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Abstract. Wireless charging could facilitate the transition from diesel powered 

taxis to low/zero emission alternatives. The WiCET project aims to install five 

wireless chargers and retrofit nine taxis with wireless power transfer (WPT) 

capabilities, to study the impacts of enabling smaller but more frequent in-rank 

charging. Semi-structured interviews with 8 taxi drivers from Nottingham, UK 

were run. The results found that all drivers were in favour of in-rank wireless 

charging, citing the convenience and potential to complete more fares. 

Furthermore, most drivers recommended placing the chargers sequentially and 

away from the front of the taxi rank, to maximise their charging time (when the 

minority of vehicles are WPT-enabled). This study provides evidence for 

wireless charging as an enabler of electric taxis in medium-sized cities, such as 

Nottingham, as well as provide insights into the practical realities of installing in-

rank wireless chargers and highlights areas for future study.   
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1 Introduction 

The combustion of petrol and diesel fuels in vehicles generates pollutant exhaust 

emissions, such as carbon dioxide, nitrogen oxides and particulate matter - known 

collectively as Traffic Related Air Pollutants (TRAPs) - which have been attributed to 

the acute rise in cardiovascular and respiratory diseases [1]. Furthermore, the burning 

of fossil fuels has been established as one of the primary contributions towards global 

warming, amid increasing global energy demands [2]. In the UK, the sale of all new 

petrol and diesel vehicles will be banned by 2030 [3].  Notably, one of the most 

significant contributors to traffic related air pollution are taxis, with Euro 5 and earlier 

taxi models responsible for 60% of the nitrous oxide emissions from passenger vehicles 
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in Greater London [4]. The disproportionate contribution has also been recognized 

outside of London, with increases in taxi fuel efficiency being attributed to decreases 

in nitrous oxide and carbon dioxide emissions [5]. A reduction in polluting gases 

provide benefits not only for the wider city environment, but for the vehicle occupants 

too. Recent findings have suggested that taxi drivers are exposed to high levels of 

TRAPs [6], which have been held responsible for an increased risk factor for pulmonary 

diseases. It is evident, from both an environmental and public health perspective, there 

are benefits to exploring alternative fuel sources that can reduce the resulting emissions 

from vehicles- particularly taxis. 

1.1 Wireless Chargers 

Wireless charging has been proposed as a method of charging an electric vehicle’s 

battery without the need for a physical cable connection [7]. From a user experience 

perspective, removing the need for a driver to step outside of the vehicle to plug in a 

cable, could enable the opportunity to develop more transient charging experiences, 

where there can be a seamless transition between driving and charging the vehicle. 

Hence, charging behaviours which prioritises charging the battery by smaller amounts 

continuously throughout the day, may be enabled by this kind of inductive technology.  

There have been two key approaches to wireless charging: “dynamic” and “static”. 

The latest research has suggested placing wireless charging capability onto the road 

itself, so vehicles can be charged whilst driving using wireless charging lanes [8]. 

However, this kind of dynamic induction technology is still considered to be in its 

infancy and not yet viable for commercial deployment. For this reason, this paper only 

considers “static” wireless chargers, for which the vehicles must be stationary.  

Static wireless charging technology has faced challenges around the maximum 

distance and alignment between the vehicle and the charging pad [9] and the efficiency 

of the power transfer [10]. Recent innovations in the field of inductive charging has led 

to the capacity to provide greater charging rates and more resilience to misalignment 

and distance issues [11].  

It is evident that there are technological benefits to the implementation of wireless 

charging technology for ULEV and ZEV (Ultra Low Emissions Vehicle and Zero 

Emissions Vehicle respectively) taxis, in addressing the key concerns around the range 

of these vehicles. However, there must be a human factors approach taken to 

complement existing work in the field, to understand taxi driver perceptions of the 

technology as well as how it should be implemented.  

1. 2 Wireless Charging of Electric Taxis (WiCET) Project 

Consequently, the Innovate UK funded (32644) Wireless Charging of Electric Taxis 

(WiCET) Project will install five wireless charging transmitter pads (11 kW) at a high 

profile taxi rank in Nottingham, UK, and develop a vehicle based wireless receiver with 

in-vehicle app, which will be fitted to nine taxis (5x ULEV and 4x ZEV) in order to 

demonstrate the technology’s feasibility and benefits. 

The high-profile taxi rank chosen is located at Trent Street, Nottingham (UK). It is 

the largest and busiest taxi rank in the city, and its location was determined based on a 

mixed methods evaluation of taxi driving patterns [12]. A street-view image of the 



proposed location for wireless charging installation can be seen below in Figure 1. As 

depicted, the main taxi rank is on the left side of the image. On the right side is what is 

known as the ‘overflow’ rank, used when the main rank is full.  

This scenario provided the interviewers with the unique opportunity to investigate 

both perceptions towards wireless charging, as well as the practical implementation of 

the technology at a taxi rank.  

 

 

 

Fig. 1. Trent Street, Nottingham is the proposed location for the wireless charger installation 

(Google Streetview 2021)  

1.2 Aim 

This study aimed to investigate taxi drivers’ opinions and perceptions of wireless 

charging, to guide future implementation of the technology 

2 Method 

To investigate preferences towards wireless technology, semi-structured interviews 

were conducted with taxis drivers from Nottingham. Of the drivers who drove an 

electric taxi, only ULEV drivers were interviewed. Semi-structured interviews were 

chosen as they allow the interviewer the freedom to explore topics that may arise 

naturally in the interview, and follow up on them for more detail [13]. The flexibility 

in the approach allows for the collection of data that is typically more difficult to attain 

through the use of Likert scales or fully structured interview formats. It should be noted 

that interviews were conducted in a pre-COVID-19 pandemic context, with the 

assumption that taxi business will return to pre-pandemic levels in the future. 

Eight taxi drivers from Nottingham were interviewed for this study. Each interview 

lasted approximately 30-40 minutes and was conducted over a telephone call. All 

drivers were between the ages of 40-51 years old. Six of the eight drivers drove a ULEV 

taxi (LEVC TXe) and 2 drove Euro 4 standard diesel taxis.  

Given that the drivers are considered experts in their trade and that five to 50 

interviews are considered appropriate for interview studies [14], a sample size of eight 



was thought to be suitable for this initial investigation into the human factors of in-rank 

wireless chargers. 

The study was approved by Coventry University board of ethics (P106527). 

2.2 Interview Topic Guide 

An interview topic guide was used to guide the semi-structured interviews. The topic 

guide was designed in collaboration with WiCET project partners and piloted to test for 

wording and the length of the study. A detailed breakdown of the topic guide can be 

seen below. All questions were piloted before their use in trials with drivers. 

Furthermore, owing to the semi-structured format, the topic guide represented the 

overall topics that were asked of drivers. In brackets following the question, are topic 

prompts used to assist drivers if they should find it difficult to express their opinions. 

The prompts are designed to aid in the free flow of conversation and are an important 

tool in the use of semi-structured interviews [15]. Interviews were transcribed and 

analysed for thematic groupings by the researchers. Transcripts were coded over 

multiple cycles to capture as many of the ideas as possible, while limiting the risk of 

introducing bias into the data analysis. Analysis followed the same procedure as 

described in [16]. A detailed topic guide for the interview can be seen in Table 1.   

 

Table 1.  Interview topic guide for wireless charging 

Topic Questions 

Demographic Age, Ethnicity, Taxi Driven 

Wireless Charging • Thoughts and concerns on wireless charging 

• [ULEV driver] would wireless chargers affect how you drive your 

ULEV? 

• [Non-ULEV driver] would wireless chargers affect your opinion 

towards ULEV taxis?  

Wireless charging 

implementation 

• How should wireless charging be implemented at a taxi rank? 

• Issues around taxi sequencing 

• How billing should work for wireless charging 

• Relative cost of wireless charging electricity versus alternatives 

3 Results and Analysis 

This section will be organized according to the structural coding provided by the 

interview topic guide in Table 1.  

3.1 Driver opinions on in-rank wireless charging 

Overall, drivers were positive regarding wireless charging technology at taxi ranks 

in Nottingham. Many drivers highlighted the convenience aspect as one of the salient 

benefits, “It’s like you have a filling station right where you work, the convenience will 



be a real game changer” (P1), “Good because I don’t lose work time [for charging]” 

(P3) and “it’s handy, I feel like it’s the way forward with this kind of technology” (P5). 

Given that the key goal of the WiCET project is to make charging more convenient, the 

comments from drivers would suggest that the technology would be successful in this 

regard. The convenience aspect of wireless charging has been corroborated and 

highlighted in other studies [12]. Drivers highlighted the benefit of not losing 

opportunities to collect fares and work by being able to charge at their place of work. 

Currently, drivers have access to 450 vehicle charging points across Nottingham, but 

the vast majority are located away from key taxi rank locations, requiring drivers to 

travel away from fare hotspots to charge. Though some drivers expressed concern at 

the charging speeds delivered, “7-12 [kW] can’t work, it would take ages to charge” 

(P3) and “I would want to know how much would 30 mins [charging] give me?” (P2) 

though drivers often then added that having some charge while they’re waiting is better 

than nothing, “it’s better than nothing, because otherwise I would lose an hour 

somewhere else, at least I’m on the rank” (P3) and “Personally, if it was just 1kW, to 

me it’s a bonus, extra mileage for me” (P2).  

When asked what effect the wireless chargers would have on their use of their 

vehicle, most drivers again highlighted the opportunities to complete more jobs during 

the day, as time was not lost away from ranks to charge, “probably I’d be doing two or 

three extra jobs a day because of that [wireless charging]” (P2). This is important, as 

many drivers indicated the importance of maximizing the fares collected during a shift, 

“The target fare for the month is my repayment, once I hit this, I can relax” (P4). It is 

notable then, that the potential to obtain more fares could be an important factor in the 

uptake of this technology.   

Furthermore, no differences were found between the ULEV and diesel taxi drivers, 

with both sets of participants being in favour of wireless charging. Notably, the diesel 

driver interviewed commented that having an option to wireless charge, could help allay 

their concerns regarding the ULEV’s electric range, “It’s good and handy [for 

managing vehicle range]” (P5). This would suggest that communication of the benefits 

for managing vehicle range is one of the more influential aspects of adopting the 

wireless charging technology. Their biggest concern as a diesel driver was knowing 

whether or not the appropriate feasibility studies had taken place to quantify the benefit 

of having wireless chargers, “I’m all for it… but the right work is not there yet” (P5). It 

should be noted that it is the exact aim of the WiCET Project, to establish the feasibility 

of wireless charging for taxi drivers.  

An observation made from the interviews was that while drivers frequently 

mentioned the benefits of using ULEV taxis from a global warming perspective, none 

discussed the benefits for a reduction in TRAPS. As previously discussed, taxi drivers 

are exposed to a high level of air pollutants [6], particularly in high traffic-density 

locations. It may be that drivers need to be made more aware of the benefits relating to 

localized air quality, which research would suggest could have a positive impact on 

their health. 

In summary, the results would suggest that drivers were in favour of wireless 

charging and while some concerns were expressed about the speed of charging, this 

appeared to be offset by the convenience offered by having charging in-rank and the 

potential to collect more fares during their shift.   



3.2 Implementing wireless charging at a taxi rank 

These sets of questions were designed to determine how the wireless chargers should 

be practically positioned and located at the taxi rank on Trent Street, Nottingham. It 

was the unique benefit afforded to this study that the wireless chargers are planned to 

be installed and a location has been determined, which meant the interviews could go 

into more depth regarding the installation. However, it should be noted that as this 

demonstrator project aims to convert nine taxis, out of the total taxi fleet of over 400. 

Hence, comments regarding the location of the ground units within the rank are likely 

to differ when all the taxis in the fleet can be fitted with wireless charging capabilities.  

All drivers suggested the charging pads should be grouped together (i.e. without non-

charger spaces between them), so that when a ULEV taxi approaches the chargers, they 

will be able to continuously charge as they move up the rank, “If they’re together, then 

there’s time to use them, whereas if they’re scattered about then there’s no time” (P3).  

Furthermore, all drivers highlighted concerns about placing the chargers near the 

front of the taxi rank, “If we put them at the pickup location, it would cause chaos” (P1),  

“if it’s put on the right side [main taxi rank], then it’s going to block the flow of taxis” 

(P7), and “at the front, you pick and you’re gone, you wouldn’t get the max [charge]” 

(P2). Drivers believed that given that high frequency of passenger pickups at the front 

of the taxi rank, that there simply would not be adequate time to use the charger.  

Instead, some drivers suggested placing the wireless chargers at some point in the 

middle of the rank or ideally, towards the back of the rank, “having chargers in the 

middle might confuse the queue” (P5). The main concern was that having the wireless 

chargers present in the rank, may cause issues for the queuing system. From the 

interviews with drivers, it was evident that drivers operate on what is known as the 

‘gentleman’s agreement’, in that drivers will ensure that customers are taken by taxis 

on a first-come-first-serve basis, “We call it the gentleman’s agreement and everyone 

follows it” (P8). Two scenarios were often mentioned by drivers. The first being where 

the charging pad available is set at some distance behind the last taxi in the queue, 

meaning a gap will be left should the ULEV taxi choose to use the charger. In this case, 

drivers suggested the vehicle would need to either move up when another taxi arrives 

at the rank and stop charging, or allow that taxi to move in front of them in the queue. 

When asked if the ULEV taxi could be allowed to keep their place in the queue, some 

drivers were concerned, “some drivers might say, no you’re charging- I’m going to join 

the queue, then you can’t do nothing” (P8) and “once a car has stopped moving, you 

start losing track of what number it is, and cause arguments” (P4).  

The consensus amongst drivers appeared to be that placing wireless charging pads 

at the back, would reduce the likelihood of disagreements between the ULEV and diesel 

drivers, but would mean that ULEVs using the chargers cannot actively be part of the 

rank queue until they drive up and join the queue. While inconvenient, some drivers 

noted that this would still be better than having to travel away from the rank to find the 

nearest cable charger, “if you do a job, then you just come back to the rank… it’s better 

for the future” (P8).  

Another idea posited by some drivers was to cordon an area of the rank for ULEVs 

only and allow customers to choose between a ULEV and diesel, “let people have the 

choice… our ULEV taxis shouldn’t be hiding in between the Euro 4s, 5s and 6s [diesel 

taxis]” (P6). However, some drivers were concerned this would create an unfair 



situation for the diesel drivers, “I wouldn’t agree with that, I have an electric car, but I 

wouldn’t go down that line” (P8).  

4 Conclusion 

To the best of the authors’ knowledge, this is the first study that has explicitly 

explored how wireless charging should be implemented at a high profile taxi rank. 

Overall, drivers were supportive of wireless charging, citing the convenience and 

removing the need to travel away from the rank to charge during the day. The interviews 

have raised many issues that need to be addressed in future studies, specifically, around 

the positioning of the pads.  

Hence, the key research takeaways from the interviews are: 

• Wireless charging is viewed favourably by drivers. Communication of the 

benefits for air quality inside vehicle, may need better promotion in driver 

communications. 

• Wireless chargers are suited to high traffic taxi ranks, and should be placed 

sequentially, to allow drivers to continuously charge as they move up the 

rank. 

• For initial demonstrator trials, where a relatively small fraction of the taxi 

fleet is WPT capable, wireless chargers should be placed at the middle or 

back portions of the rank. This allows WPT-enabled taxis to extend their 

charging period without complicating the existing queuing arrangements 

with the other taxis.   

As the WiCET project aims to install these chargers, positioning and charger usage 

can be measured in future research and synthesised alongside these qualitative findings. 

Furthermore, it should be noted that the results may be specific to Nottingham and there 

should be an investigation into the similarities across cities and countries. However, the 

research provides an important step into understanding the practical realities and 

recommendations of installing wireless chargers. It is promising to see evidence that 

the smaller but more frequent charging opportunities afforded by wireless charging, 

could help enable the successful transition to electric taxis in medium-sized cities, such 

as Nottingham, and potentially elsewhere.  
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