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Abstract  Commercial and public sector interests 
surrounding technological developments are pro-
moting a widespread transition to autonomous vehi-
cles, intelligent transportation systems and smart 
phone communications in everyday life, as part of 
the smart mobility agenda. There is, however, inad-
equate understanding about the impact of such a shift 
on potential users, their readiness to engage and their 
vision of transportation systems for the future. This 
paper presents the findings from a series of citizen 
panels, as part of a 2-year project based in south-west 
England, focusing on in-depth discussions regarding 
the future of commuting, the flow of the daily com-
mute and the inclusion of publics in smart mobility 
planning. The paper makes three key propositions for 
researchers: enabling publics should lead to a vision-
ary evolution in the development of sustainable trans-
portation systems; commercial interests, public bod-
ies and IT innovators must employ a holistic approach 
to mobility flows; and, processes engaging publics 
need to be inclusive when co-creating solutions in the 
transition to smart mobilities.
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Introduction

Commercial and public sector interests, underpinned 
by the ascendance of big data (Kitchin, 2014), are 
pushing forward the transition to smart mobility 
systems. This transition focuses on the introduction 
of autonomous vehicles, intelligent transportation 
systems, smart phone software and communica-
tions (Carvalho, 2015) and approaches such as the 
Mobility-as-a-Service app, providing an on-demand 
service integrating all transport options (Pangbourne, 
2017). The evolution of big data has provided oppor-
tunities for the commercial sector to explore social 
and cultural real-time patterns (Janowicz, 2012) and 
implicit temporal and spatial concerns, in areas such 
as traffic management (Barrero et  al., 2010), wire-
less networks/GPS (e.g. Ding et al., 2010), travel time 
systems (e.g. Haghani et al., 2010) and bike-sharing 
schemes (e.g. Cichosz, 2013). Some academics are 
predicting that the evolution of big data will bring 
about a methodological revolution (Bartscherer & 
Coover, 2011; Berry, 2012; Gupta et al., 2012), with 
Hey et  al. (2009) referring to it as the ‘fourth para-
digm’ based on data intensive inquiries and statisti-
cal exploration across the sciences. Those working in 
the public sector view such technologies as palatable 
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mechanisms to smooth the transition and avoid radi-
cal system changes; commercial interests, however, 
can be perceived as focusing on this as a marketable, 
short-term opportunity rather than a more long-term 
change that has engaging publics and societal inclu-
siveness at its core.

One way in which this transition has manifest in 
Transport research is the rapid increase in the stud-
ies about human mobilities, and the vast collection 
of large datasets (Chen et  al., 2016). The ability to 
combine data from new technologies, sensors and 
software with other sources and using non-traditional 
techniques to store, manage and visualise them (Chen 
et  al., 2012; Graham & Shelton, 2013) suggests, in 
many respects, that technology has no bounds and 
its potential is limitless. This vast reality has already 
made an impact via the ways in which individuals 
use mobile devices to make more efficient and rapid, 
real-time travel decisions, as the desire for “one click 
solutions” to optimise their journeys increases. These 
impacts include improvements to waiting times and 
access to public services (Papangelis et  al., 2016), 
switching routes when informed about delays (Mak 
et  al., 2015) and about changes to the weather (Liu 
et  al., 2015). Such ascendance has helped meet the 
aspirations of organisations, the business and IT sec-
tors and policy makers alike (Regalado, 2014). The 
perception, however, that big data will enable us to 
overcome the challenge of effecting meaningful and 
sustained behavioural changes may be misguided as 
data analytics has magnified the temporal mismatch 
between the ‘go to market’ commercial approach and 
academic research and practice.

As partnerships develop between technology 
providers, big data analysts and local authorities 
(Goodall et al., 2017; Smith et al., 2018; Freudendal-
Petersen et  al., 2019), our attention must turn to the 
processes of engagement with publics. The smart city 
concept is defined by rational, passive individuals 
undertaking required behavioural changes (Barr et al., 
2021). Their mobilities generate datasets that are used 
to inform and underpin changes to service provision, 
improvements to operational efficiency and solutions 
to current transport problems. This consumer-cen-
tric, demand driven approach (Bogers et  al., 2016; 
Cecere, 2014) can only collect a superficial level of 
data regarding decision-making and is limited in its 
capacity to be proactive in changing established pat-
terns and reshaping them in contexts specific to the 

user. The technologically focused IT revolution does 
not cater for an understanding of nuances and intri-
cacies of individual commuter journeys; for example, 
the why and when individuals make decisions about 
how they travel or what the key factors affecting those 
decisions are. Even though a shift away from pas-
sive participants having to accept services as they 
are, with little opportunity for comment, has begun 
(Anderson et  al., 2010), a fully inclusive and timely 
engagement process to shape policy prior to imple-
mentation is still lacking.

This paper seeks to use qualitative insights from 
people’s experiences from their daily mobilities. 
It aims to generate critical reflection and dialogue 
regarding three propositions for researchers: engag-
ing publics should lead to a visionary evolution in the 
development of sustainable transportation systems; 
commercial interests, public bodies and IT innovators 
must employ a holistic approach to mobility flows; 
and, processes engaging publics need to be inclu-
sive when co-creating solutions in the transition to 
smart mobilities. The paper is structured in the fol-
lowing way. Next, we discuss the limitations of the 
smart mobility paradigm, the need to extend planning 
and design processes for greater user inclusivity and 
the use of co-creation research to integrate publics 
fully in visions for the future. Then, the methods and 
empirical data from a series of five citizen panels, 
as part of a two-year sustainable transport project in 
south-west England, are detailed as one example to 
illustrate the three propositions. The paper ends by 
providing an alternative view of smart mobility and 
the ways in which academics and publics can explore. 
The likely impacts of new technologies of mobility.

Smart mobilities: technology, engagement 
and visioning urban futures

Contesting the smart mobility paradigm

To date, no one definition effectively encapsulates 
the smart mobility paradigm and its relationship with 
smart cities; even though, smart mobilities is one of 
the defining features of such urban spaces (Chourabi 
et  al., 2012). The term smart, or intelligent, mobil-
ity appeared at the beginning of the Nineties, refer-
ring to urban mobility systems that were becom-
ing increasingly techno-centric with innovation 
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informing decision-making and practices to connect 
people, places and merchandise across transport net-
works (Albino et al., 2015). From an IT perspective, 
its main aim is the interconnection of mobile devices, 
sensors and actuators to improve the capability for 
forecasting to support the optimization of traffic 
fluxes and manage urban flows (Barceló, 2015). Intel-
ligent transportation systems (ITS), for example, have 
revolutionised mobility in the last 30 years, with the 
most recent progress worldwide in America, Europe, 
Japan and Australia (e.g. Jahangiri & Rakha, 2015; 
Kostakos et  al., 2013; Sassi & Zambonelli, 2014). 
Instead, Benevolo et  al. (2016) proposed an action 
taxonomy that starts with smart actions, followed by 
governance and then the introduction of ITS, with 
IT innovation supporting the optimization of traffic 
fluxes and collecting opinions about urban living and 
public transport service quality. Papa and Lauwers 
(2015) argue that smart mobility must be integral to 
the smart cities concept, rather than stand alone, and 
the need for local context, citizen inclusion and inter-
relation between physical and digital, based on the 
British Standard Institution (BSI, 2014) definition of 
smart city. The 2016 UN Report stated that the ideal 
aims for smart mobility are that it needs to be safe, 
accessible, affordable and sustainable (Singh, 2016). 
Hence, we must either align the different definitions 
into an all-inclusive definition or, more likely, be bet-
ter at appreciating the values and perspectives held by 
others.

The smart mobility paradigm appears, in essence, 
to be limited and lacking a visionary evolution. Con-
ventional mobility planning was based on the prem-
ise that travel time was a cost that should be as short 
as possible (Banister, 2008) and this latest paradigm 
does not seem much different in its overarching con-
cept. Batty et al. (2012) and Hemment and Townsend 
(2013) claim that the smart mobility agenda does 
consider the needs of people and communities along-
side the IT diffusion; yet Barr et al. (2021) argue that 
many smart city programmes focus on only improv-
ing existing patterns of mobility with techno-centric 
innovation. Others, such as Bélissent (2010) and 
Schaffers et  al. (2011), add that proposed solutions 
around the smart mobility debate are predominantly 
exclusive of people-centric initiatives by local Coun-
cils and authorities. Interestingly, the sustainability 
and place-making mobility paradigms put accessibil-
ity as the key driver, rather than speed, convenience 

and cost, incorporating people under the umbrella of 
social, environmental and climate impacts in the for-
mer (Banister, 2008; Litman, 1998), and pivotal in 
local contexts and the development of quality urban 
living in the latter (Cervero, 2009; Gehl, 2013; Jones 
& Evans, 2012). In the smart mobility example, how-
ever, people are constructed as consumers of mobil-
ity products such as Mobility-as-a-Service, as part 
of a digital optimisation of existing infrastructure, 
services and mobility practices (Lauwers & Papa, 
2014; Paiva et al., 2021). Hence, despite the develop-
ment of multiple mobility paradigms and the different 
approaches in current urban planning literature, the 
car-dominated techno-centric theme has remained.

Framing commercial and technological innovation 
within existing practices and behaviours is based on 
a ‘one size fits all’ approach (Jasanoff, 2004; Perrons 
& McAuley, 2015; Schuetze, 2010). This approach is 
likely to capture only part of the narrative and is not 
able to depict personalised information such as why 
people behave the way they do. Companies have been 
increasingly aware of the need to change the way 
they perceive their customers, from being passive 
recipients of their products to active participants in a 
two-way interaction regarding product development 
(Lundkvist & Yakhlef, 2004). Starbucks, PepsiCo and 
Walkers, for example, engage consumers in processes 
to develop new brand ideas, services and flavours 
(Prahalad & Ramaswamy, 2004). Such data collection 
methods are, however, at risk of having a wide vari-
ance in quality of user-generated content (Agichtein 
et  al., 2008) and are time intensive in collation and 
analysis. Thus, Kim and Slotegraaf (2016) proposed 
a dynamic exchange approach that generates the most 
pertinent ideas via learning about consumer needs 
and educating them of company brand interests and 
strategies. Although this is an evident shift towards 
involving publics in consumer and lifestyle choices, 
the approach remains narrow and limited in its capac-
ity to create spaces whereby publics can inject the 
nuances and intricacies of local places in a fully 
inclusive manner. Thus, we next discuss the need to 
extend planning and design processes for greater user 
inclusivity.

Mobilising user inclusivity

Demand is increasing for quality transport ser-
vice provision and accessibility for all. The primary 
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purpose of smart mobilities, perceived as the solu-
tion by many, is to provide a seamless, door-to-door 
service for all citizens, whilst minimising the envi-
ronmental impact (Benevolo et al., 2016; Paiva et al., 
2021). Planning and modifications have typically 
been via a top-down expert led approach focusing 
on mobilities and traffic flows (Boisjoly & Yengoh, 
2017), in terms of volume, diversity of service users 
and quality of the public and active transport infra-
structure (Clark & Curl, 2016; Nickpour & Jordan, 
2013). Physical issues of accessibility, reliability, 
safety, usability and quality of service are key indica-
tors commonly considered in the design, with energy 
concentrated on addressing the conflicting desires and 
agendas of key stakeholders (Kammerlander et  al., 
2015; Steinfeld, 2013). Currently, other considera-
tions, such has the psychosocial aspects of using per-
sonal mobilities (e.g. financial, emotional, ideologi-
cal; individual attributes) continue to be overlooked; 
so, for example, endeavouring to ensure the journeys 
are inviting and enjoyable (Nickpour & Jordan, 2013; 
Lim et al., 2016; Chatterjee et al., 2017).

Current developments are underpinned by real-
time data collection and analysis, multi-modal pat-
terns of mass movement and digital technologies 
(Ribeiro et al., 2021). Alongside this, is the continu-
ing misconception that big data and artificial intel-
ligence together, will enable services to be made 
available to all citizens, improving their daily lives 
markedly (Paiva et  al., 2021). This flawed approach 
requires society, old and young, rich and poor, main-
stream and marginalised, to be engaged and knowl-
edgeable, if not proficient, across multi-technological 
devices and platforms. The younger generations, for 
example, were born into this world and adapt to use 
new technologies at pace and with enthusiasm (Ilie 
et  al., 2020). Conversely, older colleagues, friends 
and family, along with poorer and handicapped 
citizens (Kammerlander, et  al., 2015) are often 
left behind compounded by a lack of technical and 
operational know-how (Zhang et  al., 2020). Linear 
demarcations, such as age and affluence, reinforce 
the big-data-led societal categorisations and the plan-
ning of more inclusive smart mobility systems can 
be advanced by considering intersectionality (Cren-
shaw, 1989; Kuster, 2019; Day, 2021). Perceptions of 
commuter journey time, for example, when studied 
from an intersectoral viewpoint, can be considered 
alongside well-being, environmental concern and/

or perceptions of public transport services in under-
standing commuting decisions and informing the 
planning process.

There are signs of a recent shift towards intro-
ducing a co-creative process empowering publics 
participation (Bell et  al., 2021; Nared, 2020) and 
understanding the needs, values and insights of trans-
portation users and non-users alike, to build sustain-
able and inclusive capability (Majumdar, 2017). Once 
citizens feel their needs have been heard and inte-
grated, they have adequate digital literacy, and are 
trusting of the process, it is likely they will participate 
as willing data providers and end-users and even pro-
mote the value of smart technologies (Ribeiro et al., 
2021). With rapid changes to inclusivity and accessi-
bility in the transport sector, researchers and designers 
need to appreciate and understand the way in which 
people engage and interact with transport. They need 
to understand how older, marginalised and vulnerable 
users experience the services and systems, and how to 
generate confidence to try new ways of finding infor-
mation and accessing products. The concept of smart 
mobility goes far beyond tangible problem-solving, as 
the expectation of future contributions embroil truly 
innovative solutions (Gouveia et  al., 2016). The key 
to realising that expectation, is enabling the users to 
explore, share and communicate their fears, (mis)per-
ceptions and experiences via ‘blue skies’ thinking and 
visions of future societies. Hence, we next discuss the 
use of co-creation research to integrate publics fully 
in visions for the future.

Enabling publics to be visionary

Engaging publics in debates regarding social change 
and policy is not new (Grand et al., 2015). This has 
traditionally been a reactive process trying to rebuild 
public trust after policy failure (Burall & Shahrokh, 
2010), with sectors being at different stages regard-
ing the drivers for, and stages of, such engagement 
(Featherstone et  al., 2009). Since the turn of the 
century, there has been a shift in emphasis towards 
earlier engagement with publics in an aim to shape 
policy prior to implementation to reduce the level of 
dissatisfaction and disengagement (Andersson et  al., 
2010); well encapsulated in the UK’s National Co-
ordinating Centre for Public Engagement definition 
as ‘a two-way process, involving interacting and lis-
tening, with the goal of generating mutual benefit’ 
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(NCCPE, 2010). Publics who have been part of two-
way dialogues commonly feedback how valuable 
these processes are, assuming they are framed around 
publics aspirations (Burall & Shahrokh, 2010; cf. Par-
liamentary report, 2000). There is ongoing debate, 
however, regarding whether or not the interaction and 
dialogue when engaging publics is genuinely trans-
parent, mutual and collaborative (Davies et al., 2009; 
Horst & Michael, 2011; Wilkinson et al., 2012). Uni-
versities have been guided to evaluate their public 
engagement more effectively (Vargiu, 2014), integral 
to the 2009 directive (RCUK, 2015), and for academ-
ics to interact with stakeholders in meaningful ways 
throughout the whole lifecycle of research projects 
from conception to dissemination (Holliman et  al., 
2015; Scanlon, 20142014). Publics have choices 
regarding how they contribute to, and embrace, soci-
etal issues such as smart mobilities and sustainable 
transport and, researchers need a succinct, timely and 
unified approach to facilitate those choices and pro-
vide a freedom to be visionary on a ‘blue skies’ scale.

The broad interpretation regarding the concept 
of public engagement (Tlili & Dawson, 2010), and 
resistance by some, are the foundations of the com-
plexities involved in the transition to fully inclusive 
public engagement in research. Grand et al. (2015) 
detail the historic context of public engagement, 
also termed engaged research, and cite a plethora of 
examples illustrating the intricacies in defining and 
implementing such a process. Behavioural change 
programmes continue to be focused on delivery to 
publics who are recruited to test the effectiveness 
of certain interventions (Manika & Golden, 2016). 
More recent theoretical work, however, promotes a 
shift from this ‘deficit’ model of engagement to a 
participation model, whereby building and main-
taining relationships with publics is key (Cook 
& Zurita, 2019). This nuanced approach effects 
change in behaviour without the prerequisite of 
information transfer (Broockman & Kalla, 2016) 
and by empowerment of publics (Chilvers & Kear-
nes, 2015). Although researchers do recognise the 
need to involve publics for projects to be collabo-
rative, some do not find it easy (Staley, 2009) and 
others question the methodologies that are required 
to ensure academic validation is integrated effec-
tively with meaningful contributions from publics 
(Holliman, 2015; Holmwood, 2014; McCallie et al., 
2009). To understand why people make the choices 

they do and what the key drivers of those choices 
are, we need to delve into the place-context and spe-
cific issues relevant to everyday individual behav-
iours and decision-making. This resonates with 
social science methods such as action research, par-
ticipatory research and co-creation.

Engaging publics is key to the co-creation process 
and should lead to a visionary evolution in the devel-
opment of sustainable transportation systems (e.g., 
Barr et  al., 2010, 2013; Shaw et  al., 2014; Buhalis 
and Foerste, 2015). Co-creation approaches, engaging 
with individuals and communities as partners rather 
than experimenting on them (de Leeuw et al., 2012; 
Koster et al., 2012; Tobias et al., 2013), are driven by 
open and critical reflection by the participants (Luu-
sua et  al., 2015) and tease out the barriers and atti-
tudes towards publics engaging with ‘experts’ (Borén 
et  al., 2017), including diverse groups in transport 
planning and policy decisions (Rönkkö et al., 2017). 
This openness to new ideas and empathy triggered by 
personal experiences broadens the creativity mind-set 
to effect change by visionary ideas and possibilities 
(Fredrickson, 1998, 2001). This in-depth qualitative 
approach is crucial in the ‘smart’ era as it explores 
the nuances and intricacies in human decision-mak-
ing and behaviour in contexts to inform the big data 
analytics. Such people- and place-centred insights 
provide knowledge that cannot be produced in one 
place, then replicated and rolled out across the rest 
of society (Carayannis and Campbell 2009; Schoon-
maker and Carayannis 2012). Citizens must not only 
be encouraged to participate in innovative mobil-
ity solutions by becoming digitally included through 
IT awareness (Rossetti, 2015), but also to engage 
with co-creation research and be actively involved 
in designing, producing and trialling interventions. 
Without co-creation, claims that smart mobility inno-
vations such as autonomous vehicles and Mobility-
as-a-Service provide benefits regarding accessibility 
to previously excluded groups, are debatable (Clark 
et  al., 2016). To maximise the impact of such path-
ways and generate visionary evolutions in transpor-
tation systems relies on the transfer of insights in a 
timely and inclusive fashion.

This literature shows that there is a need for a 
clearer, more definitive direction in the transition 
to smart mobilities and a wider appreciation of the 
‘improved flow’ agenda. Engaging publics is gener-
ally not perceived as core to this transition and, when 
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it is, remains underutilised in its evolutionary capac-
ity. In the remainder of this paper, we aim to answer 
the following three questions:

(1)	 How can public enablement lead to a visionary 
evolution in transportation systems?

(2)	 How can the smart mobility agenda be holistic in 
its approach?

(3)	 How can public engagement be inclusive when 
co-creating solutions in smart mobilities plan-
ning?

Methodology

In attempting to address these three intellectual 
questions, we present a two-year project, funded 
by Innovate UK and Natural Environment Research 
Council, aiming to co-create solutions with publics. 
The project, which focused on using smart tech-
nologies to reduce traffic congestion, was based in 
a regional centre in south-west England. The project 
involved a consortium of four commercial compa-
nies, the City and County Councils and the Univer-
sity of Exeter. Engaging publics was pivotal in creat-
ing a sense of flow through the project via ongoing 
two-way dialogue, an understanding of the interrup-
tions in commuting journeys other than when using 
motor vehicles and a smoother transfer of insights 
from the research. The work package for the Univer-
sity consisted of two phases. Phase 1 involved the 
completion of an on-line survey by people aged 17 
and over who commuted into or across Exeter to 
their place of work or study, on average at least three 
times a week.

Phase 2 consisted of a series of citizen panels 
(Phase 2i) and an intervention trial (Phase 2ii). Five 
separate citizen panels were run over a two-week 
period, one for each of the five types of commuter 
group identified from the earlier survey in Phase 1. 
The five groups were people who predominantly, 
i.e. over 50% of a typical four-week pattern, com-
muted using a motor vehicle, via public transport, 
cycled, walked or used a combination of modes 
within one single journey e.g. Park ‘n’ Ride. Each 
session was three hours long and included four dis-
cussions within groups of three or four people, on 
specific themes from the survey analysis that were 

found to be most influential in the decision-making 
process regarding how people travelled to work or 
their place of study. Each of the four discussions 
lasted around 20  min, with occasional prompt-
ing as needed to stimulate further conversation. 
An important part of the process was allowing the 
narrative within each group to meander wherever 
it did naturally, within the semi-structured frame-
work of questions (Gardner & Abraham, 2007; 
Jain et al., 2020). This ensured that the participants 
were able to share a broad range of experiences, 
opinions and feelings in a manner that made most 
sense to them, without being overly constricted 
by the prompts. Each of the sessions was recorded 
via audio recorders, and notes made on flip-chart 
sheets, and Post-It notes.

The content of the citizen panels was informed by 
the key factors identified as influencing commuting 
behaviour in each group (e.g., fitness, cost, environ-
mental concern), as derived from the Bayesian mod-
elling used for analysing the Phase 1 survey data (see 
Dawkins et al., 2018, 2019). As detailed in these two 
earlier papers, constraining the Bayesian priors cre-
ated distinct groups of survey respondents based on 
the mode type they predominantly use to commute, 
as well as the key influencers for each of these com-
muting behaviours. Thus, exploring how the impor-
tance of contextualising quantitative findings with 
rich qualitative data could be applied specifically with 
segmentation using Bayesian approaches (Barr et al., 
2022). Previous research by Barr et al., (2010, 2013) 
and Lampkin (2010, 2014), and discussions with 
local Councils and commercial specialists within the 
Consortium, also informed the content of the citizen 
panels.

The citizen panel data was analysed in two ways. 
First, thematic analysis and three-step coding (Neu-
man, 2003; Kiger & Varpio, 2020) generated the 
scope of topic and sub-topic categories regarding the 
key influencing factors within each of the commuter 
groups. Second, narrative analysis (Pokorny et  al., 
2017; Riessman, 1993) identified underlying stories 
and commonalities across the groups in the context of 
these categories. These two methods complemented 
each other by drawing out both vertical and horizon-
tal dimensions, in highlighting the similarities and 
differences in how the experiences were perceived. 
The key results from this analysis are presented in the 
next section.
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Results

In line with the aims of the paper, this section pro-
vides evidence from the five citizen panels to stimu-
late critical reflection regarding how to enable pub-
lics in visionary transportation systems evolutions, 
instil a holistic approach to mobility flows and engage 
publics inclusively in smart mobilities planning. The 
survey analysis from Phase 1, based on Bayesian 
statistical techniques, revealed key factors, or mode 
influencers, for each of the five a priori travel mode 
choices (motor vehicle, public transport, bicycle, 
walking and running, and a combination of modes 
in a single journey). These mode influencers, such 
as weather conditions or personal fitness, are associ-
ated with an individual being more, or less, likely to 
choose a particular travel mode. Using our Bayesian-
based model, we could understand which influencers 
had the greatest impact on a commuter’s decision-
making. For example, an individual was more likely 
to use a motor vehicle if weather information was 
‘often’ or ‘always’ influential, and less likely to use a 
combination of modes if work parking was ‘good ‘ or 
‘excellent’. The most prominent influencers for each 
commuter mode provided the themes for the citizen 
panel discussions. Table  1 summarises the themes 
of each respective citizen panel, based on the mode 
influencers identified by this Phase 1 analysis.

The citizen panels data, from 40 h of audio record-
ings, 50 flip-chart sheet notes and 40 Post-It notes, 
is presented here in three aspects: a visionary evolu-
tion for commuting, re-conceptualising the flow of 
the daily commuting experience and the inclusion of 
publics in commuter planning. These three aspects 
align with the themes discussed in "Smart mobilities: 
technology, engagement and visioning urban futures" 

section by describing commuter intersectoral view-
points that dispel widely accepted assumptions about 
commuting, challenge the car dominated, techno-
centric smart mobility paradigm, and suggest mecha-
nisms for local, invested communities to co-create an 
inclusive transportation system.

A visionary evolution for commuting

Commuting is an everyday behaviour that, for many, 
has an established, often habitual nature (Clark et al., 
2016). Our data revealed that many individuals chose 
to use different modes on different days, and for a 
variety of reasons; although as a rule, a cyclical pat-
tern of behaviour was evident. The commuters in our 
citizen panels generally accepted the need for tech-
nological advances in transportation systems and the 
benefits that it would bring in the future. They were 
not convinced, however, that the current direction 
regarding commuting, and travelling in general, was 
the most effective; they considered the focus was too 
narrow:

I think there’s too much emphasis on develop-
ing cars that drive themselves, rather than look-
ing at not using cars at all. It’s a lot better for 
the environment… and surely it’d be better if 
they used all the IT expertise to improve the 
more sustainable transport options and make 
them available to everyone rather than assuming 
people want to buy or use cars in the future. (A, 
cyclist)

The conventional approach for transport planners 
has been to make travel times as short as possible, as 
travel time is perceived as a [negative] cost (Banister, 

Table 1   Themes for the five citizen panels, each focusing on a predominant commuter mode choice

Predominant commuter mode choice Themes, based on mode influencers identified by Phase 1 analysis

Walking Weather & your commute, Keeping fit, Sharing spaces with others
Cycling Weather & your commute, Traffic & your commute, Cycling routes/sharing spaces with 

others
Public transport Perceptions of public transport services, Environmental concerns, The future of commuting
Combination of modes in a single 

journey
Work parking, Importance of cost, Plan to change mode(s)

Motor vehicle Decision time re mode choice, Avoiding peak times, Weather information, Traffic informa-
tion
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2008; italics added). Our commuters, however, tended 
to view the time that they spent commuting in a posi-
tive manner, seeing it increasingly as an opportunity 
to use the time to do what they wanted:

I used to drive and it seemed such a waste of 
time sitting in all that traffic – all I could do was 
listen to the radio and look at the car bumper 
in front of me or the people walking by, going 
faster than me. Now that I generally take the 
bus or train, I use the time as I want to. I often 
switch off and look out of the window at the 
view or engross myself in a book, and other 
times I catch up on some work and check my 
emails. (B, PT user)

There was an acceptance that the actual amount of 
time, in hours and minutes, that people spent com-
muting would, more than likely, be greater when 
using alternative travel modes to a motor vehicle. In 
the past this may have been important; however, it 
was evident that spending more of their day commut-
ing did not matter, if the experience was enjoyable:

I don’t think using public transport is quicker 
than driving, for my particular commute. How-
ever, I’m able to use the time better and can 
work or chill or read the paper or talk to people 
around me. It’s a nice way to cap off the day and 
wind down a bit before getting home… as long 
as there aren’t many interruptions or delays to 
the journey. With driving I invariably ended up 
more stressed by the time I got home with all 
the stop starts and sitting in queues of traffic. 
(C, PT user)

Therefore, the most compelling narrative, and one of 
the key findings, was around the sense of well-being 
that people wanted when commuting. Experiencing 
such a sense was a reality for some, and a desire for 
others if, and when, particular aspects improved or 
were changed. Individual stories relayed, repeatedly, 
the importance of the daily journey and the impact 
of their experiences on the rest of their lives. Their 
commute was not seen as a function in everyday life 
that had to be endured, more as an important connec-
tor between different parts of their lives. The benefits 
to peoples’ physical and mental health were evident:

I love my walk to work. It clears away the cob-
webs, puts me in a great mood and sets me 

up for the day as I watch and enjoy the world 
around me. I feel the same whether I’m strid-
ing out to get some exercise or taking my time. I 
can’t think of anything worse than having to be 
stuck in a car, fighting with all that traffic. (D, 
walker)

This understanding regarding the role that well-being 
plays in an everyday activity such as commuting can 
inform transport planners and IT developers as they 
envisage commuting patterns, transport networks 
and customer needs in the future. The value of social 
interaction was also reiterated in this well-being 
context:

Cars are so isolating… individuals in little pol-
luting bubbles. We need to meet and chat and 
travel in groups… so much better for our well-
being and […] connecting with each other. 
What we need is many more trains and buses 
so we can interact with people around us. That 
would be great fun, never knowing who you 
might be sitting next to! (E, PT user)

Finally, this sense of well-being and enthusiasm about 
people not using cars was portrayed as an aspiration 
regarding commuting patterns in the future:

It’s great cycling to work. I love it. I don’t have 
to find time to exercise or go to the gym. When 
there’s more accurate up-to-date information 
specific to my route so I know exactly what 
to wear and can go the best way to make it a 
bit safer […], I’ll cycle every day as it makes 
me feel so good. A lot of people I know want 
to cycle to work more too, so the generation of 
real-time information that we can rely on and 
get regular specific updates for, will really help. 
(F, cyclist)

To recap, we want the future of commuting to 
embrace the changing perceptions regarding the com-
muter journey; people want to enjoy the time they 
spend commuting and use it to further their sense 
of well-being in life generally. This section shows 
our participants wanting smart technologies to be 
integrated in their expansive concepts of commut-
ing, beyond the current motor vehicle-based model. 
Hence, a visionary evolution to transportation sys-
tems involves re-conceptualising the flow of commut-
ing journeys.
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Re‑conceptualising the flow of the daily commute

Alongside the importance of the commuting expe-
rience, is the need for the daily journey to flow 
smoothly. The current scope for most IT developers 
and commercial interests regarding improvements to 
the flow of commuting centres on increasing average 
speeds of the existing volumes of traffic, rather than 
on aiming to reduce the overall volume of vehicles 
on the roads (communication with Consortium Pro-
ject manager, 15/2/16). Whilst improving the average 
speed that people travel was of value to some com-
muters in our citizen panels, many considered that 
there were several other ways that the flow within 
their commuting journey could be improved so mak-
ing the experience more enjoyable and encouraging 
people who currently drive, to use alternatives:

There’s no information when unexpected events 
happen like accidents & the bus has to take a 
different route. Nothing on the website or app 
- or at the bus stop. I’d like a system that is co-
ordinated and reliable, even if I change my mind 
at the last minute. We have the technology, so 
why not? If planners and techy people thought 
about the time that journeys take via public 
transport and looked at reducing that… and 
then the real cost would come down too. I’d use 
public transport all the time if it was more reli-
able… and flowed better with less interruptions. 
(G, driver/PT user)

People from the citizen panels, particularly those who 
predominantly used a combination of modes in a sin-
gle journey, wanted a more flexible commuter net-
work and transport system. They considered that such 
flexibility could be created by the provision of accu-
rate, up-to-date travel information about all transport 
options, which would enable them to decide on their 
best commuting journey each day, depending on what 
activities and commitments they had:

Ideally, I’d like to have a number of options 
each day, which link from my front door to the 
office to fit around what I’m doing – so taking 
the bus or train part of the way, with my car or 
bike & for other days, having shared bike and 
pre-booked car facilities available via an app, 
and later buses running should I decide to stay 

in town after work. That’s what they seem to do 
in other countries (H, combination of modes)

Integral to the flow of commuter experiences, people 
discussed the monetary cost of their journeys. This 
was invariably underpinned by the sentiment that “…
car drivers don’t include the real cost of having their 
car when comparing that to travelling other ways” (J, 
walker):

The fare structure is so complicated. We need a 
contactless ticket that allows us to use trains and 
buses just by swiping our phones as we enter 
and exit. They also need to do away with the 
peak and off-peak fares. It’s stupid. One flat rate 
any time… and why penalise a single? £2.30 
when a return’s £2.40! Should be half the return 
fare, simple. (K, PT user)

Having to share spaces with, and accommodate, other 
commuters also affects the flow of such journeys. The 
conflicts that occur in such spaces was discussed at 
length during all of the citizen panels. Shared spaces 
are commuter routes used by more than one type of 
commuter or traveller, for example, joint cycling/
walking pathways or arterial roads when no separate 
cycling lane option is available. Although one person 
portrayed a congenial temperament, “… we’re all try-
ing to get there and make the best of it” (L, cyclist), 
many described the intolerance and frustration of 
commuting along roads or paths with other people 
travelling at different speeds. Interestingly, this was 
still the case for those commuters who, on another 
day, would be the ‘other’ commuter:

I know when I’m driving my car, I get eas-
ily frustrated with cyclists on the road. Even 
though I’m a cyclist, when I’m behind the 
wheel I’ve got no patience for cyclists and just 
want them to get out of the way. (M, car driver)

Such feelings led to a clear preference for segregation 
of the different styles of commuting, which seemed to 
reflect the “…getting there as quickly as possible and 
hoping no one slows you down or gets in your way” 
culture that is prevalent in the UK (N, car driver) and 
the negativity of the experience when they do:

One of my most terrifying experiences was 
when I was cycling along a pavement with my 
two young children on bikes in front of me 
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and as we passed a man he turned round and 
blocked my way, shouting at me to get off the 
pavement as I helplessly watched my children 
cycle on. Fortunately, no harm had come to 
them by the time I caught them up, but it was 
awful (P, cyclist).

To reiterate, this section shows our participants 
challenging the narrow scope used by developers 
to improve the flow of commuting journeys. That 
scope needs to be re-conceptualised to include com-
muting experiences other than via motor vehicles. 
We argue that smoothing the journey for walk-
ers, cyclists and public transport users by reducing 
or eliminating the interruptions and unexplained 
delays enhances the experience and sense of well-
being for commuters. By widening their remit and 
use of smart technologies, planners and IT inno-
vators can improve the flow of all journeys. This 
would be further enhanced with insights from pub-
lics, as discussed next.

The inclusion of publics in commuter planning

Integral to developing future commuting services that 
meet user needs regarding experience and flow is the 
inclusion of local people in the transition process. The 
people in our citizen panels, who were regular users 
of the local and regional transport networks, dis-
cussed the impact they considered they have had on 
the policies, planning and decision-making by author-
ities. They interpreted their position very much as a 
silent consumer who was required to use whatever 
services were available and put up with them, good or 
bad. As N (cyclist) put it: “There doesn’t seem to be 
any two-way communication with the people provid-
ing and planning our transport networks and what we 
do say about the cycling routes and what it’s like to be 
a cyclist on the main roads seems to go unheard.” A 
noticeable level of dissatisfaction about the region’s 
public transport services was voiced:

The experience on public transport can be 
pretty unpleasant – it’s unreliable, slow, dirty, 
drivers are rude – and yet it’s so expensive. No 
wonder people don’t use it. It must be awful for 
those people who have no choice but to travel 
on buses and trains. (R, combination of modes).

The perception around using buses and trains, in par-
ticular by males, created a further barrier to using 
public transport:

My husband would never use public transport. 
He’d rather walk 10 miles than use a bus. He 
considers such transport is only for second class 
citizens, those who can’t afford to drive a car (S, 
PT user).

People also felt that little was being done to raise 
awareness of the environmental impacts of the 
increasing volumes of traffic and congestion, which 
was compounded by an evident distain that local peo-
ple had been complaining about this for years and no 
one was listening:

There needs to be a lot more publicity of the 
pollution that cars cause. It’s been getting worse 
for years. Now the air quality in Exeter is often 
below European standards. The information is 
on the Council’s website but who has time or 
inclination to look in the morning before jump-
ing in their car… and it needs to be presented 
so people can understand the significance of the 
figures (T, walker)

Finally, and even though there was a sense of power-
lessness with the Authorities, many of the discussions 
amongst the five citizen panels focused on using the 
opportunity in a constructive manner, to talk about 
their ideas on how to improve commuting experi-
ences for themselves and fellow travellers. This posi-
tivity was coupled with a sense of community and 
responsibility towards addressing these issues so that 
everyone was included in the transition, as they are all 
part of the Exeter population:

Little emphasis is put on the social value of 
travelling. We are all part of this region and it 
is in our interests to protect and develop it in a 
way that means we can continue to be proud of 
living here. It always seems weird to me that we 
are a social species living in a car dominated 
world, travelling on our own in miles of vehi-
cles. However much they manage to speed up 
the traffic, and I guess that would improve my 
commute to a degree, I’d much prefer if they 
looked at improving the public transport and 
cycling networks and making commuting in the 
region available to everyone… and a good expe-
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rience for everyone. They just need to listen to 
what’s being said here and to the Council and to 
other people… (V, combination of modes)

This final section shows the disconnect between users 
and planners, as our participants perceive negligi-
ble two-way dialogue in current transportation sys-
tem developments. We argue that the participatory 
method of engaging with people, used in our citizen 
panels, expediates the sharing of valuable intersecto-
ral knowledge and empowerment of publics to iden-
tify local community-focused solutions, based on 
daily commuting experiences.

These detailed findings regarding a visionary evo-
lution for commuting, the re-conceptualisation of the 
daily commute flow and the inclusion of publics in 
commuter planning inform our understanding about 
the mechanisms by which we can engage publics in 
the transition to smart mobilities. The next section 
discusses the wider implications of this work.

Discussion

Based on the research findings, this section discusses 
our three propositions. First, that enabling publics 
should lead to a visionary evolution in the develop-
ment of sustainable transportation systems. Second, 
that commercial interests, public bodies and IT inno-
vators must employ a holistic approach to mobil-
ity flows. Arising out of these two findings, third, 
that processes engaging publics need to be inclusive 
when co-creating solutions in the transition to smart 
mobilities.

The detail in the Results section reveals the value 
of co-creation research for engaging publics in the 
transition to smart mobilities. Such an approach elic-
ited in-depth narratives around the future of commut-
ing, the flow of the daily commute and the inclusion 
of publics in smart mobility planning, highlighting 
key concerns for the people who are embroiled in the 
issues as part of their everyday lives. For example, 
the importance of a commute with minimal interrup-
tions (panellist C) or reliable real-time traffic infor-
mation (panellist G). We need to use publics to help 
create the visions and realities of future mobilities, 
ensure inclusiveness for all and widen the current 
techno-centric focus of the smart mobility agenda (cf. 
Biswas, 2016; Valkenburg & Cotella, 2016). This is 

captured succinctly by Panellist A, “… there’s too 
much emphasis on developing cars that drive them-
selves, rather than looking at not using cars at all.” 
Other signposts within the narrative include the desire 
to use sustainable commuter modes more frequently 
when real-time information is available (panellist F), 
and a concern that the lack of publicity about pollu-
tion means people are ill-informed about the environ-
mental impact of their car use (panellist T). To ensure 
critical reflection (Luusua et al., 2015) and creativity 
mindsets (Fredrickson, 2001) are integral to the pro-
cess, it is essential these narratives are shared in an 
expansive manner and public participation is placed 
at the heart of policy development. This may be best 
achieved via open access to data collected from pub-
lics, who are arguably the true owners (Montgomery, 
2017; Asswad and Gomez, 2021), and by open access 
to institutions responsible for policy creation and 
implementation. If all Agencies positioned people at 
their centre, as the common spotlight, we can perhaps 
start to resolve some of the mismatches in the smart 
mobilities agenda.

The process of digitalisation, which is already an 
integral part of the smart mobilities agenda (D’Amico 
et al., 2022; Sourbati & Behrendt, 2021), is changing 
how we connect to, and with, each other and brings 
people together who might otherwise never have met. 
Via the digital frontier “…individuals and organisa-
tions can produce vast streams of content that have 
the potential to reach a worldwide audience who can 
interact with it” and accessibility to communities and 
interest groups who can manufacture changes that 
could not be achieved by individuals on their own 
(Swart et  al., 2017 p. 910). Thus, digitalisation pro-
vides scope for IT developers to promote and facili-
tate people participation and inclusion, conditional to 
them continuing to shift perceptions of publics from 
passive recipients to active participants (Lundkvist & 
Yakhlef, 2004; Anderson et al., 2010). As discussed 
in "Enabling publics to be visionary" section, this 
shift relies on a focus of relationship building (Cook 
& Zurita, 2019) and empowerment (Chlivers & Kear-
nes, 2015), rather than information transfer (Broock-
man & Kalla, 2016). An equilibrium does need to 
be met, however, as new products from developers 
tend to be commercialized without necessarily solv-
ing user problems (Kristensson et al., 2004) and ideas 
generated by publics tend to be creative but unfeasi-
ble (Magnusson, 2009). Social science researchers 
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are experts in extracting relevant attitudes, behaviours 
and decision- making processes from publics and 
ensuring perspectives and targets of publics are cen-
tral, removing ‘expert-lay’ divisions (Esmene, 2021; 
Wynne, 1992). For example, the need to simplify 
public transport fare structures and the disincentives 
(panellist K) go beyond the big data view of what cer-
tain groups might want. Such extraction can enable 
insights from publics to inform the digitalisation of 
future transportation systems at conceptualisation and 
design stages.

Assimilating co-creation and digitalisation creates 
the potential to develop innovative yet pragmatic solu-
tions. As part of this, the scope for improving flow 
within transport networks needs to be extended to 
enable commercial interests and innovators to employ 
a holistic approach to mobility flows. The experience 
of urban and transport planning in the last 50  years 
has demonstrated that an excessive focus on techni-
cal performance has led to a lack of understanding 
of those people, from occasional travellers to daily 
commuters, who use the transport system (Anderson 
et  al., 2010; Martens, 2017). The current mobility 
paradigm will only be truly ‘smart’ if the key play-
ers do not limit themselves to technological develop-
ments and making modifications, or tweaks, within 
the existing framing (Barr et al., 2021). We need, and 
have an opportunity for, a step change. The Results 
here have revealed a clear narrative that, for example, 
flow is no longer about getting from A to B as quickly 
as possible; nor is it about enduring the commuting 
time as ‘wasted’ or perceiving it as a negative cost. 
As shown in "A visionary evolution for commuting" 
section, commuters do not mind spending more time 
commuting, if the journey is smooth and enjoyable. 
These findings concur with earlier studies by, for 
example, Lyons et al. (2007), Jain and Lyons (2008) 
& Calvert et al. (2019). There needs to be a shift in 
perception and focus towards valuing the time peo-
ple spend commuting, their overall well-being and 
the possibilities and opportunities that such experi-
ences can offer. For example, Chatterjee et al. (2017) 
found that increasing commute time reduces mental 
health, and job and leisure time satisfaction. IT inno-
vation has a key role to play in changing those per-
ceptions and the capacity to adapt systems to cater for 
the changing requirements of consumers (Benevolo 
et al., 2016). To achieve that, however, planners and 
developers need a greater emphasis on engaging with 

people who use, and perhaps more importantly do 
not use, the transport networks and an awareness of 
intersectionality to better appreciate the differences 
between social groupings and address the inequali-
ties invariably overlooked, and not possible, with big 
data analysis. Refer to "Mobilising user inclusivity" 
section.

The narratives from the citizen panels highlighted 
that improving the flow of commuting is fundamen-
tally about improving the commuter experience. For 
the commuters in our study, this entails smoothing 
out the flow within the journey, reducing interrup-
tions and incorporating individual variability in daily 
activities. The benefits to mental and physical health 
were clear advantages for many commuters, who pri-
oritised those aspects over, for example, the monetary 
cost or actual time a journey took. As our commuters 
alluded to, people valued their travel time as ‘down 
time’ or Me Time, during which they did what they 
wanted, such as reading a book, gazing out the win-
dow or switching off (cf. Jain & Lyons, 2008). Peo-
ple need slow time to reflect and re-order the chaos 
in everyday life (Freudendal-Pedersen, 2009). IT 
developers have the capacity to cater for such require-
ments by providing accurate and reliable real-time 
travel information (Regalado, 2014), and a seamless 
door-to-door service (Benevolo et  al., 2016) so peo-
ple, such as panellist H in our study, can plan their 
journeys and feel more relaxed about the experience, 
whilst maintaining a high level of flexibility when 
deciding which travel mode(s) to use. Also, the provi-
sion of Wifi, not only on buses and trains, but also at 
the bus and train stations allows people to continue 
using the Internet access whilst waiting for their con-
nection (Jain et al., 2018) and introducing Intelligent 
Traffic Systems along arterial roads can give priority 
to buses and cyclists (Rutgersson, 2013). Thus, pro-
viding a more inclusive approach to improving the 
flow of journeys and meeting transport needs for the 
future.

Both IT developers and publics have the desire 
to improve the flow of commuting experiences 
within their respective visions of future transport 
networks and services. The mechanisms and focus 
of those improvements, however, differ between 
the two groups. An underlying theme of the narra-
tive described earlier, in particular by panelists C, D 
and E, was the role and impact that having a sense 
of well-being plays during the daily commute. In 
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contrast, panelist P described a stressful experience 
due to conflict over how a shared space should be 
used and panelist M, the challenge when using differ-
ent modes in a shared space on different days. Devel-
opers need to understand, and focus on, the key issues 
that matter for these different users, when endeav-
ouring to engage with a wide representation of pub-
lics. For example, the frustration for a walker when 
bikes encroach on their pathway or the importance of 
highly granular, reliable real-time traffic and weather 
information so commuters can make informed 
choices. Papa and Lauwers (2015) argue the need for 
interrelation between the physical and the digital in 
the context of smart mobilities, as well as the local 
perspective. Citizen populations are invested in the 
region in which they live and work, as reflected in 
panellist V’s sense of community, positivity in believ-
ing that current traffic congestion problems can be 
improved and responsibility in wanting to be actively 
involved in the changes. It is important that this posi-
tivity is valued by planners and policy makers in 
listening to the needs and desires of the population, 
transport users and non-users alike – and more so, 
ensuring that what is being heard is then acted upon 
and integrated accordingly. As discussed in  "Contest-
ing the smart mobility paradigm" and "Mobilising 
user inclusivity" sections, planners and local Councils 
typically propose narrow, techno-centric solutions 
within existing infrastructure and framing with poor 
prioritisation of issues such as accessibility, usability 
and service quality and lacking psychosocial consid-
erations such as emotional and financial. Instead, by 
using the nuanced participatory approach discussed 
in "Enabling publics to be visionary" section, these 
personnel can build relationships with the community 
by running events, being transparent about feasible 
smart technology options and empowering citizens to 
feedback during a project’s conceptualisation phase. 
A sentiment echoed by panellist N. The positivity, 
energy, and enthusiasm of the local population is a 
crucial tool to drive the smart mobilities transition.

Finally, inclusion requires a shift in the empha-
sis away from perceptions that people who drive are 
people making ‘bad’ choices and should feel guilty, 
towards a celebration of people who are using more 
sustainable modes. Interestingly, the same sense of 
freedom and flexibility that was so appealing when 
cars were first introduced (Dennis & Urry, 2009), is 
still central to the vision that commuters have today 

regarding their future transport needs and multi-
modal travel choices away from using cars (Barceló, 
2015; cf. Simmel, 1997 and Freudendal-Pedersen, 
2009). During all the citizen panels, there was a 
strong sense that people want to be involved in the 
transition, to inform and be part of the decision-mak-
ing to create commuting experiences that cater for 
spontaneity and the flexibility of leading a busy and 
unpredictable lifestyle—a freedom of movement and 
a freedom of mind.

Concluding remarks

The transition to smart mobilities is a process that 
must be all-encompassing and involve users and non-
users alike. The ascendance of big data has produced 
new opportunities for business and IT organisations 
and enabled more efficient and quicker real-time 
travel decision-making and greater accessibility for 
some members of society. It is likely, however, that 
the social inequalities already present will be per-
petuated by the smart city concept, unless we address 
the historical models of engaging with publics. This 
paper makes three key propositions for researchers. 
First, engaging publics should lead to a visionary 
evolution in the development of sustainable transpor-
tation systems. Second, commercial interests, pub-
lic bodies and IT innovators must employ a holistic 
approach to mobility flows. Third, processes engag-
ing publics need to be inclusive when co-creating 
solutions in the transition to smart mobilities. Fun-
damental to all three is the necessary transition from 
passive individuals accepting services as they are, to 
participatory models of mobility underpinned by rela-
tionship building and nurturing, active listening, and 
empowerment. As shown in this study, this contem-
porary approach draws out the very aspects of mobil-
ity patterns and decision-making that are overlooked 
by, or not possible with, the big data-driven models. 
Through an awareness of intersectionality, place-
contextualisation, and in partnership collaborations 
between local authorities, technology providers and 
researchers, the key drivers of why people behave the 
way they do can inform smart transportation systems. 
By enhancing the flow of innovation and insights 
from publics, we can ensure potential users of new 
transportation systems and technological advance-
ments are connected in a two-way dialogue from 
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conceptualisation. We must also re-engineer how the 
flow within transportation systems is more about the 
experience and inclusivity of multi-modal journeys 
than about reducing travelling time. If not, the social 
inequalities are only likely to widen further.
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