our findings will be useful for the Mayor of London and policymakers to push the Agenda 2030
forward so as to achieve the goals of sustainable cities and communities as well as climate action [82].
This paper has led us to conclude that the ban should be enforced as soon as possible since the majority
of Londoners appear to support the initiative, according to the sample in this research. We would
argue that even if CO, emissions were to be controlled and reduced, the overall climate change effect
would still exist because of the time scales involved, meaning that it takes a long time to reverse the
severe impacts of poor air quality [18]. In order to achieve the desired outcomes for air quality in the
long-term, critical decisions must be taken and “aggressive” policies implemented now to determine
the quality of London’s air in the future.
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Abbreviations and Acronyms

CO, Carbon Dioxide

NOy Nitrogen Oxides

PM Particulate Matter

GHG Greenhouse Gas

MTS Mayor’s Transport Strategy
LEZs Low Emission Zones

EVs Electric Vehicles

ICE Internal Combustion Engine
N Total Sample Size

K Number of Samples

R; Sum of Ranks in the ith Sample
n; Size of the ith Sample

KWT Kruskal-Wallis Test

CNG Compressed Natural Gas

SO, Sulphur Dioxide

CcO Carbon Monoxide

DALYs  Disability Adjusted Life Years
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