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Executive summary
This deliverable provides the interim results from the first set of interviews carried out in
the UK. The Greek, Swedish and Belgian interviews will be documented in the next version
of the deliverable. The interviews aimed to support the development of the pilots by
eliciting user understanding about emissions from interviews. As well as establishing the
baseline levels of understanding for a number of interview participants we are able to
demonstrate, via a number of short video clips, the proposed pilot projects. Five main
research questions were developed which had focus on three key areas: knowledge, skills
and uCARe pilots). Some of the general questions led to more specific sub-questions. A
qualitative research approach was adopted for the task to investigate viewpoints of car
users, and to discover a user’s understanding of how their driving behaviour relates to
vehicle emissions, specifically NOX and particulate matter (PM).
Eight participants (four males; four females) were recruited for the UK study. Most of the
participants were aware of avoiding harsh braking, acceleration/deceleration, and
maintaining a smooth speed (all speed management related behaviours). However, not
many were aware of behaviours like gear use, avoiding stop/starts, engine idling or
anticipating ahead. Overall, participants reported good feedback after watching the short
do-it-yourself instruction videos. Out of five options, the smartphone application was a
clear winner and the brake test can be concluded to be the least impactful among all. A
set of “dos and don’ts” was developed to help guide the design of the pilot in the remainder
of the work package.
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1 Introduction
1.1 Background uCARe
With four million people dying annually due to outdoor pollution, improvement of air quality
has become one of society’s main challenges. In Europe, traffic and transport have a large
effect on air quality, specifically passenger cars and commercial vehicles and to a lesser
extent non-road mobile machinery. While technical improvements and more stringent
legislation have had a significant impact, traffic and transport emissions are still too high
and air quality is still poor. Although the use of electric and other zero-emission propulsion
technologies may drastically reduce the pollutant exhaust emissions from traffic, the slow
introduction of such vehicles as well as the trend of increasing vehicle lifetimes means that
vehicles with internal combustion engines are expected to dominate the fleet beyond 2030.
This project is the first opportunity to improve emissions of vehicles, not by improving
vehicle technology, but by actively involving vehicle users and enabling their contribution
to clean driving.
So far, expertise on pollutant emissions has mainly been used to advise European policy
makers on limited effectiveness of emission legislation (through real-world emission factors
such as HBEFA and COPERT) and how to reduce traffic and transport pollutant emissions.
The numerous mitigation methods are rarely extended to include the perspectives of users
uCARe enables a next essential step: providing user targeted emission reduction measures.
These measures will be implemented and evaluated in real-life pilot projects.
The overall aim of uCARe is to reduce the overall pollutant emissions of the existing
combustion engine vehicle fleet by providing vehicle users with simple and effective tools
to decrease their individual emissions and to support stakeholders with an interest in local
air quality in selecting feasible intervention strategies that lead to the desired user
behaviour. The overall aim is accompanied by the following objectives:
1.
2.
3.
4.
5.

6.
7.

8.

To identify user-influenced vehicle emission aspects (such as driving behaviour
and vehicle component choice).
To determine the emission reduction potential of each vehicle emission aspect with
help of the uCARe model developed within a toolbox.
To develop a toolbox, containing models and emission reduction measures, that
enable stakeholders to identify the most appropriate intervention strategies that reflect
the specific users and their motivation.
Support policy makers and other stakeholders with an interest in air quality,
such as municipalities and branch organizations, in identifying intervention
strategies that translate the measures into desired behaviour of the user.
To test and evaluate intervention strategies in a set of pilot projects conducted with
various target user groups in at least four European countries. The pilot projects
illustrate effectiveness and feasibility of the toolbox and intervention strategies
developed on its basis.
Perform an impact assessment of the intervention strategies effectiveness, in terms
of cost, penetration, achieved emission reduction and lasting effects.
Actively feed European cities and international parties with uCARe learning and
results, via awareness raising campaigns, communication tools, interactive web
application and other dissemination activities. Open access to the broad public to the
toolbox, data and developed tools.
Summarise the findings in blueprints for rolling out different user-oriented emission
reduction programmes, based on successful pilots.

This document reports the work of WP3, which aims to support the development of the
pilots by eliciting user understanding about emissions from interviews. As well as
establishing the baseline levels of understanding in a number of interview participants, we
are able to demonstrate, via a number of short video clips, the proposed pilot projects.
This document reports the research outputs of Task 3.2 providing information about
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methods that have been adopted to complete the task, and discussion of the results. The
document is divided into five chapters as follows. It also provides the Interview Template
(Annex A) and Transcription Protocol (Annex B) developed for the study.

1.2 Document Structure
Chapter

Purpose of the document

Chapter 1

General background to the project
Purpose: This chapter provides brief background to the
project, overall objectives of the project, and work packagespecific background.

Chapter 2

Introduction
Purpose: This chapter provides an introduction to Task 3.2
of the project, and an overview of research questions and
objectives develop in alignment with the task.

Chapter 3

Methodology
Purpose: This chapter provides information about the
methodology developed to conduct a research study for
Task 3.2. It outlines information about participant
recruitment, data collection and analyses.

Chapter 4

Results and discussion
Purpose: This chapter provides results of the analyses. The
discussion consists of two sections: Section A (Knowledge
and awareness) and Section B (uCARe pilots). Each section
concludes with key lessons learned.

Chapter 5

Conclusion and recommendations
Purpose: This last chapter provides a comprehensive
summary of the observations and insights from the study.
It also gives some key recommendations that can be used
to develop effective intervention strategies.

1.3 Deviations from original DoW
1.3.1 Description of work related to deliverable as given in DoW
“In this deliverable the interim results regarding user feedback and user awareness
resulting from the user pilots will be described. As with the other deliverables of WP3,
also this one is a dynamic document, i.e. when a new pilot is conceived, executed and
results are analysed, the results will be added to these documents. The full version will
be available close to the end of the project.”
1.3.2 Time deviations from original DoW
After consultation with the PO submitting of this deliverable in October was agreed.
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1.3.3 Content deviations from original DoW
Before the COVID-19 pandemic, we had planned to carry out focus groups and supplement
those with a technique known as the Q methodology. However, it is challenging to carry
out either of these in a virtual setting, so rather than delaying the project, one-to-one
interviews were carried out in the UK, Greece, Sweden and Belgium.
After consultation with the PDAB it was agreed that this approach was the best alternative
to remain as close as possible to the content objectives, given the COVID-19 situation.
This interim deliverable provides the results gleaned for the UK interviews only; there were
some delays in the carrying out and transcription of the interviews in the remaining
countries. These will be reported in a similar format to the UK results, in the next version
of the deliverable.

2 Introduction
The aim of uCARe is to reduce the overall pollutant emissions of the existing vehicle fleet
by providing vehicle users with simple and effective tools to decrease their individual
emissions. In addition, the project aims to support stakeholders with an interest in local
air quality in selecting feasible intervention strategies that lead to the desired user
behaviour. Task 3.2 of the project is aligned with the overall aim of the project and focuses
on the identification of factors which would encourage or discourage change. When trying
to change behaviour, the program for change needs to consider the target groups’
knowledge, beliefs, attitudes, norms etc. In this context, the motives behind the action are
vital since it influences behaviour more than anything else. Therefore, different user groups
will require different approaches in terms of the content and delivery of information relating
to emission-reducing behaviour. For example, some drivers may be motivated by proenvironmental information (e.g. climate change) whilst others will be more influenced by
messages pertaining to health impacts of pollutants. We, therefore, need to ensure that
the message is relevant, that it will capture the attention of our audience and that it will
generate change.
Five main research questions were developed which relate to three key areas: knowledge,
skills and uCARe pilots (see Table 1). Some of the general questions led to more specific
sub-questions. A qualitative research approach was adopted for the task to investigate the
viewpoint of car users, and to discover their understanding of how their own driving
behaviour relates to vehicle emissions, specifically NOX and particulate matter (PM). The
aim was to explore how car drivers wish to be helped in reducing the pollutants they are
personally responsible for emitting (other than choosing different forms of transport –
which is not the focus for uCARe).
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Table 1 Research questions and areas covered in Task 3.2

Areas
Knowledge

Skills

uCARe
Pilots

1

Research Questions
1. What levels of understanding do drivers have about driving in an
environmentally friendly fashion?
a. Do different types 1 of drivers have different levels of
understanding?
2. What pollutants do drivers think are emitted by their vehicles?
a. Do they have knowledge about NOx/ CO2?
b. Do they know anything about particulates (PM 2.5 and 10)2?
3. Do they know about the effects of pollutants on health and the
environment 2? What effects of NOx do they mention spontaneously?
4. Which behaviours do drivers think they could easily adopt to reduce
NOx and particulates? And alternatively, which would they find difficult
and why?
5. What do drivers think about the proposed pilots, what are good points
and bad points? What sort of drivers might benefit from each of them?

Types can be defined by socio-demographics, car use
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3 Methodology
3.1 Interview template
To realise the objectives of Task 3.2, a semi-structured qualitative approach was adopted.
For this, an interview guide was developed in consultation between the UK and Swedish
partners. The research questions listed in Table 1 guided the interview script and
development of the interview template. Four types of questions were included in the
template including introductory questions (Questions 1-2), transition questions (Questions
3-5), key ‘content’ questions (Questions 6-12), and closing questions (Question 13). These
questions broadly covered information related to driving and personal profile of the
interviewee (Section I), knowledge and skills of interviewees (Section II), and participants’
feedback and recommendations about the uCARe pilots (Section III). Indicative timeframes
for each section and notes for the interviewer (probes/prompts) were also provided in the
template. Probes were included to enrich the data and to help the interviewer keep the
discussion on track without missing/forgetting key information. It was recommended that
in response to any of the questions (e.g. question six about pollutant emission information
from the vehicle) asked from the interview template, to let the interviewee talk in any
direction first. Then the given prompts in the template (e.g. do they mention tyres, tail
pipes etc., i.e. how detailed?) could be used to get at pre-planned specifics they did not
mention. As such, the nature of the interview was semi-structured. Therefore, the
interviewer was asked to adjust the language and order of questions appropriate to the
interview throughout. Approval by the local ethics process was sought before the interviews
were conducted.

3.2 Participants and interview procedure
Following the guidelines provided in the Interview Template, eight participants (four males;
four females) were recruited for the UK study. A convenience sampling technique 3 was
adopted for the recruitment of participants. This technique was considered the most
suitable option due to recruitment challenges posed by COVID-19. The technique allowed
the recruitment of participants who were ‘convenient’ to reach and available to participate.
This strategy helped to ensure timely completion of interviews during pandemic. All the
participants were regular drivers (defined as driving car 3-4 times a week) and were based
in different parts of England. They were personally responsible for the maintenance of their
vehicle or have responsibility to ensure it has a regular check (see Table 3). To arrange
interviews, email invitations were sent to participants along with the Participant
Information Sheet. Those who agreed to take part were asked to complete and return the
Consent Form. All the interviews were held in Microsoft Teams.
At the beginning of interviews, participants were informed about the structure of the
interview and permission was taken explicitly to record it. During the interviews, it was
attempted to keep the discussion as close to a conversation as possible. The uCARe videos
were shown to participants towards the end of interview for their feedback. Interviews
were closed by asking participants about queries or concerns they wanted to raise. At the
end of interviews, it was required by the interviewer to complete the check-list. This
included noting down duration of interviews, thanking participants and checking their
contact details to send vouchers as a token of appreciation for taking part in the study.
This also included reflecting and making a note of any points found worth mentioning.
Participants’ were incentivised with a £20 shopping voucher. On average, interviews were
46 minutes long.

3

Convenience sampling is a type of non-probability sampling. The technique relies on collection of
data from population members who are conveniently available to participate in study. It is also
known as availability sampling (for more details see Lavrakas (2008); Dudovskiy (n.d))

Page 13

uCARe D3.3-v1.0

3.3 Analyses
The recorded interviews were transcribed with the help of an online interactive transcription
tool. The interviews were identified with the initials of the country where the interviews
were taken and a participant number (e.g.: UK1-UK8). Thematic analyses were undertaken
to answer the research questions using NVivo software. For this, following Boyatzis’s advice
(1998, cited in Saldaña, 2008) on never overlooking the opportunity to ‘pre-code’ those
‘codable’ moments worthy of attention, a pre-code exercise was started since the beginning
of the process. These preliminary jottings, highlighted ‘codable moments’ while preparing
qualitative data for analyses as well as reflection notes taken immediately after the
interviews, helped to start the analyses with a pre-coding list. A jotting, described as an
‘analytic sticky note’’ by Emerson et al., (2011, cited in Miles et al. 2013), ‘‘holds the
researcher’s fleeting and emergent reflections and commentary on issues that emerge
during fieldwork and especially data analysis’’. The first cycle of coding was completed
after thorough reading and reviewing of a couple of transcripts. Those transcripts holding
contrasting data were selected for this purpose to maximise the variety of concepts to be
captured and coded. An initial cycle of descriptive coding helped to categorise key concepts
captured during the interviews. For example, discussion around the first two sections of
the template led to categorise codes under themes describing driving profile, personal
profile, knowledge, and awareness levels of subjects. Further reviewing and subsequent
cycles of coding were done to identify patterns in the data. Qualitative data was also
supplemented with information regarding the personal attributes of participants. These
attributes helped to map differences/similarities across participants, and to develop
conceptual models to visually present these relationships, whenever possible.
The methodology identified a range of key themes and relationship patterns which are
grouped together in Sections 4 and 0 to answer the research questions designed for Task
3.2. Section 4 captures key concepts and information related to knowledge and skills of
participants. Section 0 provides feedback and recommendations on the uCARe pilots.
Excerpts from interviews are used to elicit opinions of the participants. It is important to
note that none of the findings presented below are conclusive until the analyses are
completed for rest of the interviews held in Greece, Sweden and Belgium. Hence, care
should be taken before generalising the conclusions.
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4 Interview results
4.1 Knowledge and awareness about eco-driving
The data analyses was able to classify participants into two groups: high-awareness
(UK1/UK3/UK5/UK8) and basic awareness (UK2/UK4/UK6/UK7). The classification is based
on multiple assessments criteria including participants’ understanding about types of
vehicle pollutants, sources of emissions, estimations of pollutants, as well as their
understanding about health and environmental impacts (collectively referred to as
knowledge and awareness).
Table 2 provides a summary of these assessments and Table 3 provides demographic
descriptions of the groups. Further, assessments are made to identify groups’
understanding about different types of eco-behaviours and tampering. The classification
attempt is made to provide targeted rather than generalised findings and recommendations
for the project. Hence, the results reported in this document are mapped across these
groups and their subjective attributes. For example, Table 6 provides a relative comparison
of groups’ understanding about behaviours promoting eco-driving at different levels. Once
identified, clustering analysis based on coding similarity and word similarity of participants’
data was performed to confirm the proposed classification. Cluster solutions produced by
the analyses supported and validated the identified classification by grouping cases in quite
similar order (see Figure 1). It is important to note that both groups are gender balanced.
Hence, analyses outputs in general does not support stereotyping male’s vs females’
behavioural differences. However, qualitative models built in the analyses using
relationship coding have helped to extract some of the elements’ specific to each gender,
which have been discussed throughout the report. Section 4.1 also expands on this
discussion and looks into eco-behaviours related elements specific to each gender.

Figure 1: Cluster analyses to validate grouping
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Table 2: Classification of participants based on knowledge and awareness
Knowledge & awareness

High-awareness group
UK1

Basic-awareness group

UK5

UK3

UK8

UK6

UK7

UK2

UK4

Understanding about pollutant emissions
CO2









x

x





NOx

x







x

x

x

x

Particles

x







x

x

x

x

Understanding about sources of emissions
Exhaust

















Brake dust/materials emission

x







x

x

x

x

Understanding about pollutants estimations
MOT



-





x

x



x

Road tax









x



-



Understanding about impacts of vehicle emissions
Health impacts





-



-

-

-



Environmental impacts

-

-











-

Understand Diesel/petrol fuel
impacts

x

-





-



-

x

Understanding about eco-behaviours and tampering
Understanding about ecobehaviours High/Basic (See
Table 6)
Understand tampering

High

High

High

High

Basic

Basic

Basic

Basic











x



x

Note:  indicates ‘yes’, x indicates ‘no’, – indicates ‘no discussion’.
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Table 3: Personal and driving attributes of high-awareness and basic-awareness
groups

Driving profile

Personal profile 4

level

Behaviours

High-awareness group

Basic-awareness group

UK1

UK5

UK3

UK8

UK6

UK7

UK2

UK4

F

F

M

M

M

M

F

F

40-60

40-60

40-60

40-60

26-40

26-40

40-60

40-60

1

2

2

2

1

2

1

1

Dependent children

x







x

x





Car maintenance level

b

b

b

c

b

b

b

a

12

1

2

22

1

1

2

0.5

Petrol

Petrol

Diesel

Diesel

Petrol

Petrol

Diesel

Diesel

High mileage (>200 miles) 5

x

x





x

x





Liking for driving

x









-

-

-

High speed orientations

x







x

x

x

x

Gender
Age
Working industry
(Traditional – 1; IT and
analytics – 2)

Car age (years)
Fuel type

Note:  indicates ‘yes’, x indicates ‘no’, – indicates ‘no discussion’

4.1.1 High-awareness group
This group is composed of four participants (UK1/UK5 – Females; UK3/UK8 – Males) who
have a high level of understanding about types of vehicle emissions, sources of emissions
and who understand the impacts of these pollutants on health and the environment. This
group also understands the impacts of using different types of fuel on emissions and is
quite knowledgeable about different types of behaviours that can promote eco-driving at
different levels as well as issues such as tampering. Table 4 provides a descriptive
summary of the driving and personal profile of each of the group members.
‘‘I know that they can make asthma a lot worse. And any sort of COPD
breathing worse. And they're probably not very good for the skin
because they probably got lots of free radicals that attack the skin, etc..
But other than that, no. Those are the only things that I know of
because those are the only things that I hear about in my daily life, like
breathing problems, it makes it harder. And, you know, if you've got
asthma and it's not good for the skin.’’ (UK1)

‘‘You burn a lot of fuel to get to that kind of speed. And then, You know,
you are braking heavily enough, that the brake dust is a massive
environmental issue, you know, especially for people's health.’’ (UK8)
It is important to note that this group is predominantly composed of professionals working
in IT and the analytics industry. They have expressed a liking for driving and hold speeding
orientations. Two of the group’s members (UK1/UK8) are driving old cars. While talking
about his van, the following was the opinion of UK8.

4 ONS (2019) dataset is used to define personal attributes of participants during analyses (e.g. marital status,
household type with children), see
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/families
5

For average miles in the UK, See https://www.thinkmoney.co.uk/blog/what-is-the-averagemiles-driven-per-year-in-the-uk/ for average
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‘‘Well, about my van. Although is quite an old one now and it is I think,
it's almost reached the moment as far as mileage goes. I get it serviced
every year. It goes in the garage and get serviced every year. A guy
knows these vans inside out. So it's very good and very thorough.’’
(UK8)
Table 4: Reflective description of high-awareness group’s profile
UK1

A female, middle age, married woman with grown up children, residing in
Huddersfield. She is in part-time employment working for the local council as a
registrar and can drive to multiple rural locations for work purposes in a week.
Drives an old Volkswagen UP for quite many years due to its compact size and fuel
economy. However, she likes her husband Audi TT due to its performance, speed,
reliability, and safety. She enjoys a nice car but doesn’t enjoy driving as much.
Following her friend, she converted her car from leaded to unleaded petrol due to
its economy. Ideally she would prefer a 4-wheel big car (for luxury, comfort, and
speed purposes) and hybrid (to save fuel cost) to meet her need to carry dogs and
her musical instrument (harp). She describes herself as a ‘calm’, ‘cautious’ driver
with the occasional tendency to speed on quieter roads.

UK3

A 50 years old, divorced male with dependent children, residing in Reading, who
is in full-time employment and working in the IT industry. Drives to town for his
work purposes and to his friend in London on weekends in a typical week. Drives
GOLF GTD (2018/Diesel) as it is sporty, comfortable, practical, and relaxed. He
has chosen the diesel version as it does more miles per gallon. In summertime,
he reported to ride a bicycle to work two times a week. Ideally he would like to
have a sports car like Porsche Boxster and diesel fuel as performance matters to
him. He describe himself as ‘smooth’, ‘mindful’ driver, and ‘performance nutcase’,
who has speeding orientations. Before the GOLF, he had a mini cooper.

UK5

A 47 years old, female with dependent children. She doesn’t do huge distances.
However, she provides pick up and drop off to her children for school and
swimming classes while commuting for her work. She is working in automotive
industry as a full-time professional. She drives her company’s Audi Q3 (2019) and
has the privilege of swapping her car every six months. She thinks her car is petrol
driven but not sure. Ideally would like to have a sports car with a speed control
feature. Mentioned her liking for the mini cooper because of its ‘right size’, high
performance, and ‘driving feel’. She expressed liking driving and considers her
driving style to be normal, not aggressive. However, she reported to have
speeding orientations and using full potential of car.

UK8

A middle-aged, male driver divorced, with dependent children, and works as a
packaging engineer. He drives to Bradford (about 40 miles door-to-door) for work
five days a week. He drives a 22 years old Volkswagen camper van, the only
vehicle he owns, as he travels a lot. He uses it as an everyday vehicle as other
people use a car. He is hoping to start cycling to and from work in the near future.
Ideally, he would like to buy another camper van due to its convenience for
travelling and would prefer electric/hybrid engine due to cheaper fuel cost. He
expressed liking driving and described himself as a ‘controlled’, ‘careful’, and
‘relaxed’ driver.

4.1.2 Basic-awareness group
This group is composed of four participants (UK2/UK4 – Females; UK6/UK7 – Males) who
have been identified as holding basic to low levels of understanding about types of vehicle
emissions, sources of emissions and fuel impacts. For instance, none of the group members
have heard of NOx or PMs and mentioned exhaust as the only source of vehicle emissions.
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This group does not understand the health impacts associated with emissions except UK4
who did mention some of these. The group broadly understands environmental impacts of
emissions but not in much detail.

‘in inner cities near school, I know there's been reports that children
with bad lungs because if they walk in school, the pollutants from the
cars on the roads, they have to walk past, you know, is bad. So, I know
it's something that we need to stay away from. And I say, it must be an
old cars maybe.’’ (UK4)

‘‘You know, with all cars on the road, you know, you have greater
carbon dioxide coming out and different, you know, bad pollutants and
everything which goes into the air. And it's the air that we breathe. And,
you know, with trees being cut down left, right and center, you know,
it's becoming much more of a problem’’ (UK2)

‘‘So I'm not the biggest green person in the world, but at the same
time, I do try to kind of do my part when I can. And I have a really kind
of looked into studies and stuff. I kind of just heard that generally
speaking, diesel is worse for the environment than petrol is.’’ (UK7)

This group does not understand the impacts of using different types of fuel on emissions
and mentioned relatively few behaviours promoting eco-driving compared to the highawareness group. It is important to note that the group is predominantly composed of
professionals working in traditional industries (education, accommodation and food
services). It does not report speeding orientations and did not mention a liking for driving.
Contrary to the high-awareness group, all the group members are driving new cars. Both
males are driving petrol cars and females are driving diesel cars One of the participants
(UK4) has provided her reasons behind getting a new car as follows.

‘‘Well I've actually had it brand new in March just before the lockdown. I
picked it up just before lockdown. I had my other Touran for three years
previous to that and the mileage crept up to nearly seventy five
thousand miles in the three years. So I felt I needed it. It makes it
logical sense to replace it with a new car.’’ (UK4)
Table 5 provides descriptive summary of the driving and personal profiles of each of the
group member.
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Table 5: Reflective description of basic-awareness group’s profile
UK2

A female, middle age, married woman with three children and high driving
mileage. Her husband works away from home. She lives in a rural settlement and
runs a holiday let changeover. She does quite a lot of local driving including driving
for work, school run (24 miles every day), and for daily errands. She is driving a
Seat Alhambra (2018) as it is a ‘people carrier’ and works well with her family and
work needs. She has had this style of car for probably nine years. It is a diesel
engine as she and her family always used diesel. Ideally would prefer an electric
car with boot space, reliability, brand familiarity and affordable cost. She
describes her driving style as ‘relaxed’, ‘stressful’, ‘impatient’.

UK4

A female, middle age, widowed with two children and high driving mileage. She
works as a play therapist and does quite a lot of local and long distance driving
including lots of to and from different schools for work purposes, collecting and
dropping her children who are weekly boarders, regularly visiting family living 200
miles away and driving for errands. She is driving a VWl Touran (2020) as she
needs a big boot. It is a diesel engine due to economy for longer distances. Ideally
would prefer an electric car if reliable for longer distances. She describes herself
as cautious, plodder, careful driver.

UK6

A male, 32 years old, mature student, married and worked as a chef (currently
seeking a job). In a typical week he drives three times to work (five miles across
town), occasionally goes to university and visit friend’s house who lives quite far
away. Sometimes, he goes on trips up and down the country. He drives a Ford
Fiesta (2019: petrol) as it is easy to drive. Ideally would prefer something like a
Kia Ceed as it looks ‘expensive’, ‘swish’, ‘smooth driving without price tag’. He
described his driving style as ‘responsible’, ‘no hard braking’.

UK7

A male, 30 years old, married, working in the IT industry. He drives to work and
for leisure activities. Maybe 30 minutes door-to-door commuting for work, and
would usually pick up his wife as well, which would be about 15 minutes a day,
and do shopping maybe two, three times a week. On the weekends, he would
quite often go further afield in a typical week. He drives a Ford Fiesta (2019) due
to its familiarity and small size. It is a petrol engine as good for car maintenance
and environment. Ideally he would prefer electric or hybrid car. However
inadequate infrastructure (charging stations) is a hindrance. He described his
driving style as ‘relaxed’, ‘laid back’, ‘not quick to anger’.

4.2 Understanding of eco-driving behaviours
In response to questions (questions 6, 11) related to eco-driving and opinions about driving
in a way that can minimise emissions of NOx and particulates, several behaviours have
been reported by the participants. These identified behaviours are grouped together and
categorised at three levels: strategic, pre-trip, and in-trip. With the help of a review of the
literature, the deliverable has defined eco-driving behaviours for this study using the
hierarchical behavioural framework proposed by Michon (1985). The model describes
‘cognitive’ procedures to account for driver behaviour. According to Michon (1985) the
driving task is divided into strategic, tactical (or manoeuvring), and control (or operational)
levels [3]. The strategic level governs overall travel goals and planning, the tactical level
governs deliberate manoeuvres (like passing), and the control level involves automatic
actions like lane tracking and speed control. The study has not rigidly used the framework
proposed by the Michon (1985). However, it has attempted to classify reported behaviours
into three different levels inspired by his work. The behaviours categorised at ‘strategic
level’ are the behaviours that involve a long-term planning with opting for some conscious,
environmental friendly options. The behaviours, listed at the ‘tactical level’ are related to
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day-to-planning for trips before leaving the house. For example, avoiding congested routes
or merging multiple trips in a single journey etc. Whereas ‘operational level’ behaviours
are strictly the behaviours which drivers perform once they are inside the car. For example,
use of gears, anticipation of traffic ahead etc. For uCARe, behaviours performed at the intrip level are considered the most relevant, as these are the behaviours which are directly
relevant to what the driver chooses to do once inside the car and can directly impact on
their driving style. On the other hand, strategies adopted at the pre-trip level can provide
support in execution of behaviours at the in-trip level on a day-to-day basis. Nonetheless,
actions taken at the strategic level may have indirect but lasting impacts in the long-run
in promoting sustainable driving practices.
Table 6 provides a summary of reported behaviours, categorised by the abovementioned
three levels, and mapped across high- and basic awareness groups. A quick overview
establishes that behaviours executed at the in-trip level are the most reported in the
sample. Among these, the most common eco-behaviours recognised by the sample are
avoiding harsh braking (1), followed by heavy acceleration/deceleration (2), and smooth
speed (3). At the pre-trip level, trip chaining/journey planning and using alternative modes
(e.g. cycling) are the most identified behaviours other than car sharing/carpooling and the
effect of vehicle size/weight. Also, not to forget UK3 is the only participant in the sample
who reported to cycle occasionally to go to work during summertime. In addition, UK8
expressed intention to switch to cycling for some of the days of the week in the near future.
Only UK1 identified appropriate route selection and avoiding traffic congestion in the
sample as good practice. Behaviours at the strategic level are the least reported, among
which the use of electric and hybrid car and cycling have been identified as behaviours
promoting eco-driving other than economically performing engines and the use of vehicle
with technology (e.g. eco-mode features, fuel and driving style monitors 6) , only identified
by UK3. A relative comparison between the groups indicates that the high-awareness group
participants have identified more behaviours at the in-trip level compared to the basicawareness group. It can also be seen that compared to males, female understanding about
eco-behaviours is relatively low especially at the in-trip level. Some of the following
excerpts have been drawn from the data to reflect on participants’ understanding about
eco-behaviours.

‘‘I know on some cars, your engine switches off when it's idling. And I
know you're not supposed to let your engine idle for a long period and
harsh braking. You're supposed to avoid harsh braking and speeding up.
You know, maybe heavy accelerating and decreasing. You are supposed
to drive at nice level, tempo all the way through. Not brake hard and
think about your journey, as to where you going and which are the best
routes through. So, yes, I know that you can drive better. And, you
know, using your gear is more than your brakes so that you can control
the car without harsh braking. And actually thinking whether you
should, you know, like do the trip at all or if you're going to do the trip,
then make it worth your while; get in the car, drive to work, call it the
supermarket on the way to work, maybe pick up the children on the
way back and then call somewhere else and then put petrol in and then
come home instead of going out, coming in and going out, coming in.
Yeah, this this things like that and I know if you look after your car and
have it serviced regularly, that's supposed to help with the emissions.’’
(UK1)

6

For example, ‘Volkswagon Connect’ mobile phone application collects the car's data on
acceleration, braking and speed and gives a driving efficiency score. More details can be found
at https://www.thejcbgroup.co.uk/vw/news/connect/
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‘‘the Golf's got a lot of eco things on it. You know, it tells you if you're
not driving well, it's got an app as well, which I got when I got the car,
which scores your driving as well and says if you're using if you're
accelerating too hard or braking too much and generally it's score very
well. So although, you know, I might I might come across as a bit of a
performance nutcase. I'm not I mean, I think I drive quite well. So one
of the big things is no sudden braking and plan ahead and all this kind
of stuff. So, you know, if you know it's a long, straight road, you can,
you know, accelerate hard and enjoy the speed and all that. And then,
you know, gently come off the power and coast down to correct speed
or something like that. So, yeah, my mileage is pretty good with fuel
economy. So I feel. Yeah. Definitely understand about eco-driving.’’
(UK3)

‘‘Well, again, I think a smooth way of driving. So if you drive along a
nice steady acceleration when you are moving away from somewhere.
Looking ahead, anticipating traffic light changing or traffic ahead. That
kind of thing just kind of easing off rather than driving straight up to the
traffic, although the traffic lights and then slamming the brakes and
then suddenly, you know, screeching to a halt because all that
momentum that you've gradually built up, you quickly get rid of. You
burn a lot of fuel to get to that kind of speed. And then, You know, you
are braking heavily enough, that the brake dust is a massive
environmental issue, you know, especially for people's health. So it's
just it's not a good way of doing it. Make it nice and smooth, gentle
acceleration, gentle deceleration, trying to keep the vehicle moving. You
know, within reason, not going really fast or, you know, changing gears,
a sensible time, that kind of thing, depending on the road conditions
and the amount of traffic just kind of smoothing out your driving.’’
(UK8)
The following excerpts have been taken from the basic-awareness group data. The group’s
participants appeared to be less confident about eco-behaviours in comparison to the high
awareness group, as can be seen below.

‘‘I don't know, really, I think it could. I think it applies to any kind of
driving. I think it's just I think the main thing is having access to cars
that are cleaner to drive, you know. And more environmentally
friendly.’’ (UK2)

‘‘So I would imagine. I would imagine this the best way to drive is a
consistent 55 that sorts of mileage, So steady, Rather than I think if you
went too fast, it was eat up too much petrol. And if you were too slow,
it's not good for the engine. And again, I don't quite know what I'm
basing that on, but that's just my thinking. ’’ (UK4)

‘‘So make less unnecessary journeys, drive in higher gear, let's say,
don't accelerate unnecessarily, think about the weight of your vehicle,
unnecessary weight, perhaps in your boots, sharing drive so carpool, I
guess they call in America. I feel strongly about it. ’’ (UK6)
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‘‘I might be completely barking up the wrong tree here, but I'm I seem
to remember hearing something about this certain speeds which are
better for fuel consumption and stuff like that, and therefore better for
the environment. I don't know specifically what speeds they are. But it
would generally be brake and gradually accelerate and slowly. So not
just slamming your foot on the brakes or your foot on the accelerator
and generally being more conservative with the way you drive really. ’’
(UK7)
Along with Table 6, in response to the question about behaviours participants would find
difficult to do in everyday driving and why (question 12), Table 7 collates some interesting
observations. For instance, it can be noted that all the males in the study, irrespective of
their group, have reported none of the identified eco-behaviours difficult to perform. They
reported the execution of these behaviours come naturally to them, as they are aligned
with their daily driving routines, unlike, females, who all have reported some level of
difficulty either at maintaining consistent speed or avoiding harsh braking or acceleration
irrespective of their awareness levels.
It can be concluded that most of the participants are aware of speed management related
behaviours including avoiding harsh braking, acceleration/deceleration, and smooth speed.
However, not many are aware of, or recognise less, behaviours such as appropriate gear
use, avoiding stop/starts, engine idling or anticipating ahead. There is a limited
understanding about these behaviours among the basic-awareness group compared to the
high-awareness group. This group also appeared to be less confident about their
understanding compared to the high-awareness one. Likewise, there is a very limited to
negligible understanding (or mention) about the impact of vehicle size/ weight or selection
of an appropriate route and avoiding of traffic congestion on vehicle emissions. Only a
couple of males (from the high-awareness group) mentioned cycling. Females’
identification of in-trip behaviours overall was found to be low compared to males. They
also reported difficulty performing some of the behaviours in everyday life compared to
males, who all stated themselves confident and already performing these behaviours.
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Table 6: Participants’ identification of driving styles promoting eco-driving

Strategic

Pre-trip behaviours

In-trip behaviours

level

Behaviours

High-awareness group

Basic-awareness group

UK1

UK5

UK3

UK8

UK6

UK7

UK2

UK4

Avoid harsh braking (T)













x

x

Avoid start stop (T)



x



x

x

x

x

x

Smooth speed (O)









x



x



Avoid idling (T)



x



x

x

x

x

x

Gear use (O)



x

x





x

x

x

Heavy
acceleration/deceleration













x

x

Anticipating traffic & traffic
lights (T)

x

x





x

x

x



Trip chaining / Journey
planning



x

x





x

x

x

Servicing & maintenance



x

x

x

x

x

x

x

Avoid traffic congestion (T)



x

x

x

x

x

x

x

Car sharing / car pooling

x

x

x

x



x



x

Alternative options
(cycling)

x

x

x





x



x

Route selection



x

x

x

x

x

x

x

Vehicle weight / size

x

x

x





x

x

x

Using hybrid/electric car

x

x

x

x



x



x

Economic performance
engine car

x

x



x

x

x

x

x

Technology assisted
vehicle

x

x



x

x

x

x

x

Cycling

x

x





x

x

x

x
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Table 7: Eco-behaviours difficult to exhibit at the ‘in-trip level’
List of eco-behaviours difficult to perform
Females
UK1

Avoiding harsh acceleration and braking (due to traffic congestion)

UK2

Avoiding harsh braking (due to oncoming traffic on narrow/windy road)

UK5

Speeding (due to orientation to speed, fun element, like to use car full
potential)

UK4

Acceleration (as it does not come naturally/automatic)

Males
UK3

‘I think that's a fairly easy, straightforward thing to do; the
hard acceleration, the hard brake and having your engine
idling.’

UK6

‘Easy, easy. I mean I really quite a confident driver, you
know, I used to do some delivery driving for takeaways. So
I, you know, I don't mind driving. It's also always, you
know, looking to improve the way that I drive.’

UK7

‘I do it already with the way that I kind of drive, I'd like to
think that I'm driving fairly.’

UK8

‘It doesn't really change that much because I drive a van.
It's not very powerful. It's not very fast. It's not a sports
car. So I do tend to, you know, and I also know that it's not
the most economical of vehicles. So I do tend to drive like
that naturally.’

4.3 Factors governing vehicle choices
Preliminary assessments of the transcripts identified several factors influencing behaviours
of drivers, choices they make about their car and fuel as well as their overall driving profile
(treated as Dependent Variables (DV) for relationship analyses). Hence, the identified
factors were coded under different categories labelled as personal factors, vehicle factors,
and road and its environment related factors (treated as Independent Variables (IV) for
relationship analyses). Qualitative models were built to visualise relationships between IVs
and DVs. Relationship types were defined as leading to/influencing/impacting for the
abovementioned dependent variables. The analyses identified factors governing vehicle
choices for both the high-awareness (see Figure 2) and basic-awareness-groups (see
Figure 3) and within models also highlighted gender dimensions.
4.3.1 The high-awareness group
For the high-awareness group, as can be seen in Figure 2, the most common elements
governing car choices are the vehicle performance (shared by UK1/UK3/UK5 – all holding
high speed orientations, see
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Table 3), fuel economy (shared by UK3/UK5/UK8 – all driving for leisure purposes; see
Figure 7), followed by affordable price (shared by UK3/UK8), safety (shared by UK1/UK3)
and vehicle size (shared by UK1/UK8). In terms of vehicle size, both UK1 and UK8 have
different preferences where UK1 would prefer a compact car due to ease of
manoeuvring/parking, whereas UK8 would like to purchase a camper van again to meet
his passion for exploring places at the convenience of flexible travelling and resting
opportunities. It is important to note that other than performance related factors, for
females in the group, comfort is found to be an important factor as well as luxury. UK5 did
not mention this. However, it is important to remember that the participant already has
access to high-end luxury cars and has reported herself ‘extremely spoiled with cars’ due
to working in the automotive industry. Excerpts taken from the interviews are also
presented along with model to elicit the group’s orientations and preferences towards cars.

‘‘Volkswagen is economical. So it's cheap to run. And it's a lot smaller so
it's easy to park. And the Audi is not as easy to park. It's quite long and
it costs a lot to fill with fuel. But it's more comfortable, more reliable;
got nice quick turn and speed. It gets me out of trouble if I make an
error. I feel very, very, very safe in it…. I'd love another car because
this sounds really bizarre, but I want a great big four wheel drive, but
preferably one that's a hybrid. Of course, I want to make it a bit
cheaper day-to-day, but I want bigger car because I've got two dogs
and I want to drive them to a field. I like to play. I do play the harp. So
I want my car that would fit a harp in it, a full size concert harp, not just
my little, smaller one. So I'd like something like the Jaguar I-Pace or the
Mitsubishi PHEV or what else do I like. I do like the Toyota RAV4.
They've got a hybrid now but it's just not long enough. And I like the
Volvo XC90 but not hybrid I don't like that.’’ (UK1)

‘‘So cars got to be practical on it. I mean, the car would actually love if
it was just for me, would be a Porsche Boxster or something like that.
So I'd love something like that, but completely impractical so I wouldn't
buy them. So there is more sporty versions of my car, which is like, you
know, it's very practical and spacious and, you know, like comfortable,.
There is small, sporty versions, but I chose the diesel version because it
does more miles per gallon. So when I go to Yorkshire and I know this
kind of stuff, [Inaudible sound for 3 seconds] I Bought it. And also
because of the nature of a diesel engine. If get a sporty car, then I drive
too quickly to realize that. So having the diesel engine is kind of more
just relaxed. So it helps me moderate my speed. I sounds rubbish but I
am generally in control of the car… so I do like a bit of speed and
getting around to racing and things like that. So the car I had before
this was there was a Mini Cooper s and that was quite a little race car.
So it was it was always it was always bringing out the worst nature of
myself on the road, which I didn't particularly like. So afterwards, after
the event. So this car, because it's more relaxed still, it'll go round like a
taxi, you know, slow speeds and it's all very happy and the power's OK
and all this. So it's much more relaxed. I find myself being a better
driver’’ (UK3)

‘‘When we lived in Germany, we had to buy a car and we had a mini an
older version. I think it was about 10 years old and this was an ideal
car. I really loved it. It's the size was really good. It was just it was like
a little go cart. And that's what I like. I like it. It gives you the feeling
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of, you know, you have the real feeling of driving a car still, without you
know, without having to go really completely over the speed limit or
anything. So this was this was almost a perfect car, except that you
couldn't go shopping because nothing fitted in the boot.’’ (UK5)

‘‘I think I would probably go for another van. Just. I enjoy the freedom
that the van gives me. You know, the fact that I can just, you know,
book a ferry and can go to France for a couple of weeks and explore and
I'm not restricted to being in a certain places certain time for a certain
amount of time. And, you know, I can we can literally go wherever we
want. And so, yeah, I would probably go for another van, probably
around the same size. So this is a practical van as far as everyday use
goes. And also then it can be used for, you know, holidays and when
travelling abroad.’’ (UK8)

Figure 2: Factors governing car choices of the high-awareness group
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4.3.2 The basic-awareness group
For the basic awareness group, unlike those in the high-awareness group, the most
common element governing their car choice is brand familiarity and trust as can be seen
in Figure 3 (shared by UK2/UK4/UK7 – all running the same type of cars for quite some
time). In the following excerpts, it can be seen that they are keeping the same style of car
for quite some time, and the reason for doing so is that either they themselves, and/or
their spouses/other family members have the same style of cars. This is followed by
affordable price (shared by UK2/UK6 – working part-time/seeking employment), reliability,
vehicle size, and the presence of children (shared by UK2/UK4). It is important to note
that the last three factors, along with brand familiarity and trust, are connected and shared
by both UK2 and UK4 who are working mothers. They are responsible for their kid’s school
run and daily errands due to the absence of a spouse, and travel to multiple locations due
to nature of their work (see Figure 8 and Figure 7 to understand the nature of their trips).
In terms of vehicle size, both need a spacious vehicle to meet their mobility needs. UK4
mentioned her style of car being labelled as ‘angry mom car’ in a family. What can be
concluded is that for this group, unlike the high-awareness group, car choice is more about
making safe, reliable and regular options rather than seeking high performance vehicles
with efficient fuel economy.

‘‘Well, this is my second one. We first got the Alhambra, I think,
probably about this, I've had this one for two years, so I've had this
style of car for probably nine years…my nephews call it the angry mom
car. It's really embarrassing because a lot of mothers obviously have
these, you know, you know, bigger cars and that we're always in a rush
to get to school. So this is going to be the last big car that I have
because really I don't need that size anymore. You know, I know the
boys are getting bigger. But, you know, they're going to be catching a
bus. You know, it's only going to be another two years before Nolan
gets his driving license. And, you know, it's a very useful car because I
have got the space. And when I'm doing laundry and, you know,
dropping things off, I've got a nice big boot space, which I do need at
the moment. But this car is probably going to last me another three,
three years. I should think before I need to or even want to think about
changing. And by then, you know, we might have a company vehicle
and goodness knows what's. So then I will kind of I would probably go
down to a much smaller, you know, hatchback or something.’’ (UK2)

‘‘I drive Vauxhall Touran. I need a pretty big boot…Well I've actually had
it brand new in March just before the lockdown. I picked it up just
before lockdown. I had my other Touran for three years previous to that
and the mileage crept up to nearly seventy five thousand miles in the
three years. So I felt I needed it. It makes it logical sense to replace it
with a new car.’’ (UK4)

‘’…[current car] it's good. It's very easy to drive…[next car] I got a Kia
Ceed as a rental once, and I thought it was really good. So I'll probably
get that one. just like say just from having to drive it for a few days… I
think for me it kind of felt like it felt like an expensive car. It's isn't
really expensive. It was just kind of very smooth, very easy to drive.
You know, it's kind of swish, but without the price tag.’’ (UK6)
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‘‘there is actually two Ford Fiestas. I have one of them I purchased at
the time that I started learning to drive. So eight years ago and the
other one I've been driving on for about a year… It's a case of I think
it's just kind of come from the family, really from both sides of myself.
And my wife or family of all we had Fords. And I prefer a smaller car
because it's kind of more convenient to come in back and forth in city
drive and stuff like that than a larger car as well.’’ (UK7)

Figure 3: Factors governing car choices of the basic-awareness group
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To conclude, factors governing vehicle choices in the high-awareness group are
considerably different than for the basic-awareness group. For the basic awareness group,
a car is mainly a source of meeting basic travel needs. Trust and brand familiarity is the
dominant factor in taking such decision. On the other hand, for the high-awareness group,
car choice is governed by performance related factors including speeding, fuel efficiency,
safety, and affordability. In the case of females, particularly those with dependent children
having a safe, reliable, spacious, and comfortable vehicle is significantly important.

4.4 Factors governing fuel choices
The relationship model presented in Figure 4 further provides an overview of the factors
governing fuel choices made by the participants. The model is built by bringing all
participants together rather than splitting them based on their awareness level. The reason
for doing so is that in both groups, diesel and petrol users are in equal proportion. Hence,
it is decided to look at patterns within the data beyond knowledge and awareness levels
that are shaping these decisions. The model explains that the fuel economy is the most
influencing element (shared by UK1/UK7 – petrol users having low driving mileage;
UK3/UK4/UK8 – diesel users having high driving mileage). Further inspection of the model
explains that the drivers doing long distance driving and/or having high mileages are more
likely to use diesel. It can also be noted that males have better understanding about fuel
impacts compared to females irrespective of being in the high- or basic-awareness group.
However, despite being in the high-awareness group and having adequate understanding
about fuel impacts, it is also shown that UK3/UK8 are consciously opting for diesel fuel to
save their running costs as according to the following excerpts.

‘‘So there is more sporty versions of my car, which is like, you know, it's
very practical and spacious and, you know, like comfortable,. There is
small, sporty versions, but I chose the diesel version because it does
more miles per gallon. So when I go to Yorkshire and I know this kind of
stuff, [Inaudible sound for 3 seconds] I Bought it. And also because of
the nature of a diesel engine. If get a sporty car, then I drive too quickly
to realize that. So having the diesel engine is kind of more just relaxed.
So it helps me moderate my speed. I sounds rubbish but I am generally
in control of the car…because it's a diesel car. It's more economic than
the sporty petrol versions. And it's like, you know, it's twice or three
times the economic performance, you know, it uses a lot less fuel than
the petrol ones. So that's one of the big reasons I got this as well.’’
(UK3)

‘‘Petrol cars are generally easier to get a hold of or maintain. And also
petrol is more environmentally friendly than diesel…I kind of just heard
that generally speaking, diesel is worse for the environment than petrol
is.’’ (UK7)
On the contrary, the female’s understanding about different types of fuels and their impacts
is weak irrespective of their awareness group. For example, UK2 and UK4 are running
diesel engines due to cheaper running costs (UK4) or reliability as they have always used
it (UK2) and does not necessarily understand about its harmful impacts compared to petrol.
UK5 is the only female who did not refer to any of the factors governing her fuel choice.
She was also not sure about the type of fuel used in her car. This is perhaps due to frequent
swapping of her cars, as discussed earlier.
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‘’ …And I always think about, you know, is it particulates? Are there
other pollutants from like diesel versus petrol? And I always wonder
who's worse. What are they?…many, many, many moons ago. Had a
friend, Who's got an LPG, you know, petroleum gas car. Her husband
converted it. And ever since he converted that I have wanted one. And I
like it, and it's a big four wheel drive and it's a cheap fuel, very cheap
12 pence per liter. It's really, really cheap. And I was like, Oh, can I
have mine converted? And Andrew's knocking. So there you go. (UK1)

‘‘We've always had diesels [familiarity and trust]. Diesel cars. Just I
think, I don't know really. I think it's just because we know that they
know just more reliable. I think my dad's always had a diesel. I've
always had a diesel. Max had a diesel. And I think it's that kind of thing
where it's bit more reliable during the cold weather.’’ (UK2)

‘‘The only reason, I thought diesel is because it makes me cheaper for
longer Miles and I do long miles. And that's the only reason because I
don't know very much about cars so as long as the car is safe. That's
my that's my main primary objective with it.’’ (UK4)

‘‘It's a petrol car, I think. it's difficult to remember cause which is
swapping it so often. I guess it depends what car is available on the
scheme and it's how we chose if it's petrol or diesel. Yeah, that's how it
is.’’ (UK5)
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Figure 4: Factors governing fuel choices of the high-awareness and basicawareness groups
Hence, it is concluded that holding a high-awareness level or understanding about fuel
impacts does not necessarily influence people making eco-friendly choices. Fuel economy,
long distance travelling, and/or high mileage driving are more likely to lead to diesel fuel
use. At the same time, females are found to be less aware about fuel impacts compared
to males.

4.5 Dissonance
Some interesting relationships have been established so far in terms of understanding
knowledge and awareness of participants and drawing differences among them by looking
across the choices they make and factors governing these choices. However, during the
analyses, an element of dissonance also surfaced. The discussion in the above sections
already hints towards this discord in terms of vehicle and fuel choices drivers are making.
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It has been noted, especially among the high-awareness group members, that people are
opting for informed ‘non eco-friendly’ decisions and choices despite having significant
realization of disadvantages associated with those choices. For instance, UK8, one of the
most knowledgeable participants in the sample, drives an old camper diesel van for his
daily commute. Although he has realisation of problem but he explicitly provided
justification in support of his vehicle choice by mention of driving in an eco-friendly manner.
Likewise is the case for UK3. Some of the following excerpts are included in this section to
further highlight the issue of dissonance where participants are not implementing
knowledge to practice when it comes to perform and promote eco-behaviours. Another
excerpt from UK8 interview is also included in conjunction with the previous one where the
influence of external factors found to be governing his driving style more compare to
behaviours that can be performed and regulated at the in-trip level.

‘‘I do know that brake dust because of the materials it created from. Is
always going to occur. But obviously, if you are braking harder,
accelerating harder, you tend to brake harder that could release more
brake dust into the environment. And I know that as a massive
detrimental effect on people's health and having a daughter that's got
bad asthma. It's obviously a concern of mine. And something that, you
know, I try and do my little bit. Yes, I drive around in a van, which
people would probably say it's a bit hypocritical, but I do try and do my
driving style so that I'm not braking heavily. So, yeah, I know that
there's a lot of pollutants coming out of vehicles and a lot of people
don't realize…I do like to try and do my little bit to kind of help the
environment. But, you know, like I say, a lot people will say it's
hypocritical because I drive a diesel van but I try and drive it in a style
that has less impact than would otherwise have.’’ (UK8)

‘‘You know, the only thing you can't have is traffic. Obviously at the
moment traffic is quite low, which is brilliant. I get into it from places
because, you know, I'm fine and I'm using I'm using a lot less fuel to do
the journeys, I was doing this time last year when I was doing these
journeys, and probably using at least double the amount of fuel I'm
using at the moment. So, you know, I think traffic does have a major
impact on me, as far as my driving style, because, you know, we are sat
in traffic and, you know, again, it's quite hypocritical because I'm part of
that traffic. I am part of that problem, which is why I want to, you
know, to just cycle more. was excellent.’’ (UK8)

‘‘I know there's a an environmental costs to having a diesel car, but I
think people drive electric cars and think that there's no emissions or
anything like that from it. But you still got to have the energy provided
from somewhere to move that car…And it's you know, it's all prices.
That's my choice. So I feel like I've made a slight environmental choice
by going for diesel over petrol and using less fuel. But I know there's
different emissions with the diesel compared to petrol.’’ (UK3)

The excerpt from UK2, who also happened to be a diesel engine user, perhaps can provide
one of the possible explanations of opting for obviously wrong choices. An excerpt of UK1
has also been provided here to provide another perspective where eco-friendly preferences
come secondary to affordability.
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‘‘I know it's funny, it's car and you drive and, you know, there's so
many other things that we do to help the environment. And it just, you
know, you suddenly think, oh, you know, I'm aware of different, you
know, electric cars. My sister's got one. And I kind of think you are really
lucky and everything. But as soon as I, you know, have I'm in the car, you
know, it's just a functional, functional thing. And that's really as far as
it goes.’’ (UK2)

‘‘…it's more to do with affordability. I'd love it if it didn't pollute because
then I feel really virtuous and like a good girl when I pulled up
somewhere [e-pro secondary]. But, it's about keeping the costs down so
I can use it as much as I want to really use it without having to worry
about it. Because sometimes I think, well, I could take the dogs in the
car to a field that's deserted and they could run and play. And I could do
that every morning because that's what I used to do. But it soon adds
up in fuel when you're doing that and then you go to work and then you
work in another job and you need it and then you want to go to the shops
and then you want to go out. [not e-pro] And sometimes I look and I
think, well, I might as well be driving the [Audi] TD because I'm
spending nearly as much on the little car because I do so much rushing
about.’’ (UK1)

4.6 Motivations and barriers to switch to electric cars
When picking up the discussion around buying their next car (question 4) and otherwise
during the interview, a theme capturing motivations and barriers to switching to
electric/hybrid cars has emerged. This section provides an overview of factors dominating
this theme. It can be shown that saving fuel costs (shared by UK1/UK7/UK8), promoting
environmental friendly business (UK2), the cars of the future (shared by UK7/UK8),
development in infrastructure and vehicle technology (UK8), as well as environmental
benefits associated with these vehicles (shared by UK1/UK2/UK4/UK7) are some of the
key advantages having the potential to lead to purchase of electric vehicle.
4.6.1 Motivations
‘‘I'd love another car. I'd love another car because this sounds really
bizarre, but I want a great big four wheel drive, but preferably one
that's a hybrid. Of course, I want to make it a bit cheaper day-to-day,
but I want bigger car because I've got two dogs and I want to drive
them to a field. I like to play….Well, for me personally, it's more to do
with affordability. I'd love it if it didn't pollute because then I feel really
virtuous and like a good girl when I pulled up somewhere. But, it's
about keeping the costs down so I can use it as much as I want to really
use it without having to worry about it.’’ (UK1)

‘‘If we did get a company vehicle, we would want to get something that
was hybrid or electric, because obviously, you know, we're trying to
promote kind of using environmentally friendly cleaning products and,
you know, less waste, you know, making sure that all coaches have
recycling facilities and just to try and move away from plastic and use
more kind of natural materials. So having an electric work vehicle would
be brilliant.’’ (UK2)
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‘‘I know that there's legislation coming into force soon where they're
going to be trying to phase out vehicles that are kind of petrol and
diesel based. But at the same time, that kind of main thing, holding
back electric cars at the moment is availability of charging stations. And
I think if they can make that more widely available and efficient, then
that will be the natural course. Not. Not just because the kind of
environmental benefits, but the fact it'll be a lot cheaper to run on as
well for the consumer.’’ (UK7)

‘‘I think we're starting to see a lot of development as far as the vehicles
go, and also the infrastructure to charge of vehicles, you know, they're
popping up everywhere. The company that I work for, have charging
points now installed. They installed last year. So you can pay a small
amount each month out of your wage and you can go on and charge
your vehicle in the company car park, which I think is a really good
idea. So, yeah, it would be something that I would definitely look
up…But it wouldn't be something that I would, you know, dismiss or,
you know, I would have to go to it. It would be a consideration, Petrol,
diesel or electric, you know, hybrid.’’ (UK8)
4.6.2 Barriers
Figure 5 displays the barriers that have been recognized by participants in purchasing
electric cars. The high price of electric cars is viewed as the biggest barrier (shared by
UK2/UK3/UK6/UK8) except for UK1 (who doesn’t mind paying the initial cost) and UK5
(who runs a company vehicle). An interesting observation here is that UK3, UK5, and UK8
(professionals working in IT and analytics industry and falling into the High-awareness
category), emphasize two common barriers. These are environmental costs (I actually
don't believe that they're that much more environmentally friendly – UK5) and the
perception that they are boring (they're very boring like Prius or something like that, and
I wouldn't really consider something like that-UK3). It is important to keep in mind that
three participants in the study have shown the intention to purchase an electric car
(UK4/UK6/UK8). However, the reasons prohibiting this purchase is lack of infrastructure
(e.g. availability of charging stations – UK6), lack of performance and reliability (e.g. not
sure it could get me to my destination – UK4).

‘‘I have, but I'm a little bit. I don't know, the full cost of electric cars to
the environment and things like that… I think people drive electric cars
and think that there's no emissions or anything like that from it. But you
still got to have the energy provided from somewhere to move that car.
And it's like, you know, I suppose a lot of it is from renewable these
days and the power grid and things. So I'm not 100 percent convinced.
Also, it's I suppose it's economics as well, that electric cars are
generally new cars. All they're very boring like Prius or something like
that, and I wouldn't really consider something like that. So that's also a
consideration. I do like a car to be performance as well. And Tesla's and
things like that are electric cars, and they're very good performance,
but very expensive. And I couldn't justify myself paying something like
that. So it's kind of like, I don't know. I suppose full electric cars are
quite expensive at the moment, whereas the established technologies,
you know, it's prevalent everywhere. And it's you know, it's all prices.’’
(UK3)

Page 35

uCARe D3.3-v1.0
‘‘It has crossed my mind that I crossed it straight out of my mind as
well. I did. I don't think the infrastructure is there. I don't think the
range. I don't think they have the right range. Yeah. Yeah. I think it's
also the inconvenience of having them to have to charge at night and,
you know, all of this kind of stuff. And in addition, I don't I don't believe
this. I think this is because I'm in the automotive industry. I actually
don't believe that they're that much more environmentally friendly.
When you look at what you do with the battery after, you know, after,
you can't use it anymore. And also how the material is sourced for the
batteries. I'm a little bit.’’ (UK5)

‘‘Ideally, I would have an electric car. My sister has an electric car and
it's great. And actually there are more electric cars. I'm saying it's
Chloe. No, it's not. It's the Renault Zoe. We can't afford anything like
that at the moment, whether, you know, and there's obviously, you
know, no second hand ones as far as I know. But that would be quite a
big consideration.’’ (UK2)

‘‘I did consider electric cars. I mean, an electric car would be would be.
I like the idea of the electric car, but I wasn't sure it could get me to my
destination where I needed to get to. So, for example, I for example,
getting the children to their school. It's 60 miles away, so I have to get to
get there. I don't think there is a well, you know, so that would be. That
was a consideration. But given an option with without that being a
restriction to me, then I'd much prefer to go as green as possible.’’
(UK4)
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Figure 5: Barriers to purchase electric cars
4.7 Driving profile, eco-behaviours and gender
Qualitative data analyses carried out during this task has identified the role of gender in
eco-driving related behaviours and associated factors. This influence has been highlighted
in the figures below (see Figure 6, Figure 7 and Figure 8). Relationship modelling has
helped in the identification of several factors influencing driving style, trip purposes and
driving mileage of participants, mapped across gender.
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Overall, it can be seen in Figure 6 that driving style is predominantly influenced by vehicle
performance in the case of the high-awareness group (shared by UK3/UK5/UK8). Further
exploration reveals that in the case of females, their driving style is also likely to be
influenced by contextual factors related to road and environment (e.g. time of the day,
type of road, presence of a slow moving vehicle) as well as their mood and type of music
they are listening to. It is important to note that females have reported driving related
anxieties during interviews. However, none of the males expressed any such issue. The
following excerpts highlight the role of driving environment on female’s driving.
‘‘I don't like getting lots and I don't like not knowing what lane I'm
supposed to be in when. Yeah. I don't mind sitting in traffic. I have no
problem with that but Yeah, I don't like getting lost… I do almost, you
know, feel like I'm going to pass out if I have to drive to Leeds and
drive around Leeds or drive to Manchester.’’ (UK1)

‘‘I suppose it's quite, you know, generally is quite relaxed. You know,
unless I am in a rush and that does happen. And, sometimes, I suppose
I am aware that I'm clutching the steering wheel and I'm thinking, oh,
my God, I gonna be late. And, you know, if you see a slow car in front
of you, you're just like, oh, no. You know, so, you know, there are times
that, you know, driving can be stressful…But I can be I can be quite
impatient as a driver.’’ (UK2)

Figure 7 shows different types of trips made by drivers in a typical week. The model does
not include ‘driving for work’ as a trip purpose as all the participants do that. It can be
seen driving for daily errands is the second most frequent trip made by participants (except
UK5/UK6) followed by driving for leisure. Regarding females with dependent children, all
of them are driving to pick up and drop off children. For males, all of them are driving for
leisure. Hence in the case of males, driving for leisure is contributing to high mileage while
in the case of females it is more likely a result of school runs and doing household errands.
Only one female (UK1) reported to drive for leisure on weekly basis.

‘‘So there is quite a lot of driving, you know, on those days. You know,
it's working out this morning, actually. So I wasn't quite sure what this
interview. You know, what it was going to involve. And I worked out
that, you know, generally I do about just local driving, doing work,
school runs and shopping. I do sixteen thousand miles a year, which is
quite high. I was really, really shocked. I thought it was like under
about 8000. So that was a real kind of like eye opener to me. I thought,
crikey, you know, my son, my youngest son school is 12 miles away
and obviously I drop him in there. Come home and then I've got to go
and pick him up and then come home and then in between, you know,
you're doing things, though. Yeah. So, I mean, it tends to be just me in
the car or me and my son generally during a week and then sometimes
we'll all go out and do something at the weekend. So it's just I do quite
a lot of driving because we're very rural. Yeah. And, you know, you
can't, we do have a shop and a post office, but, you know, we need to
be driving to get to places.’’(UK2)

‘‘I have to drive to work. So I, yeah, I drive every day, all day. I see
four or five different children, not necessarily in the same school. So I
do drive to schools, but I do lots of tos and fros. So I could be in one
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school for an hour, then drive to another school for another hour and
then be in a final school for, you know, for my final sessions. So it's a
lot of driving. I also have to collect my children after boarding school
and they are weekly boarders. So I collect them on a Friday, oh
Saturday Sorry. And drop them back on a Sunday.’’ (UK4)

‘‘I drive about every day, but I don't drive huge distances. I drive to
work, which is about five miles or something. But on the way, I drop off
the kids. So I have to go into our little town crew, drop off the kids, and
then I drive to work. And in evening, I have to pick up the kids.
Sometimes I have to bring them to swimming. I have to drive them to
scouts, have to pick up friends along the way.’’ (UK5)

On the contrary, the nature of trips made by males is relatively different who are, apart
from driving for work, regularly drive for leisure as is reflected in the following excerpts.

‘‘I see friends, going to London and stuff like that. So if it's on the
weekends, all my friends live on the outskirts of London, Then I'll drive
in. If not, I'll get the train if central London is quite nice. (UK3)

I Do make some pretty decent journeys as well. It kind of friend's house
who lives quite far out of town. I don't know. I do drive quite a lot.
Sometimes I'll, like, go on trips up and down the country or whatever.
So it does vary. But I do drive quite a lot.’’ (UK6)

‘’I just drive commuting to work and for leisure activities outside of
work.’’ (UK7)

‘‘Purely because of my love of exploring places. And, you know, you see
in parts of the U.K. and to parts of Europe, that's, you know, you
wouldn't necessarily see if you went on a package holiday or you had a
car. We can literally go and stay in the middle of nowhere and we're
completely self-sufficient.’’ (UK8)
It can be shown from the discussion above that personal factors are likely to dominate
females’ car and fuel choices as well as their driving profile and consequently the nature
and frequency of their weekly trips and distances they cover. They are also more likely to
be influenced by external contextual factors. While males have not reported any driving
related stress, it is identified that the type of vehicle they are driving is most likely to
influence their driving styles. Understanding about the impact of vehicle performance on
their driving style and strategies to regulate it can help them practice eco-behaviours.

Page 39

uCARe D3.3-v1.0

Figure 6: Factors influencing driving style of drivers on roads
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Figure 7: Trips purposes contributing to driving mileage (males vs females)
Note: driving to work has been excluded as all participants do that
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Figure 8: Factors leading to high driving mileage and associated choices and
cases (males vs females)
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5 Evaluation of the uCARe pilot videos
In the second half of the interviews, five short videos (also called uCARe pilots), each
around two minutes in length have been shown to participants for their feedback. These
videos included the brake test, CO meter test, driving style test/app, exhaust PM test and
the swipe test. In each of the videos, measures are described in a way in which participants
could become more aware of the pollutants emitted by their vehicle. After each video, they
were asked for their thoughts about the concept. If found interesting and something that
they would engage in, we probed for their motivation. If not, we were interested why not
and what type of people, other than themselves, they think would try this. Participants
were encouraged to give honest feedback.
Several good and/or bad aspects related to the pilots have been identified by participants.
While doing qualitative analyses, these elements were coded and grouped together. Hence,
a list of twelve essential elements that can be critical to develop successful pilots was
developed (e.g. see Table 8). This list indicates how an awareness raising test should have
(i) analytics/factual information, (ii) clarity of instruction, (iii) comparison edge, and (iv)
easy/simple/straightforward execution. It should be (v) economical to carry out, provide
(vi) feedback/baseline to compare outputs with, and should offer (vii) an interesting and
fun element. It should also be (viii) quick, (ix) relevant and easy to understand, hold (x)
retention potential, be (xi) safe to perform, and finally have (xii) a visual impact. Each of
the videos is assessed for these identified parameters. The differences in responses of the
high-awareness and the basic-awareness group have also been investigated. These
assessments are further illustrated with the participants’ excerpts, and suggestions to
improve the tests. Results generated from these responses are presented in the following
sections for each of the instruction videos.
5.1.1 Video 1: Brake test
Table 8 provides the assessment of the brake test made by both the high- and basicawareness groups. Some evident differences can be noted here including a general dislike
among males compared to female drivers. For males, the brake test is not likely to work
except for UK8, who is father to an asthmatic child, and has high level of understanding
about brake dust. Other than him, all of the men are either not convinced with it (UK6),
reported ‘no one would find that interesting’ (UK3) and said it ‘doesn't surprise me really
that the amount of kind of stuff that it's throwing out (UK7). Nevertheless, the test is
considered to be easy to do and to have a visual impact on some of the participants.
However, it is the lack of feedback/baseline information about what to do with the results
that makes it less appealing for participants (a common concern shared by
UK1/UK2/UK3/UK5). Perhaps the test is going to be the least popular one not because
participants did not like it but because it’s a ‘dirty job’, e.g. UK4 found it highly impactful
but mentioned ‘‘that would be like the four wheels you have to clean’’. Likewise, UK2
understands the concept and found it interesting but found it not directly relevant in her
context. Some of the suggestions given to improve the test include information to reduce
brake dust, and to provide some baseline standards to compare the results with.
Discontinuity in the video has also been noted where two different vehicles are used to
complete the test. Table 9 provides a reflection of these opinions. This test is reported to
be most relevant to anyone with a car, family with young children, people who are buying
a new car and want to check brake dust, and/or car care people, and those who have some
spare time to perform the test.
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Table 8: Assessment of the brake test pilot made by the high- and basicawareness groups
High-awareness group

Basic-awareness group

UK1

UK5

UK3

UK8

UK6

UK7

Analytics / factual

x

x

x



x

x

-

-

Clarity of instructions

-

-

x



-

-

-

-

Comparison edge

-

-

x

-

-

-

-

-

Easy and Straightforward



-

-



-

-





Economical to carry out



-

-



-

-

-

-

Feedback – baseline

-

x

x

x

-

-

-



Interesting / fun





x



x

x





Quick

-

-

-



-

-

-

-

Relevant & easy to understand



-

x



x

x





Retention potential

x

-

-



-

-

x

-

Safe

-

-

-

-

-

-

-



Visual impact





x



x

x

-



Would you do it?



x

x



x

x





Suggestions for improvement

UK2

UK4

Filming related:
-

Discontinuity in video-two different vehicles used (UK3)

Test related:
-

Target groups

How could you reduce brake dust, no feedback on that?
(UK3)
What would I do with the result? (UK5/UK1) – no
baseline/feedback to compare
- Residue/mud can be taken from something else (UK6)
(UK2)

Interested:
-

‘‘Anyone with a car’’ (UK8)
Families with young kids (UK8) (UK3)
‘‘People buying a new car who want to check how much
brake dust it is emitting’’ (UK5)
‘‘People who are obsessed with car cleaning/maintaining’’
(UK1) (UK7)
Car care people/young kids starting to drive.my dad, 82
years old into car care (UK2)
‘‘you have to have a bit of time.’’ (UK4)

Not interested:
-

Young drivers (UK8)
‘‘No one would find it interesting’’ (UK3)

Note:  indicates ‘yes’, x indicates ‘no’, - indicates ‘no mentioning’
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Table 9: Excerpts reflecting positive and negative elements of the brake test

Males

Positives - improvements/suggestions
‘‘it is so, so obvious when you see it to kind of make people aware that
actually, you know, you could do this. You could see how much brake
dust you're creating. You can actually physically see yourself if you don't
wash your car for may be a couple of weeks. You see the dust, but you
don't kind of or I don't kind of necessarily make that link between that
dust and the brakes and, you know, your style of driving and
how...Actually you can adjust your driving and do the same experiment
and see how much of a difference it makes on the brake dust you create
because I do know is a massive problem. And if people were kind of
made aware of it and given that a simple practical experiment like that
they could do.’’ (UK8)

Females

‘‘it looks easy to do to find the information that you need. It's no harder
than checking your oil.’’ (UK1)
‘‘I think you have to be committed to a change because, I mean, if you
ask me doing that before showing me the video, I just said probably not.
But after showing me the video, then I got the visual impact. And I can
see that actually it is, I can see the importance of it. I can see the you
know, the impact of it’’ (UK4)

Males

Negatives - improvements/suggestions
‘‘I do appreciate the fact that your brakes do wear down. So the way
down by grinding against the discs. And that's how you slow down. Yes,
of course, there's going to be particles which come off there and which
go on the road and around and all this kind of stuff. So I understand that
that is a thing. How you could reduce that. There's no option to reduce
it. Is there? You need brakes and these are how brakes work. There's no
different type of brakes. It's like with an engine, there's different types
of engines and you can have an electric engine and all that kind of thing.
But with brakes, they just risk some parts of it. So it's I don't know why
they would achieve really, unless there's another type of brake….So
there would still be dust on that. So All right Your cotton bud might not
be completely black. It might be just, you know, a shade lighter because
there's not so much brake dust on it because you'd be more gentle with
your brakes, but you still would. You are emitting brake dust, aren't
you.’’ (UK3)
‘‘I don't think I'd be convinced by it, to be honest. Not that I know really
how to test the brakes. But you could get surely, you could get that kind
of residue from something else, you know, just from the oil. I guess so.
But I don't know if that would be an adequate way to test it right.’’
(UK6)

Females

‘‘I need more information because I want to know what the powder tells
me; how much black powder is bad.’’ (UK1)
‘‘‘my wheels are always really dirty. I mean, obviously, again, where we
live [in village], you know, and whether it's always, you know, when it's
wet, you know, a lot of kind of mud kicks off.’’ (UK2)
‘‘I'm not sure if I would go all the way to get the cotton bud, but yes, it's
yeah, it's, it's not, it's not interesting. Would I do it? I don't know. It's. I
don't you know, what would I do with the result. So then I have some
dirt on some cotton but but what would I do with this. I don't know
because I can't, I can't weigh it. it's just, in the end, it's just dirt.’’ (UK5)
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5.1.2

Video 2: CO meter test

Table 10 provides an overview of the assessment made by the participants on the second
instruction video. The test is reported to be the most complicated one among participants,
either due to the preparation involved in making the measurement box or due to too many
variable factors and the calculations involved. However, it seems to be a popular choice
among the high-awareness group members. All of the group’s participants found it
interesting, relevant, factual and reported the possibility of getting engaged in it except
for UK3. This participant found the test quite interesting but would not do it because it
involves purchasing a CO meter that could be expensive. However, as suggested by UK1,
more people would do it if they realise it is a straightforward test to do. Although, all highawareness participants quite liked the idea and found it highly relevant, all of them
mentioned complications related to taking measurement and fixing a box. Also there is no
clarity in instructions e.g. as mentioned by UK1 and UK3, and it is needed to make clear if
the engine of the car has to be switched on/off and for how long. Likewise, how long is
required to sample emissions out of the exhaust, as mentioned by UK6. As mentioned
earlier, there is a perception among participants that there are many things involved in
this test, which is why they can get it wrong starting from box fitting to the measurements
input. For example, UK4 said ‘I think I'd be I'd be worried about what if I didn't get the
emission at the right time? Like, if I was pulling out the exhaust pipe, did I get enough at
the right time?’’ Contrary to high-awareness members, the test doesn’t seem to be quite
popular among the basic-awareness group as only UK2 showed an inclination to do it. Few
of the appropriate target groups for the test are identified to be the people who are into
science/analytics or can be categorised as being environmentalist, car enthusiast and more
typically would be males. It is suggested that more people would get interested in doing
it if they realised it is a straightforward test and/or if pop up stands can be installed where
people can bring their vehicles and get them tested. The test can also be performed as a
science experiment. Table 11 illustrates some of the opinions of participants about the test.
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Table 10: Assessment of the CO meter test pilot made by the high- and basicawareness groups
High-awareness group

Basic-awareness group

UK1

UK5

UK3

UK8

Analytics / factual









Clarity of instructions

x

-

x

Comparison edge





Easy and Straightforward



Economical to carry

UK7

UK2

-





-

-

x

-

-

-

-



-

-

-

-

x

x

x

x





x



-

x

-

-

-



-

Feedback – baseline

-



-

-

-





x

Interesting / fun









x





-

Quick

-

-

-

-

x

-

-

-

Relevant & easy to understand









x





-

Retention potential



-

-

-

-

-



-

Safe

-

-

-

-

-

-

-

-

Visual impact

-

-

-



x



-

-

Would you do it?





x



x

x



x

Suggestions for improvement

UK6

UK4

Filming related:
-

‘Is the engine still running? Make it clear’. (UK3) (UK1)
Emissions out of the exhaust, for instance like how long
you need it to get it’ (UK6)

Test related:
Target groups

Readily available kits (UK8)
Pop-up stands to do test (UK8)
‘Complicated, playing with numbers’ (UK4)
‘Too many variable factors’ (UK6)

- Geeks/environmentalist/high - performance seeking people (UK3)
- Environmentalist/car enthusiast/males (UK5)
- ‘more people would if they realized that it was that straightforward’ (UK1)
- Environmentalist (UK1)
- science experiment with kids / environmentalists (UK2)
-‘more clever people’/males (UK4)
- ‘people into science’/analytics (UK7)

Note:  indicates ‘yes’, x indicates ‘no’, - indicates ‘no mention’
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Table 11: Excerpts reflecting positive and negative elements of the CO meter test

Males

Positives - improvements/suggestions
‘‘That one will be quite interesting, actually, because that would show
how much your exact car is emitting. But you do get that from an MOT.
So I think it's quite interesting that but you're going to have to have a
carbon monoxide meter. So which gives an output that I think I don't
know if they're expensive or what. I haven't got one.’’ (UK3)
‘‘I think this one is actually quite cool, to be honest, because it's kind of
a little bit of an experiment that anyone can do. And also, it's got the
kind of analytics on the science behind it as well. So I think for anyone
like myself, that's quite data driven was the way that they approach
things. That is quite a cool little test, actually, you can do.’’ (UK7)

Females

‘‘Oh, this looks fun. I definitely do this. OK. Box size, oh, dear. Oh, very
good. Oh, I can see it changed. Oh look. Zero point six five. I didn't even
know you could, You could use a carbon monoxide monitor to do this. I
thought you'd need some really expensive equipment to find out.’’ (UK1)
‘‘I really like this one. I, I think the last one brake dust], it was all I
could see was a bit of dirt. Here, I can, you know, I actually could
compare two cars and I can see that if you are interested in CO2
emissions and want to find out a little bit more if you're trying to be a bit
more environmentally friendly, I think, it's a really easy way to measure
something at home. I really like this one. Would I do it myself? I don't
know. I wouldn't say no. Like, if my children would want to know about
it. I think this is a fantastic way to just teaching them about emissions.’’
(UK5)

Negatives - improvements/suggestions

Females

Males

‘‘I don't buy it because it's a there's too many variable factors in it, like in the it
trying to get the emissions out of the exhaust, for instance like how long you
need it to get it. And it's not like over a period of time, you taking the sample
from when You've stopped driving. It's just that instant. No, again, I think maybe
not.’’ (UK6)

‘‘I think there is a bit more involved in this one. But I think if these kits were
readily available or if you could have a look, like a little a pop up stand where
people could bring their cars in and these readings could be done. And you could
say, you know, come down. Have you been driving for ten, fifteen minutes? Is
your engine nice and warm? Let's do this test on kind to show people how much
pollution is coming out of that exhaust. Show people how much pollution is
coming off that brakes. I think that would be I think, speaking from my point of
view, it would be it would be a big eye opener. I think it would give people a lot of
education, because I think a lot of people don't realize, you know, that the driving
style affects.…If there was a kit there that could be supplied. Yeah. I don't see
any reason why not. I think there's more involved in that. You know, most people
have cotton buds in their house so they can do a kind of a wheel’s swap test. Not
many people have the kind of sandwich boxes that they can butcher and put CO2
meters in there. So if there was if there was a kit, then, yeah, you could. I think,
it's kind of an experiment. It would be interesting to see. You know what effects
my van has compared to say, you know, little Ford Fiesta as a patrol car.’’ (UK8)
‘‘Little bit more clever people. I just think I'm just thinking my husband would do
the second one, whereas I would do second [means first one Cotton Bud] one.
This is the second one. Just looks a bit more like if you. It just looks more
complicated. And what would you do with those figures? What would be the
outcome of that second one.’’ (UK4)
‘‘I think the problem is that you can't just buy it. So you have to have a lot of
knowledge to make the box. You know, it has to be airtight. You have to drill a
hole through it and so on. You need to be quite good at DIY, I think, to make it.
Even though it doesn't involve that much DIY. But you still need to have a certain
level of interest to make it.’’ (UK5)
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5.1.3

Video 3: Driving style test

Table 12 provides an assessment of the driving application (app) which can be installed on
a smartphone. The app has emerged as the clear winner among all pilots, scoring
maximum greens (ticks) and only two reds from UK7. Some of the key features making it
most popular other than being easy, quick, relevant, and straightforward, are the
opportunity to get feedback on driving and to compare driving scores with others. It is also
identified as having a high retention potential compared to other pilots. It is found to be
particularly appealing for females as it is not only easy to do but provides a competitive
edge as well, given that their driving scores can be compared with their spouses/other
males and can be used to evidence better driving skills. In
Table 13 excerpts of UK2 and UK5 are included to reflect on this aspect. Among highawareness participants, UK3 reported not to use it only because already having access to
a similar kind of app provided by his vehicle manufacturer. Despite liking its feature, UK7
reported not to be willing to use it because he already thinks of himself as that type of
driver (see
Table 13). Participants did not like the use of duct tape to place the phone on the car’s
floor when it can be mounted or can be kept on the passenger seat. Likewise, it is
suggested that additional information along with a score in the form of informational
prompts (e.g. how much fuel cost has been saved or what reduction in carbon footprint
occurred), as well as a gamification of the app to run a competition among drivers, which
can certainly increase its uptake. Participants identified several target groups for the app
including experienced drivers, high-mileage drivers, young drivers who want to test their
driving skills, more females, as well as insurance companies and those who want to save
money by driving low polluting vehicles.
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Table 12: Assessment of the driving style test pilot made by the high- and basicawareness groups
High-awareness group

Basic-awareness group

UK1

UK5

UK3

UK8

UK6

UK7

UK2

UK4

Analytics / factual











-

-

-

Clarity of instructions

-

-

-

-

-

-

-

-

Comparison edge















-

Easy and Straightforward









-

-





Economical to carry

-

-

-

-

-

-

-

-

Interesting / fun











x





Feedback – baseline













-

-

Quick





-



-

-

-

-

Relevant & easy to understand

















Retention potential



-

-

-









Safe

-

-

-

-

-

-

-



Visual impact

-

-

-

-

-

x



-

Would you do it?





x





x





Suggestions for improvement
(Film) / Test

Film related:
-

Using duct tape on floor -strange? Why not dashboard
(UK3)
Why do you have to glue it on floor? (UK5)

Test related:
Target groups
(interested) / (not interested)

Feedback to improve score (UK8)
Informational prompts (e.g. eco/cost/maintenance
savings (UK3)
‘Gamify the app’/’make social element’ (UK3)

Interested:
-

Experienced drivers (UK8)
High mileage drivers (UK8)
Older drivers (UK8)
Family with young kids (UK8)
More Females potentially (UK5)
Insurance companies (UK5) (UK7)
Among group of friends (UK3)
Everybody (UK1) (UK2) (UK4)
Young drivers to test their driving skills (UK6)
‘‘People who want to save money on emissions’’ (UK6)
Reckless drivers/passionate drivers (UK7)

Not interested:
-

Young drivers (UK8)

Note:  indicates ‘yes’, x indicates ‘no’, - indicates ‘no mention’
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Table 13: Excerpts reflecting positive and negative elements of the driving style
test
Positives - improvements/suggestions

Males

‘‘think I think that this app I don't know this actual app, but I think this is this will
be a big winner. It could have. You know, if it's marketed right and you know,
people are aware of it, then people would use this quite easy. And also, if you
gamifie it as well. So I get it. I get a score on my on my app. And it's the
Volkswagen one. So, you know, I get, you know, in the 90s. But if you gamify it
and then you could make a social element to it. So, you know, a group of friends.
Who is the best driver out of your friends and all that kind of stuff? That would
be. Well, you know, well worth doing. So. Yeah, I think that that's a strong,
strong, strong thing.’’ (UK3)
‘‘that's a really nice idea, let's be honest. it was like I mentioned earlier about the
black box. It was reassuring to know that they kind of looked to me as a decent
driver because you don't know it until you test yourself. And I bet, there'll be
some particularly young men out there, you know, they think they can drive this
way but no, probably they do not.’’ (UK6)

Females

‘‘I think it would kind of educate people and, you know, give them the information
as long as that information is very simple and straightforward. So, you know,
your score is 8.7 out of 10. You can do this, this and this to increase your score.
And, you know, maybe try not to brake so hard and anticipate braking earlier. I
certainly, that would be a really good thing.’’ (UK8)
‘‘I get feedback. Wouldn't I? I get feedback and tips that would be like drive
smoother or every time I get near a hill, I'd be thinking, oh, I'm not very good
when it's a hill. Whereas when it’s a flat, I am much better. So, yeah, it's quick
and easy. All I need is a tape. I'm gonna be trying to download the app when
after this interview… I think more people would like that because everybody
wants to know what their driving style is. Almost everybody wants to know.
There's a little bit of pride and a little bit of self competition. Everybody wants the
know; the old man who thinks he's a brilliant driver. He put it in if he's got a
phone, he'll do it. The young lad, he'd do it because he wants to see if he is
better than his dad or his sister, you know. Everybody does it. And if they do it
well and follow it, then it's just a win win.’’ (UK1)
‘‘I think this one is something which especially potentially women would go for,
like, you know, when the husband says, you know, you're rubbish driving style
and all of this, you can prove them wrong. It might be even something which
takes off with insurance companies or something, you know?’’ (UK5)

Males

(no) Negatives- improvements/suggestions
‘‘For me, it wouldn't do much, but can see where there would be a target for it
because, like I said, I kind of mentioned earlier that I do like to think of myself as
that type of driver already. But I know that some insurance companies that have
similar apps where you can actually get a reduction in cost based on if you driving
safely. So I think that if you were to do something like this to someone who is
quite a reckless driver or quite a passionate driver, that it could show them really
the kind of impact of the way they drive in and how it would be better
[baseline/retention] if they were to drive in a more safe manner. So I think it is a
target audience for us. For myself, it wouldn't really do much for me.’’ (UK7)

Females

‘‘I think a lot of people would be sceptical as to whether this is been recorded
somewhere or people have been, you know, people being spied on, so to speak.
But. I think it will be a very useful tool if something like that were available.’’
(UK8)
‘‘I think more people would like that because everybody wants to know what their
driving style is. Almost everybody wants to know. There's a little bit of pride and
a little bit of self-competition. Everybody wants the know; the old man who thinks
he's a brilliant driver. He put it in if he's got a phone, he'll do it. The young lad,
he'd do it because he wants to see if he is better than his dad or his sister, you
know. Everybody does it. And if they do it well and follow it, then it's just a win
win. There's a benefit.’’ (UK1)
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5.1.4

Video 4: Exhaust PM test

Table 14 provides an assessment of the fourth pilot made by the participants of the study.
Some evident differences between the groups are noted here, similar to the CO meter test.
The test appeared to be more popular (compared to the CO meter) and a clear winner for
the high-awareness group. All the group’s participants found it interesting, visual, relevant,
and providing an opportunity for comparison, except for UK5, who would not do the test
because of a perceived lack of instruction. The rest of the group reported the possibility of
getting engaged with it including UK3, who only marked ‘yes’ to this test among all. In
comparison, the test did not appeal to the basic-awareness group that much and is also
thought of as dangerous by the group’s members. For example, UK6 found it relevant but
too dangerous to test. Likewise, UK4 also expressed safety concerns related to the test. It
is worth noting that both participants are professionals working in traditional industry.
Several suggestions have been given to improve the test. For example, a provision of a
clear set of instructions and a step-by-step guide to do the test could make it appeal to
more people. For instance, it is unclear whether during the ten minutes waiting time the
engine should keep running. Likewise, no information is provided about features of the
vehicles used in the test e.g. engine size, mileage, fuel type etc. as mentioned by UK2 in
the following excerpt in Table 15.
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Table 14: Assessment of the exhaust PM test pilot made by the high- and basicawareness groups
High-awareness group

Basic-awareness group

UK1

UK5

UK3

UK8

UK6

UK7

UK2

UK4

Analytics / factual

-

-



-

-

x

-

-

Clarity of instruction

-

x

x

-

-

-

x

-

Comparison edge









-





-

Easy and Straightforward



-

-



-





-

Economical to carry

-

-

-

-

-

-

-

-

Feedback - baseline



-





-

-

-

-

Interesting / fun









-

-



x

Quick

-

-

-

-

-

-



-

Relevant & easy to
understand















-

Retention potential



-

-

-

-

-

-

-

Safe



-

-

-

x

-

-

x

Visual impact









-



-

x

Would you do it?



x





x

x



x

Suggestions for
improvement

Film related:
-

-

Unclear if 10 minutes is interval to wait for or time to
keep engine running (UK3) (Uk5) – clear instructions
needed
More information about cars used e.g. engine size,
mileage, fuel type (UK2)

Test related:

Target groups

-

Provision of kit and SWOT chart (UK8)
quite dangerous turning the engine on (UK4)

-

Middle age drivers (UK8)
Family with young kids (UK8)
Guys at work with me (UK3)
To convince (parents) to replace old car with new (UK5)
To young children (UK5)
Curious people/clean freak [UK1]
- Men (UK4)

Note:  indicates ‘yes’, x indicates ‘no’, - indicates ‘no mention’
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Table 15: Excerpts reflecting positive and negative elements of the exhaust PM
test
Positives - improvements/suggestions

Females

Males

‘‘I think this one's quite good as well because it's very visual. So you that there's
‘not much kind of science and stuff behind it. So for someone who doesn't engage
with the analytic side of it…I think this is a good visual representation order. And
I think that will with the facts that are showing different cars as well, it could
encourage some to maybe go for one that has a lower emission level.’’ (UK7)
‘‘I think it's it gives you a good idea visually of how much pollution you're
creating. I think, and also, if you if like or not, you've obviously got a BMW,
Passat and a smart car and two of others, I'm not sure if you can kind of see a
like for like comparison of, you know, if these if these tests were done on a whole
range of vehicles and a lot of vehicles within that range, you could kind of have
literally a chart saying you, OK, well, you're going from white to jet black and
everything in between. You know, these cars tend to be here. And this car tends
to be here on the colour chart and you can you can look along and say, well,
actually, my car's producing, you know, much more gas, you know, much more
pollutants. And it sure, this is a much darker one than where the average Passat
is while the average BMW is, you know, is that something I need to look at. Do I
need to have a service? Does it need to have an engine clean, that kind of thing. I
certainly think this is a useful visual tool. And I think people will respond to that.’’
(UK8)
‘‘Well, I mean, I suppose this is, you know, I mean, I'm quite tempted now to do
this with my with my kids because obviously we're at home schooling. I think it
would be really interesting to try this out and, you know, do it with my car, Max
car, my sister's electric car. You could do something with that. My mom and dad's
car, which is a much smaller, you know, it's a fiesta that I think that's quite
interesting. You know, just to just for comparison, you know, because it's not
something that day to day we think about, you know, obviously we are aware of
pollution and all of it. But not specifically what, you know, our own car produces
in terms of that, you know, if we think about it daily. But I think it's really good.
They're good, easy experiments to try out, you know, with kids again, I suppose.
You know, people who are genuinely concerned about, you know, what their car
is producing might be interested. They don't take long to do these tests [quick]
either. So, I mean, it's not going to you know, it's not a massive, onerous task to
do. But, yes, I mean. And I think it would just make you aware of perhaps how
you do drive your car and what you know, what it does produce and just make it
more aware of that.’’ (UK2)
‘‘I think it's very educational. It's I don't know who would how would do it. I
would say if. And again, if you want to teach your children about emissions, that's
really interesting. If you want to if you want to convince your parents to get a
new car because they have a 30 year old car or something. It might be, it might
be one way of going about it. Would I do it? Just to have a look how much comes
out of my exhaust? I don't think I would, but I can see that if you would want to
do a comparison. Yes. Yeah. And what you are showing here, it's really it's really
interesting.’’ (UK5)

Negatives- improvements/suggestions

Females

Males

‘‘So the engine is still on. Is it's? …We'll leave it for 10 minutes?’’ (UK3)
‘‘I don't know, maybe it could work, if I dare to do this. I don't know. I am really
not sure. I don't know. I'm somewhere in between on this one… I mean, it seems
like it could work. But as I said, it also seems dangerous.’’ (UK6)
‘‘I mean, that's quite interesting. I mean, I'd want to know what the you know, a
bit more about the kind of the kind of car that it's taken from the engine size. You
know what fuel it's on, you know. I suppose that, you know, how far it was driven
and all the rest of it. But yes, I mean, that's interesting as well. And you know
what the, you know, because, again, the age of the car will have an impact on it.’’
(UK2)
‘‘I wouldn't do that one because that feels quite dangerous to me. And, yeah, I
wouldn't I wouldn't I wouldn't do that one. Yeah, out of all of them, that's the one
I wouldn't do but I would do any of the others.’’ (UK4)
‘‘so how does it work? You go out every five, 10 minutes or something and do a
new test or what? How Does it work or the paper?’’ (UK5)

Page 54

uCARe D3.3-v1.0

5.2 Video 5: Swipe test
Table 16 provides the assessment for the last pilot shown to the participants. It is evident
that the swipe test is the least popular test among high-awareness group members. This
was mainly because the test does not provide analytics, a comparison feature, feedback,
or any baseline to compare the results with. Hence, it is suggested that the swipe test is
not going to be a big winner for drivers holding high knowledge and awareness levels about
emissions and cars. Furthermore, it is suspected that the test may not be particularly
appealing for the male cohort. On the contrary, the test seems to be quite appealing for
the basic-awareness group and stood out to be the second most liked after the smartphone
application. The basic-awareness group found the test easy, simple, straightforward,
relevant and easy to understand. It is also described as having visual impact, interesting
and fun as well as providing a competitive edge. Despite being reported as easy to perform,
multiple factors might restrict its regular application, particularly the cleaning requirement
as expressed in Table 17.
To improve the pilot, it is suggested to provide a baseline standard to compare the results
with as well correcting the discontinuity in the video where two different vehicles are used.
The test is recommended useful for teachers and children (for educational purposes),
owners of old cars who want to replace it and/or car enthusiasts. It may also be likely to
get more popular among females compared to males.
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Table 16: Assessment of swipe test pilot made by the high- and basic-awareness
groups
High-awareness group
UK1

UK5

UK3

Basic-awareness group

UK8

UK6

UK7

UK2

UK4

Analytics / factual

x

x

x

-

-

-

-

-

Clarity of instructions

-

-

-

-

-

-

-

-

Comparison edge

x

x

x

-



-



-

Easy and Straightforward

x

-

-

x

-







Economical to carry

-

-

-

-

-

-

-

-

Feedback – baseline

x

x

x

x



-

-

-

Interesting / fun



x

-

-

-





-

Quick

-

-

-

x

x

-

-



Relevant & easy to understand

x

-













Retention potential

x

-

-

-

-

-

-

x

Safe

-

-

-

-

-

-

-



Visual impact

-



-

-





-

-

Would you do it?

x

x

x

x



x





Suggestions for improvement

Film related:
-

Discontinuity in video-two different vehicles used (UK3)

Test related:
Target groups

Dirty job (UK8) (UK5) (UK1)
Not instant visual results (UK8) (UK6)
No comparison baseline (Uk3)

Interested:
-

Children (UK3) (UK5)
Teacher (UK5)
A very particular person; Car enthusiast/self-servicing of
cars/old classic car owners, average women (UK1)
old car owners wanting to change car (UK6)

Not interested:
-

Not many people (UK5)
‘Less people would do it’ (UK1)
Not people with new cars (UK6)

Note:  indicates ‘yes’, x indicates ‘no’, - indicates ‘no mention’
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Table 17: Excerpts reflecting positive and negative elements of the swipe test

Males

‘‘I think that could be a reflection of your emissions, perhaps as long as you are
able to properly test it before you go. Maybe that might reflect, you know, the
difference in amount of emissions… like I said my car, it is quite nice at the
moment. It doesn't concern me that much. But yeah if it starting to get dirty.
That might be a wise thing to do. (UK6)

Females

Positives - improvements/suggestions

‘‘Yeah, well, that's a that's another easy one to do. It is quite interesting isn't it.
And, you know, again, comparing it to other cars, you know, I'd be quite
interested to see, you know, obviously I've got a people carrier, Matt's got state,
my sister my niece has got a little, you know, much little car, you know, smaller
car. I think the engine sizes, though, are about the same. I think my niece's car is
one point six, Matt and I, our car is like one point nine, two liter or whatever. So,
yeah, I mean, that would be quite interesting to, you know, to see that, you know
what the dirt, you Know whose car is dirtiest. I mean, his car is much is, you
know, years a few years younger than mine as well. So it's the age thing as well.
It's quite a lot of factors to consider, but yeah, that would be pretty interesting.’’
(UK2)

Negatives- improvements/suggestions

Males

‘‘I don't need to have proof that there is particles which come out the back of the
exhaust. I'll believe that kind of thing. Well, it's one of the things that's that I'm
aware of.’’ (UK3)
‘‘This one, you have to prepare the exhaust. You have to give exhaust a thorough
cleaning. This is a bit more involved and tend to be a bit more of a dirty job. And
then when you've done it running around, you have to then swab it again. I
certainly think the results would probably give you a better overall view than the
previous test. But I think as far as a kind of an instant gain and an instant result,
visual result. The previous one [film 4] would probably be, I think will be a
preferred option for a lot of people.’’ (UK8)

Females

‘‘I find it interesting as the one with the brakes, because what I am thinking while
watching it is if he's really good at wiping. Is it gonna look worse? You know, if he
is rubbish in cleaning, Is it going to be worse? Is that why or is it because this I'm
putting out, whereas at least with the brake one, if you've cleaned it, you can
look and you can see; oh, gosh, that's a lot. Then you can do it again, driving in a
different way and go in and go, oh, look, on my alloys, there's hardly anything
this time. So I mustn't use my brakes as much or I mustn't have been as harsh.
Whereas this last one, I don't know if he's just great at cleaning.’’ (UK1)
‘‘I would say most people could do it. It would be very it wouldn't take very long
to clean the exhaust pipe. I think it just come down time again and people having
the equipment. I mean, for example, if you if you were, if you do it first thing in
the morning, would you do it on a regular basis? Yeah, And also the weather,
whether it was winter or summer. I'm not sure if I am too enthusiastic to clean
my exhaust pipe before I left at half six in the morning in the winter.’’ (UK4)
‘‘I am not quite sure what why I would. Because even if I do this, even if I see
this dirt, I don't know what it's going to tell me. It doesn't tell me. Is this a lot or
is it not a lot? And then especially the last one. It's extremely dirty for not much
benefit, except to show that there's dirt coming out of the exhaust.’’ (UK5)

5.2.1

Summary

To conclude, the driving style test (smartphone application) is a clear winner among all
participants because of its simplicity and feedback feature. There is a social element
attached to it as it provides a comparison opportunity with peers. Throughout the analyses,
the element of comparison is found to be more appealing to female drivers who want to
use it to compare and prove their superior driving scores in comparison to male members
of their family e.g. their dad’s, spouse’s. It is also noted that for the high-awareness group,
it is important that a test should provide analytics/facts/feedback /competitive
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edge/interesting and fun elements as well as a baseline to compare the outcomes with.
These are the parameters which have mostly been noticed and talked about by the group’s
members while making assessments of the pilots. For example, none of the group
members agreed on usefulness of the swipe test. Tests that are simple, straight forward,
do not involve too many variables/science/equipment, risk elements and have visual
impact are more likely to be popular among the basic-awareness group or those people
who are working in industries such as education, accommodation and food services. At the
end of the interviews, all participants were asked to rank uCARe pilots based on their
preference/liking for each. Table 18 is developed based on these rankings and shows some
interesting patterns. For example, high-awareness group members show similar
preferences pattern for the videos. Both females (UK1/UK5) have the same top three
choices. Whereas both males (UK3/UK8) have the same top two choices (also same
rankings (4=1=2). So there are similarities in choosing videos between gender. For the
basic-awareness group, there is no regular pattern. However, rankings of UK4 are
comparable to UK6. In terms of gender, a consistent pattern is evident in the case of
females for top three choices (except UK4). Overall, it can be concluded that the brake
test is the least popular irrespective of the type of group participants belonged to. Some
of the key lessons that can be learned from the section to develop effective tests are listed
as follows:
5.2.1.1 What elements makes a test doable
-

Quick (no equipment needed, can be done easily by everyone)
Straightforward (no equipment or calculations needed)
Visual impact (e.g. cotton bud, cloth test)
Good learning opportunities for novices and soon to be drivers, young children
Possibility of comparing your driving with your peers, spouses, male members of
the family
Feedback and suggestions to improve driving (e.g. SWOT chart)
Ease of use that you will keep you coming back (e.g. mobile app)
One off test for somebody who is buying a car (e.g. brake test)

5.2.1.2 What elements makes a test non-doable:
-

-

Complication (e.g. there are many variable factors that can go wrong in CO meter
tests e.g. preparing the equipment, collecting the sample from exhaust or feeding
information in online tool )
Risk elements (e.g. covering exhaust pipe with paper and rubber)
No visual impact/feedback of what you are getting out of the test (e.g. CO
meter/cotton bud/swipe test)
Need of equipment (e.g. CO meter)
Adverse weather conditions – tests might not work in fog/cold whether (e.g. PM
test)
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Table 18: Subjective rankings of uCARe pilots mapped across gender and group
classification
Subject

Gender

ID

Group
(1/2)*

DIY Videos Ranking
Brake
Test

CO
meter

Driving
Style
app

Exhaust
Test

Swipe
Test

(based on Subjects liking 1=highest;
5=lowest)
UK1

F

1

4

2

1

3

5

UK5

F

1

No

2

1

3

No

UK2

F

2

3

2

1

3

3

UK4

F

2

3

No

1

No

2

UK3

M

1

No

4

1

2

3

UK8

M

1

3

4

1

2

5

UK6

M

2

No

No

1

No

2

UK7

M

2

No

1

2

3

4

Note: 1 - High-awareness; 2 – Basic-awareness
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6 Conclusions and recommendations
Task 3.2 is designed to understand the general knowledge and norms of recruited
participants that can be influenced and bring about change. This report has provided insight
into the UK drivers’ understandings and factors that can encourage or discourage change.
The same pattern of interviews and analyses are planned for other participating countries,
i.e. Sweden, Greece and Belgium. The first half of the interviews focused on the current
situation regarding participants’ driving practices and factors influencing those practices
including personal profiles. The second half focused on uCARe pilots and developing
understanding about factors and elements that would engage them in those pilots. Each
section has identified factors that would be required to change behaviours of car users, if
necessary. Table 19 provides a summary of some of the dominant differences that can be
used to develop targeted intervention strategies.
Table 19: Key differences between the high- and basic-awareness groups
Indicators

High-awareness group

Basic-awareness group

Personal profile

Professionals working in IT and
analytics industry (except UK1)

Professionals working in
traditional industry (except
UK7)

Industry
Age

Driving profile
Liking for driving
Speeding orientations
Car age
Dissonance

Vehicle preferences

40-60 years old (all)

Relatively young
(UK6/UK7)

drivers

Holds liking for driving (except
UK1)

Driving out of
(except UK6)

necessity

Holds speed orientation (except
UK1)

Do
not
hold
orientations (all)

Drive relatively old cars

Drive new cars (all)

Element of dissonance present

Element of dissonance not
present

Performance vehicle

Convenience vehicle

speed

brand familiarity/trust
Video preferences

Analytical/feedback/comparison
edge

Visual
impact/safe/quick/easy
do

to

6.1 Knowledge and awareness
The study found levels of knowledge ranging from rather limited to high, and a similar
range concerning the awareness among participants related to eco-driving and emissions
produced by their vehicles. Based on the UK interviews, it can be concluded that most of
the participants are aware of avoiding harsh braking, acceleration/deceleration, and
smooth speed (all speed management related behaviours). However, not many are aware
of behaviours such as gear use, avoiding stop/starts, engine idling or anticipating ahead.
There is a limited understanding about these behaviours among the basic-awareness group
compared to high-awareness. This group also appeared to be less confident about their
understanding compared to high-awareness group members. Likewise, there is a very
limited to negligible understanding (or mentioning) about the impact of vehicle size/ weight
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or the selection of appropriate routes and avoiding of traffic congestions. Only a couple of
(high-aware) males mentioned cycling as an alternative. Females’ identification of
behaviours overall was found to be low compared to males. They also reported difficulties
in performing some of the behaviours in everyday life compared to males, who all stated
themselves confident and already performing these behaviours.

6.2 uCare Pilots
Overall, participants reported good feedback after watching the instruction videos as they
all had something for everyone. There was an impact in terms of realisation and
understanding by seeing amount of emissions coming out of vehicles. In a nutshell, the
driving style app is a clear winner and the brake test can be concluded to be the least
impactful among all. There are mixed preferences for the remaining videos depending upon
awareness level of car users.
The following excerpt can summarise the general
participant’s experience and stance about pollutant emissions after watching the tests.
‘‘Out of all of them, I would say that smartphone app was, but it was
very interesting. I mean, I don't think I. I mean, I've heard I've heard
how dangerous emissions are. But when you actually see visual. The
visual impact to support your knowledge is quite is taking my breath
away a little bit. And it took my breath away from the first one. That
was that was the most impactful.’’ (UK4)
The study concludes that these instruction videos have potential to educate drivers, raise
their awareness level, and may impact the choices. However, it would be useful to address
some of the concerns mentioned above to makes these videos more appealing and
educational for the general public.

6.3 Gender
The study has noted the role of gender in relation to eco-driving (Table 20). For instance,
female car choice, the nature of trips and driving mileage (high) are highly influenced by
their personal factors (e.g. absence of spouse, dependent children) and may also influence
their driving styles. This is in contrast to males who seemed to be more independent in
making their choices and opting for vehicles and fuel choices based on their likings.
Females have also shown inclination to buy an electric car unlike men due to various
reasons (except UK5). Males are found to be more confident about their driving and
exercising eco-behaviour, in contrast to females, who reported driving related anxieties.
Female understanding about fuel impacts is found to be low irrespective of the awareness
group they belonged to, compared to males. They also opted for large vehicle size either
due to nature of their work (UK2), to carry dogs/musical instruments (UK1) or simply
because they need a people carrier due to dependent children (UK2/UK4). The driving style
app, followed by the CO meter and the exhaust test are most preferred tests by females.
There is an element of validation for females while talking about liking the driving style
application.
Table 20: Key differences observed between males and females’ participants
Indicators

Females

Males

Understanding about fuel impacts

Weak

High irrespective of group type

Factors influencing driving profile
(including trip purposes, driving
mileage, vehicle choices)

Personal factors dominantly
influence
choices
(e.g.
presence
of
dependent
children, spouse absence)

Are not influenced that much by
personal factors (even presence of
dependent children)

Vehicle size

-- people carrier/roomy

compact/sport/swish

(UK1/UK2/UK4)
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Influenced by driving related anxieties

All females reported so

None reported

Difficulties practicing eco-behaviours

Reported difficulties

None, confident about already
practicing these

Use alternative modes

None reported

Cycling (reported by UK3/UK8)

Prefer electric/hybrid cars

Yes (except UK5)

No

Top three uCARe pilots

app (1); CO meter (2), exhaust
PM test (3)

app (1), mixed choices

6.4 Factors that can encourage change
Lastly, this report discusses some of the considerations that can prove useful in raising
knowledge and awareness of car users and bringing sustainable change over the years.
•

•

•

•

Firstly, it is important to acknowledge that people are happy to do their little bit for
the environment wherever they can, as evident by discussion of this study’s
participants. They are also aware of phasing out of fuel driven cars and the future
of electric cars. So, a good starting point to educate them about emissions and
vehicle pollution and raising awareness can be as local as their local garage to as
universal as introducing ‘role models’. It is important to keep in mind that the study
has found that although all the participants have basic to high-level awareness
about vehicle pollution and its impacts, they may not be able to adhere to good
practices. This discord can be due to their mobility needs (school runs, driving to
multiple locations for work) or meeting driving related motives (e.g. seeking high
performance, speeding orientations). The effect is found to be more pronounced in
the case of females. For males, choices can rather be labelled more ‘intentional’
based on their preferences than ‘forced’ as in the case of females. For instance,
females with dependent children are driving roomy vehicles to manage school runs
even if it is not their first choice. For example, UK2 expressed her liking for a
compact size car and intention to buy one once her children progress to high school.
However, males seemed to be driving vehicles of their choice. For example, UK8 is
driving a camper van because that is what fits best with his long distance travelling.
Hence, it is important that interventions are designed to deal with both such
dimensions and educate people about strategies that can be adopted to adjust and
regulate their driving behaviours without compromising on their mobility needs.
Personal factors (presence of dependent children, type of working industry) and
motives (seeking performance, speed) are found to be dominating several ecodriving-related choices made by drivers. Eco-friendly practices are not the
governing element while making these choices and only come as a secondary
consideration. This study recommends that efforts to bring change should not only
(i) focus on raising awareness as a part of ‘civic responsibilities’ but (ii) inform about
‘personal advantages’ associated with eco-practices including economic (e.g. saving
fuel costs, maintenance costs) and health benefits (e.g. harmful exposure to
pollutants both inside and outside of car for young children).
It is noted that there is limited understanding about sources of emissions with
exhaust emission is the most obvious source quoted by all. Hence, tests educating
different types and sources of emissions (e.g. abrasion emissions, evaporative
emissions) and exposure to these emissions inside vehicle can be helpful in raising
people awareness level as well persuading them to change.
Brand familiarity and trust is another important factor that may discourage
change and its effect is more pronounced in the basic-awareness group. The group
is keeping the same style of car and using the same type of fuel as this is what they
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are familiar with. Hence, it is important to look at factors that can encourage change
and push people to make choices they are less familiar and comfortable with.
Apart from what has been concluded in the above sections, this report provides some key
considerations to develop effective educational and awareness raising campaigns as follow:
•

•

•

Essential elements: In order to appeal to the masses and encourage them to take
part in the pilot tests, the campaigns should have analytics e.g. the opportunity to
compare driving efficiency over time and compare it to a baseline score (in the case
of driving style app) or industry standards (in the case of Exhaust PM Test). In
addition, they should have a clear set of instructions, be easy and safe to do, and
have an instant visual impact without the need to buy equipment or doing lots of
preparation.
Intervention strategies amid of technology revolution and targeting
priority: Another important consideration is to develop time-relevant tests and
interventions. For instance, if the driving style app is chosen as the best way to
promote awareness, it is important to think about the practicality and lifespan of
this intervention, as many new cars (such as by the VW Golf) are coming up with
these integrated features. This could make the uCARe app less attractive for users
of these types of car in the long-run. Hence, in such cases, prioritisation and
identification of target populations may prove helpful e.g. old car users.
Integrating informational prompts, health appeal, cost saving and
baselines: Associating ‘informational prompts’ (what can be done to reduce vehicle
emissions e.g. driving without excessive braking can help reduce carbon footprints
by this much amount) could be beneficial. Providing baseline standards (to compare
emissions with other vehicles, SWOT charts, driving score with previous scores), or
have health appeal (e.g. risks associated with excessive exposure to pollutant while
sitting inside car) could also help encourage behavioural change. Cost savings (e.g.
how much fuel and maintenance cost is saved by driving at consistent speed) with
eco-driving can help increase effectiveness of awareness raising campaigns
especially for families with young children.

This leads to the conclusion that a car driver’s choices are governed by their personal
needs. Hence, efforts to reduce emissions and to encourage eco-driving needs to come up
with holistic approaches to support these ever-changing needs while at the same time not
compromising on basic principles of driving in an eco-friendly manner.
‘‘I think I educate myself and hopefully that will, you know, help me
with my drive and help me do that a little bit more than, you know, that
I was doing yesterday. And hopefully tomorrow I'll do that little bit
more.’’ (UK8)
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Annex A: Interview script (for car drivers)
Basic information about the interview
Time of interview/place:

Date:

Recording/storing information:

Interviewer:

Interviewee:
initials/Participant no.

Interviewee
Age/Gender:

Country

18-25
26-40
40-60
60+
M/F

Introduction

☐

Introduce yourself

☐

Discuss the purpose of the study

☐

Provide structure of the interview

☐

Get informed consent

☐

Ask if they have questions

Interview Questions
Section 1: Interviewee Profile (0-5minutes)
1.

Can you tell me a little about yourself?
Probe: here you want to learn more about their background e.g. employment

2.

What car do you drive?
Probe: here you want to learn about e.g.
-

3.

make and age of car
If they have more than one car, ask about the one they use most and why

With regards car maintenance, how much do you do yourself?
Probe: using prompts, such as those in blue, ascertain which of the four categories
describes them best

below

a. I do no maintenance checks at all between MOTs, have little interest in
what is under the bonnet and only respond to dashboard warning lights
☐
b. I check my tyre pressure/top up washer fluid/oil level when necessary,
but that’s about all ☐
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c. I inspect my brake discs/spark plugs/air filter/tyres and change them if
necessary
d. I enjoy researching different ways of improving my car’s performance ☐
(exhaust/suspension/performance tyres) and have implemented one or
more of these ☐
4.

Next time you buy a car what kind of car would that be?
Probe: here we want their spontaneous reaction and want to learn
-

5.

If they have no restrictions (e.g. affordability), what car they might want to buy and
why (we want their spontaneous reaction)?
next if they do not mention, please ask if they might want to buy a low polluting
vehicle such as an electric or hybrid car and why (we want their spontaneous
reaction)?

Just so that I have an idea of the amount of driving you do, can you describe the when and how you
drive your car?
Probe: here you want to collect information such as:
-

Frequency and nature of car use per week (domestic and short commutes only versus
those who use their car for work purposes)
Note the main descriptors and probe: (e.g. fast, safely, environmentally….)
If the person specifically mentions driving “environmentally” then take a note of this,
probe further e.g. ‘what does driving ‘environmentally friendly’ mean to them’ and
lead discussion to next question

Section II: Content Questions (5-10minutes)
6.

Have you heard of the phrase “eco driving”? What does that phrase mean to you?
Probe: If necessary, prompt them to elaborate, for example what type of driving style
means eco-driving

7.

What emissions can your vehicle emit and where from?
Probe: here you want their spontaneous reactions about:
-

what they know about emissions regarding their own car and driving
style
if they drive environmentally friendly

Probe: if they do not mention much or at all use following prompts to get
more information
-

Tyres, tail pipes etc.
•

Probe: If your car makes unusual noise, smell, or smoke, or displays other
subtle changes in performance what would you do?
8.

Have you heard of pollutants such as Nitrogen oxides (NOx) and particulates (PM 2.5 and 10)?
Probe: If they have heard about them ask if they have heard about the effects on health
and environment; what have they heard?
Probe: Describe NOx and particulates briefly and what their effects can be:
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9.

-

Nitrogen oxides (NOx) are poisonous gases derived from nitrogen and oxygen
combustion under high pressure and temperatures. They are present in the exhausts
of all vehicles, and can cause respiratory and cardiovascular diseases, low birth
weight, disease of the central nervous system. Longer exposure may also contribute
to the development of asthma. Around 40% of European NOx emissions come from
road transport. NOx also have an impact on haze formation resulting in smog and acid
rain.

-

Vehicles generate particulates either from direct emissions from the burning of fuels
(especially diesel vehicles) or from e.g. wear of tyres. These fine particles emitted by
vehicles can be drawn deep into the lungs. They are associated with the development
of diabetes and lung cancer. 30% of particulates comes from cars and it is estimated
in 2013 that this was responsible for around 3 million deaths world-wide. Particulate
emissions are very high in congested areas.

Would you be able to estimate how much of these pollutants your car emits?
Probe: Not only NOx but also CO2. If they say no, could they guess, based on their road tax
for example?

10.

Are you aware that some people tamper with (make changes to) their vehicles
in order to save on maintenance costs?
Probe: If they say ‘yes’, probe what kind of tampering they have heard about
but also if they know what this tampering entails?
If they ask what tampering entails, the interviewer can explain that drivers
could disable various parts of the exhaust and catalytic system or remove
filters. Point out however, that this is illegal and can increase the pollutants
emitted by the vehicle.

11.

Do you think you can drive in a way that minimises your emission of NOx and particulates and
how?
Probe: their spontaneous reaction.
Probe: If they do not offer anything mention:
-

12.

Similar to CO2, acceleration, speed, and braking can affect emission of NOx and
particulates (aggressive driving).
The use of studded tyres
To emit less, they need to drive less aggressively, use the engine brake and plan ahead

Which of these behaviours would you find difficult to do in everyday driving and why?
Probe: If they find it difficult, ask in what way.

Section III: uCare Pilots and Recommendations (10-15minutes)
13.

I’m going to play you 5 short videos, each around 2 minutes in length. They each describe a way in
which you could become more aware of the pollutants your vehicle emits. After each video I will ask
you what you think about the idea. Please answer honestly, we want your feedback!
Show one video at a time (no sound needed) in following order and provide the brief commentary
to explain it while the video is playing.
(1)

Brake dust video “This will tell you how much brake dust your car emits.
Clean the wheel thoroughly; go for a drive of around 100km in dry
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weather; using a cotton bud check to see how dirty the wheel is. The
blacker the cotton bud the more brake dust your car emits”.
Probe
- Is this something you find interesting?
- Is this something you would engage in?
- If not, why not?
- Who do you think [other types of people] would try this?
• - any other comments about the video?
(2)
CO-meter video “This video will tell you how much carbon monoxide
your car emits. You will need a CO meter, an airtight box and a syringe.
Go for a 15 minute drive and then follow these steps shown”.
Probe
- Is this something you find interesting?
- Is this something you would engage in?
- If not, why not?
- Who do you think [other types of people] would try this?
• - any other comments about the video?
(3)
Driving style video “This video will show you how to make simple
adjustments to your driving style to reduce pollutants. You will need a
smartphone either fixed in place or held by a passenger.
Probe
- Is this something you find interesting?
- Is this something you would engage in?
- If not, why not?
- Who do you think [other types of people] would try this?
• - any other comments about the video?
(4)
Exhaust PM video “This video will show you a way to check how much
particle matter your car produces. You will need a cooker hood extractor
filter, scissors and rubber bands. Go for a 15 minute drive and then
follow these steps shown. Compare your results to these, the filter on
the far right is very dirty, meaning high amount of particle matter is
being emitted”.
Probe
- Is this something you find interesting?
- Is this something you would engage in?
- If not, why not?
- Who do you think [other types of people] would try this?
•
(5)

- any other comments about the video?
Exhaust swipe video “This video will show you another way to check how
much particle matter your car produces. You will need paper towels and
soapy water to clean the inside of your exhaust pipe; go for a drive of
around 100km. The dirtier it is, the more particle matter your car emits”.
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Probe
- Is this something you find interesting?
- Is this something you would engage in?
- If not, why not?
- Who do you think [other types of people] would try this?
• - any other comments about the video?
• Finally, even if you were not interested in doing these tests yourself, would
you take your car along to e.g. a car park event where someone else could do it
for you and give you some feedback on your car’s pollutant performance?
14.

Do you have any questions or comments about the topic of this interview?

Closing Instructions

☐

Thank the interviewee for participation

☐

Assure interviewee of confidentiality and ask if they have questions regarding the interview

☐

Ensure that the compensation for the interview will be sent to them (if
reimbursement to be made). Make sure you have their address.

☐

Total time duration for interview __________ (in minutes)

Reflective note from interviewer (any particular points of interest that arose in the interview:
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Annex B: Transcription Guide (Adapted from McLellan et al., 2003)
TEXT FORMATTING
The transcriber shall transcribe all individual interviews using the following formatting:
1.
2.
3.
4.
5.

Arial 10-point face-font
One-inch top, bottom, right, and left margins
All text shall begin at the left-hand margin (no indents)
Entire document shall be left justified
Translated into English

Interview transcripts shall include the following labelling information and a note from
interviewer (if any) at the top of the document:
Example:
Time
interview/place:

of

Date:

Filename:

Interviewer:

Interviewee ID:

Interviewee
Age/Gender:

18-25; 26-40; 41-60; 60+
M/F

Length of interview (in minutes)
*Interviewee ID: should be initials of Country and participant number e.g. UK1
Comments or questions by the Interviewer should be labelled with by typing I: and the
Question number in the left margin. Interviewee responses should be labelled with
Interviewee ID at the left margin with the response indented.
In addition, the transcriber shall indicate when the interview session (‘actual conversation’
related to interview started ignoring set-up time etc.) has started by typing START OF
INTERVIEW in uppercase letters on the first line of the transcript. A double space should
proceed this information. The transcriber shall indicate when the interview session has
reached completion by typing END OF INTERVIEW in uppercase letters on the last line of
the transcript. A double space should precede this information.
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Example
START OF INTERVIEW—
I:

OK, before we begin the interview itself, I’d like to confirm that you have read
and signed the informed consent form, that you understand that your
participation in this study is entirely voluntary, that you may refuse to answer
any questions, and that you may withdraw from the study at any time.

UK1: Yes, I had read it and understand this.
I:Q1:

Can you tell me a little about yourself?

UK1: I work at the University and have 2 kids, both at school
……………………………………….
I:

Is there anything else that you would like to add? *

UK1: Nope, I think that about covers it.
I:

Well, thanks for taking the time to talk with me today. I really appreciate it.

END OF INTERVIEW—

*Given this is a semi-structured interview, if interviewees which to add something, please
label this as “Additional Information provided” in the transcript
CONTENT
Recordings shall be transcribed verbatim as far as possible, ignoring background noises
and nonverbal sounds (e.g., laughter). If interviewers or interviewees mispronounce words, these
words can be translated and transcribed to make sense. The transcript shall not be “cleaned up” by removing
foul language, slang, grammatical errors, or misuse of words or concepts.

Example:
UK1: I thought that was pretty pacific [/specific/], but they disagreed.

Filler words such as hm, huh, mm, mhm, uh huh, um, etc. do not have to be transcribed.
Inaudible Information
The transcriber shall identify portions of the audiotape that are inaudible or difficult to
decipher. If a relatively small segment of the tape (a word or short sentence) is partially
unintelligible, the transcriber shall type the phrase “inaudible segment with time stamp.”
This information shall appear in square brackets.
Example:
The process of identifying missing words in an audiotaped interview of poor quality is
[inaudible segment 00:01:30].
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If a lengthy segment of the tape is inaudible, unintelligible, or is “dead air” where no one
is speaking, the transcriber shall record this information in square brackets. In addition,
the transcriber shall provide a time estimate for information that could not be transcribed.
Example:
[Inaudible: 2 minutes of interview missing]

Questionable Text
If the transcriber is unsure of the accuracy of a statement made by a speaker, this
statement is placed inside parentheses and a question mark is placed in front of the open
parenthesis and behind the closed parenthesis.
Example:
UK1: I wanted to switch to? (Kibuli Hospital)? if they have a job available for me

Sensitive Information
If an individual uses his or her own name during the discussion, the transcriber shall replace
this information with the appropriate interviewee identification label/naming convention.
Example:
UK1: My supervisor said to me, “UK1, think about things before you open your mouth.”
UK1: I agree with UK1; I hear the same thing from mine all the time.

If an individual provides others’ names, locations, organizations, and so on, the transcriber
shall enter an equal sign immediately before and after the named information. Analysts
will use this labelling information to easily identify sensitive information that may require
substitution.
Example:
UK1: My colleague =John Doe = was very unhappy in his job so he started talking to
the hospital administrator at = Kagadi Hospital = about a different job.

SAVING TRANSCRIPTS
The transcriber shall save each transcript as a ‘.doc’ file using Interview ID as a file name,
e.g. ‘UK1.doc’.
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