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A B S T R A C T

This study recommends novel strategies for tailoring messages to encourage walking, for use in travel planning,
Mobility as a Service platforms and other apps which promote sustainable transport behaviour. We suggest
strategies based on individual demographic and psychosocial factors derived from the findings of a study of the
persuasiveness of different arguments to encourage walking. 402 participants from across the UK were recruited
to evaluate 16 pro-walking arguments systematically varied by type of argumentation used, and the values to
which they appealed. We explored interactions between these argument features and participants’ personality,
travel attitude, age and recent transport mode usage. We report several interesting findings, including that the
types of argumentation used, participants’ travel attitude, and their previous transport uses all had no effect on
the perceived persuasiveness of messages. Factors which did have an effect on the perceived persuasiveness of
messages included the age and personality of the participants and the value to which the message appealed. We
also found several complex interactions between these factors, such as that those higher in agreeableness tended
to rate arguments emphasising environmental benefits as more persuasive, and that younger participants tended
to rate arguments appealing to the health benefits and convenience of walking as less persuasive.

1. Introduction

The use of persuasive technology to foster sustained behaviour
change is an important emerging field in efforts to reduce car-use and
otherwise respond to the various problems caused by our current
transport systems. Sustainable mobility apps encompass a wide variety
of designs and employ several different persuasive strategies, often
underpinned by behavioural theory, to encourage users to reduce their
car-use and adopt more sustainable transport behaviours (Cellina et al.,
2019; Sunio et al., 2017). These include personalised travel planning in
which detailed, user-orientated information about alternative transport
options is provided to the user (Gabrielli and Maimone, 2013), gami-
fication systems that encourage specific behaviours through point-
scoring or competition with other users (Jylhä et al., 2013), and self-
monitoring systems where statistics and visualisations provide in-
formation about users’ past choices (Zhao & Baird, 2014).

Despite the diversity of persuasive strategies used in sustainable
mobility apps, recent reviews of these apps have suggested that tech-
niques for personalisation and tailoring are currently underdeveloped
(Anagnostopoulou et al., 2016; Sunio et al., 2017). They note that while
context dependent factors such as location are generally considered in
app design, individual characteristics such as personality and attitudes

are often omitted. This is despite a large body of evidence suggesting
that individual responsiveness to persuasive strategies is linked to such
factors (Hirsch et al., 2012; Alkış and Taskaya Temizel, 2015; Matz
et al., 2017). These reviews suggest that the formulation of “persuasion
profiles” is needed to effectively tailor mobility apps to the user and
maximise the interventions’ effectiveness. Furthermore, the need to
encourage more sustainable transport practices remains critically im-
portant but is potentially threatened by preference-based apps such as
Mobility as a Service (Pangbourne et al., 2020), unless they offer en-
couragement to travel by more sustainable modes.

A better understanding of the role of individual user characteristics
on persuadability is necessary to develop such persuasion profiles. This
study focuses on how these characteristics can be applied to tailor
persuasive messaging aimed at encouraging a modal shift from private
car-use to walking as a form of transportation. Persuasive messaging
through mobile technology has been used to great effect in several
areas, most notably in the field of public health (Head et al., 2013).
Text-message based interventions have been shown to facilitate change
for several health-related behaviours including weight management
(Patrick et al., 2009), diabetes monitoring (Arora et al., 2014), smoking
cessation (Free et al., 2009) and medication management (Badaway
et al., 2017). A review of these interventions has shown that they are
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significantly more effective when they tailored messaging to psycho-
social factors (e.g. attitudes, self-efficacy) than when they do not (Head
et al., 2013).

While persuasive messaging is common in many behaviour change
domains, Anagnostopoulou et al. (2018) highlighted that research into
which messages are most effective for encouraging sustainable mobility
is currently lacking, providing little evidence to guide the process of
tailoring. Recent studies have shown that persuasive messaging that is
improperly targeted can not only be ineffective, but often counter-
productive (Kaptein & Eckles, 2012). In this paper we present some
experimental results which demonstrate the relative effectiveness of
some strategies for promoting walking that are available to would-be
persuaders, including argumentation and personalisation strategies;
particularly in contexts where fine-grained persuasion profiles can be
utilised (such as mobile apps). Whilst this is the first in a series of ex-
periments, we chose to start with walking messages. There are two
main reasons for this. Firstly, there is good reason to believe that the
specific attributes of different transport modes mean that different push
and pull factors are important to users, meaning that different benefits
would need to be promoted. Therefore, given the lack of knowledge on
effective message construction we decided to begin by investigating one
mode at a time to reduce the potential for confounding factors. Sec-
ondly, there is a long-established road user hierarchy utilised in the
field of road safety which has been widely recognised in urban and
transport planning as a street user hierarchy that has significant public
policy co-benefits. This hierarchy places walking at the top (Fischer
et al., 2010).

The remaining paper is structured as follows. The literature review
discusses current knowledge regarding travel attitudes, willingness to
walk, persuasive strategies, personality and other psychosocial factors
that might be useful for developing persuasion profiles. This is followed
by a short section outlining some theory of argumentation necessary for
understanding our approach. The study itself is then elaborated through
three sections: method, results and discussion. The conclusion sum-
marises how our results demonstrate that effectiveness of personalisa-
tion strategies for promoting walking can be enhanced by combining
argument value with certain individual characteristics such as age and
personality trait. We then highlight some potential applications.

2. Literature review

Research suggests that there are several common motivations for,
and barriers to, walking, and that the associations between these and
individual psychosocial factors is complex. For example, Bopp et al.
(2012) found that one of the primary motivations for walking as a form
of active commuting was the perceived health benefits, while a major
barrier was a lack of time. However, motivations to walk for health
reasons may depend on the extent to which the individual currently
maintains a healthy lifestyle, currently walks for transport or recrea-
tional purposes, and engages in other physical activity (Clifton & Livi,
2005).

It has also been shown that people are similarly diverse in their
motivations for reducing car-use for environmental reasons. While only
a minority of the UK respondents surveyed felt that people should be
allowed to use their cars as much as they liked even if it caused damage
to the environment, 47% felt that there was no point in reducing their
own car use unless others do (Department for Transport, 2018). These
findings show the complex nature of motivations for reducing car use,
particularly as they may relate to values such as health and environ-
mental concern. However, the way such values interact with persuasive
messaging is something that has not been specifically tested in mobility
behaviour change research.

In addition to appealing to different motivations for walking, per-
suasive messaging allows the use of different persuasive strategies to
motivate people to change their behaviour. Cialdini (2001) identified
six key persuasive strategies that leverage common social tendencies to

significantly increase the chances an individual will be persuaded by a
request; reciprocity (a tendency to pay back what we owe to others),
commitment (a tendency to stick with what we’ve already chosen),
social proof (a tendency to value popular opinion), authority (a ten-
dency to value the opinion of those in positions of authority), liking (a
tendency to comply with requests made by those we like) and scarcity
(a tendency to want things that are exclusive or hard to come-by).

Numerous studies have shown that these principles are effective in
increasing the persuasiveness of a message (e.g. Fogg, 2002; Oyibo
et al., 2017). However, studies have also shown that there are sig-
nificant differences in how each strategy is perceived. Orji et al. (2015)
showed that of the six persuasive strategies, commitment and re-
ciprocity were rated as the most persuasive strategies while social proof
and scarcity were least persuasive.

Some promising research into the influence of personality on per-
suasion suggests that individual personality factors may impact the
ways in which we evaluate and respond to persuasive messages. The
role of personality in persuasion is complex, and research has generated
some intriguing findings. For example, those high in neuroticism and
low in openness to experience tend to respond more positively to per-
suasive strategies that employ social pressure and comparison than
those low in neuroticism (Lepri et al., 2016; Thomas et al., 2017). Si-
milarly, those high in openness or in agreeableness are most likely to be
persuaded by authority strategies and those high in conscientiousness
are most likely to be persuaded by reciprocity strategies (Oyibo et al.,
2017). Messages framed to match characteristics associated with each
personality trait have been shown to be more effective than those which
do not. In experiments examining messaging to encourage voter-
turnout (Gerber et al., 2013) and advertise products (Hirsch et al.,
2012), it has been shown that messaging using persuasive strategies
that are congruent with a participant’s personality characteristics re-
sults in greater uptake of the desired behaviour.

Furthermore, personality has been shown to be highly correlated
with several values which might be appealed to in persuasive strategies
to increase walking. For example, high agreeableness, openness to ex-
perience and conscientiousness have all been shown to be linked to
greater environmental concern and greater engagement in sustainable
behaviours (Milfont & Sibley, 2012; Markowitz et al., 2012). However,
while neuroticism has been linked to increased worry over health
concerns, it has also been linked to low self-efficacy regarding changing
health-related behaviours and a tendency to engage in behaviours
detrimental to one’s health (Lahey, 2009). This suggests the possibility
that a message promoting the health benefits of walking might be less
effective for a person high in neuroticism.

While research into the role of personality in mobility behaviour
change is sparse, some recent findings have suggested that differences
in personality may impact the effectiveness of strategies used to en-
courage modal shift. Anagnostopoulou et al. (2017) found that a
combination of high agreeableness and low neuroticism was linked to
the success of several persuasive strategies, including personalisation,
praise and social comparison, that were not linked to other personality
traits.

Collectively, these findings suggest that personality could be an
important tool in tailoring mobility behaviour change interventions,
but more research is needed to clarify how these and other possible
insights can best be used to tailor persuasive messages to their target
audience. For example, age may also be an important factor in the way
individuals evaluate pro-walking messages. Recent qualitative research
has suggested that the primary reasons for active travel amongst young
adults are cost-savings, flexibility, speed and the social aspects of
walking, while health and environmental benefits are less important
(Simons et al., 2014). Similarly, while young adults often acknowledge
the health benefits of physical activity, they tended to see this as a
future benefit rather than something they would benefit from at their
current age (Giles & Brennan, 2015). As a result, they generally did not
identify health improvement as a primary motivator for engaging in
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physical activity. Currently little research has been done to quantify the
effect these different motivations have on active travel arguments.

Finally, we seek to evaluate the impact of pre-existing travel atti-
tudes and behaviour on the way people rate arguments persuasiveness.
Recently several researchers have suggested the use of market seg-
mentation techniques to categorise individuals into meaningful sub-
groups based on motivations for their travel behaviour. These sub-
groups (segments) can encompass affective (e.g. pleasure and social
comparison), cognitive (e.g. time and cost evaluations), and attitudinal
(e.g. feelings of social responsibility, environmental concern) motiva-
tions for travel behaviour (Anable, 2005). Segmentation methods such
as these have been shown to effectively predict travel-mode choice and
the likelihood of behaviour change (Anable, 2005; Hunecke et al.,
2010, Semanjski et al., 2016) and it is therefore plausible that they
should provide insights into the way people respond to active-travel
related arguments (Pangbourne & Masthoff, 2016).

3. Argumentation theory

In this section we explain the rationale and design for testing the
features of messages as arguments. The measures used to test the pre-
dictor variables will be covered in the materials section. In recent stu-
dies concerning persuasive technologies and behaviour change, parti-
cularly in the transport domain, most conceptualise the persuasion in
terms of strategies. For instance, Anagnostopoulou et al. (2017) (see
literature review above) tested several common persuasive strategies,
including comparison, self-monitoring and praise. Praise as a persuasive
strategy involves giving positive feedback when users achieve the de-
sired goals; self-monitoring involves tracking user behaviour and pro-
viding feedback; and comparison involves comparing the users’ per-
formance to others. Thinking in terms of persuasive strategies is a
natural and useful way to proceed when investigating the effectiveness
of persuasive technologies, because it allows us to conceptualise the
various persuasive elements combined in an interactive piece of per-
suasive technology as serving a single persuasive function.

However, it is worth noting that one persuasive strategy which is
absent from every list is argumentation. There are good reasons why
this might be the case, but the most obvious is that some variety of
argumentation will be a feature of most of the persuasive strategies that
are highlighted, and so it would not be easy to delineate argumentation
as a distinct persuasive strategy alongside, for instance, suggestion and
comparison. However, since argumentation will form an important part
of a great many persuasive strategies, it is important to know what
types of argumentation are more persuasive in different contexts. By
reducing a persuasive strategy to an argument type with a similar
rhetorical structure to that persuasive strategy, we can simplify our
study (isolating only one persuasive feature rather than a set) and
gather evidence concerning the persuasiveness of the argumentative
element which may be used in a more complex complementary
strategy.

In this study, therefore, we will focus on messages, analysed as pieces
of informal argumentation, as the persuasive element to be tested.
Messaging has been explicitly identified as a crucial feature of many
persuasive strategies (Anagnostopoulou et al., 2017), and under-
standing messages as arguments, particularly in the context of beha-
viour change interventions, provides us with useful theoretical tools for
understanding message efficacy and interaction with other active per-
suasive elements of various interventions.

For our purposes, then, a message is any piece of linguistic com-
munication. An argument is a series of statements (premises) which
offer reasons to believe another statement (the conclusion). Some
messages, therefore, can be arguments, if they can be analysed as giving
reasons to accede to a proposition. Persuasive messages can always be
understood as arguments, since by definition a message which attempts
to persuade someone to do a thing is a message which attempts to give a
reason why the persuadee should accede to the statement “I should [do

the thing]”.
While the type of argument describes the way in which its premises

give logical support to its conclusions, there is another feature common
to many arguments which attempt to persuade people to change their
behaviour; an appeal to value. Without an appeal to value, an argument
that one ought to do X instead of Y (walk instead of drive to work, for
instance), provides little if any motivational force, just as a simple
statement that one ought to change behaviour without any accom-
panying persuasive strategy is less likely to be effective (Fogg, 2002).
Any plausible reason why one should walk instead of drive to work will
appeal to some value or other: if walking is quicker, then this is an
appeal to speed as valuable. If walking is healthier, then this is an ap-
peal to health as valuable. If it is cheaper, then this is an appeal to
inexpensiveness as valuable, and so on. Therefore, we also want to
understand which, if any, value is the most persuasive when appealed
to in an argument for sustainable transport uptake.

3.1. Argument type

The ways in which the premises of different arguments support their
respective conclusions are described by argument schemes or types.
Some of these are familiar from common usage; e.g. an argument from
consequences is an argument that some action should (or should not) be
undertaken, because there will be good (or bad) consequences as a
result. Argument schemes have been extensively catalogued, and their
function in various kinds of dialogue continues to be the subject of
debate and study in the field of Argumentation Theory (Walton et al.,
2008). It is relatively easy to associate some argument schemes with
particular persuasive strategies. For instance, an argument ad populum
(an argument that an action should be undertaken, or a proposition
believed, because it is being done or is believed by a large number of
other people), seems a natural fit with the persuasive strategy of social
proof or comparison. It is a natural fit in that an argument ad populum
that you ought to walk instead of drive to school seems to appeal to the
same, or similar, reasons for walking to school as an app which shows
you that more of your friends walk to school than drive.

However, an appeal to one similar kind of reason (in this case, that
lots of other people do or believe something) is not the only factor at
play in the persuasiveness of any given argument, and so we cannot say
that an argument ad populum, for instance, is functionally equivalent to
a broader persuasive strategy of comparison just by virtue of the fact
that they appeal to a common type of reason. Hence, one value of this
study is the isolation of argumentation as our persuasive strategy of
interest, divorced from any broader persuasive strategy of which ar-
gumentation might form a part. In short, we are interested in evaluating
argument schemes (which we henceforth describe as argument type) as
a way of evaluating the simplest possible example of a genre of per-
suasive strategy, expressed as simple linguistic communication, di-
vorced from any potentially confounding factors that may arise from
embedding them in more complex technological or rhetorical inter-
ventions.

We aim to determine whether the argument type impacts the per-
suasiveness of a message intended to foster change in transport beha-
viour. We are particularly interested in whether any single argument
type is especially persuasive in this domain, and whether there are
significant differences in perceived persuasiveness between argument
types. There are an enormous number of possible argument types
available for testing, from which we selected the following four: ad
populum, argument from consequences, argument from authority, and
practical inference.

Our selection criteria for these four argument types was based on an
analysis of the common argument types used in the Sustainable
Transport Communications Dataset (STCD) (Wells and Pangbourne,
2016). After an initial survey of the STCD we found that arguments
from consequences were the most common argument type, that argu-
ments from authority were also extremely common (even more so if
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arguments supplied by authoritative sources (e.g. the NHS) can count as
arguments from authority by fiat). We also found that arguments ad
populum were surprisingly uncommon (given their relationship to the
persuasive strategy of comparison). We therefore decided to test these
three argumentative strategies against one another, to see if there was
any empirically sound reason for their relative (un)popularity. We also
included a practical inference statement as a control; a practical in-
ference being a statement of the form “you want to X, Y is a way of
doing X, therefore you ought to do Y”, with no further argumentation
given.

3.2. Argument value

Aside from argument type, an appeal to value is the other important
element common to arguments for a change in behaviour. We want to
test which values are the most effective to appeal to in arguments to
promote use of sustainable transport. Based on previous findings out-
lined above, and an analysis of the most common themes observed in
the STCD (see above), we chose to compare the following four values:
health (health benefits of walking as a form of transport), financial (the
cost-savings to the individual as a result of walking as a form of
transport), environmental (the environmental benefits and reduction in
emissions as a result of walking as a form of transport) and convenience
(the ease and time-saving of walking as a form of transport). As in our
selection of argument type, two values were chosen based on their high
rate of appearance in the STCD (health and finance) and two were
chosen based on their relatively low appearance in the dataset (en-
vironmental value and convenience).

4. Method

4.1. Study design

In this study, we wanted to determine the strength of interactions
among six key sets of independent variables on a single dependent
variable – the perceived persuasiveness of an argument. By perceived
persuasiveness we are referring to the extent to which a respondent
would judge the argument as being effective in changing the behaviour
of themselves and others. Previous research has shown that while using
measures of actual behaviour change is best for understanding a mes-
sage’s efficacy, using measures of perceived persuasiveness is an ap-
propriate proxy for actual message effectiveness when acquiring such
data is difficult (Dillard et al., 2007). However, researchers in the
persuasive technology field have not settled on a common method for
this, and we have utilised a perceived argument strength measure (see
below). Taking into account the relationships between all the features
of our arguments and predictor variables, we expected to find differ-
ences in the persuasiveness of argument values and types. We also ex-
pected to find that there would be a significant interaction between
argument features and predictor variables that would account for sig-
nificant variation in persuasiveness ratings across our argument values
and argument types.

We will be evaluating the persuasiveness of messages to encourage
walking according to the following criteria: two features of the mes-
sages, and four features of the persuadee (predictor variables). The two
features of the messages we will be evaluating are the argument type
and the value to which the argument appeals. The four features of the
persuadee we will be evaluating are personality traits, pre-existing at-
titudes to sustainable transport, age, and current most frequently used
methods of transportation (see Table 1).

4.2. Sample

A sample of 402 participants currently residing in the United
Kingdom and aged over 18 were recruited through Amazon Mechanical
Turk. A check of the geographical spread of participants indicated that

most large conurbations were represented; there were few participants
in more rural regions and none in North Wales, Northern Ireland and
South West England. The participants consisted of 274 males, 120 fe-
males and 8 participants who did not specify gender. There were 80.3%
identifying as “White” ethnicity, 6.7% as “Asian/Asian British”, 6.4% as
“African/Caribbean/Black British”, 4.5% as “Mixed/Multiple Ethnic
Groups” and 1.9% as other ethnic group. We did not have the oppor-
tunity to select our sample to be representative during our recruitment
process. However, the sample closely matches the ethnic distribution of
the UK (Office for National Statistics, 2016). The range of ages in our
population was skewed towards younger participants with 46.4% aged
18–29, 34.6 aged 30–39, 15% aged 40–49, 2.7% aged 50–59 and 1.1%
aged 60 and over. Although our population is also unrepresentative in
terms of gender the analysis suggested that this was not significant (see
below). As the study included reading and comprehending written ar-
guments, participants’ English reading ability was tested using a Cloze
Reading Comprehension Task. Participants who failed this test were
excluded from the study.

4.3. Materials and measures

The questionnaire was designed and accessed through Qualtrics
online survey platform. Arguments used in the study were derived from
the STCD and other materials found in various public online campaigns,
charity websites, news reports and government documents. For ex-
ample, the following argument, “Doctors and scientists agree that reg-
ularly walking even short distances has substantial health benefits” was
adapted from the NHS “Livewell” webpage1. Each argument was based
on information reliably sourced from peer reviewed or government
sources. Sixteen arguments were developed in total and were manipu-
lated on the two argument variables, value and type (see Fig. 1 for the
arguments used).

Our predictor variables were assessed using the following measures:

4.3.1. Personality
One of the most commonly used models of personality is the five-

factor model which theorises that people differ on five broad person-
ality traits. A list of these personality traits and their descriptions are
included in Table 2. Several measures of the five-factor model exist but
we chose to use the Mini-IPIP (Brent Donnelan et al., 2006), a shortened
version of the 50-item International Personality Item Pool measure
(Goldberg, 1999), due to its short administration time and comparable
level of validity with its parent measure.

4.3.2. Travel attitude
We chose the segmentation method of categorising travel attitude to

assess its usefulness in tailoring sustainable travel arguments to in-
dividuals. Following on from previous work using travel attitude seg-
mentation to understand the effectiveness of messaging (Pangbourne &
Masthoff, 2016), we used the “Golden Questions” tool developed by
Anable & Wright (2013) to segment participants into one of eight travel
attitude segments. Due to limited numbers of participants in some
segments, and a need for heterogeneity across groups for our analysis,
these segments were further combined into three groups based on

Table 1
Predictor Variables.

Features of Arguments Features of Persuadees

Argument Type Travel Attitude Segment
Argument Value Personality trait

Demographics (Age, Gender)
Recent travel behaviour

1 https://www.nhs.uk/live-well/exercise/walking-for-health/.

K. Pangbourne, et al. Travel Behaviour and Society 20 (2020) 300–312

303

https://www.nhs.uk/live-well/exercise/walking-for-health/


participants likelihood to alter their travel behaviour; “Drivers”, “Po-
tential Non-Drivers” and “Non-Drivers”. This three-fold grouping has
been used in relevant recent work and has shown significant differences
in the best persuasive strategies for individuals (Anagnostopoulou et al.,
2017). Descriptions of each segment and the groups they belong to are
displayed in Table 3.

4.3.3. Persuasiveness
To assess our dependent variable (the persuasiveness of each ar-

gument) participants completed an amended version of a self-report
measure of perceived argument strength developed by Zhao et al.
(2011). Participants rated eight questions on a Likert scale from 1 to 5
and the mean of these scores was calculated to create an overall

persuasiveness rating score. The measure assesses participants’ cogni-
tive responses to each argument as opposed to any intrinsic feature of
the argument itself and was selected precisely because we hoped to
understand what factors influence an argument’s perceived persua-
siveness rather than the argument’s rational strength. It was also chosen
because it uses multiple different argument appraisal methods in-
cluding ratings of affective reactions, believability, confidence to carry
out the behaviour and likelihood it would convince a friend. This study
extends on the work by Anagnostopoulou et al. (2017) by including a
validated, multi-item measure of argument strength as opposed to a
single self-report question.

Fig. 1. A matrix of the sixteen messages by the argumentation features (argument value and argument type).

Table 2
Characteristics associated with high scores for each of the five personality traits measured by the mini-IPIP (Brent Donnelan et al., 2006).

Personality Trait Associated Characteristics

Openness to Experience Imagination, artistic interest, emotionality, adventurousness, intellect, liberalism
Conscientiousness Self-efficacy, orderliness, dutifulness, achievement-striving, self-discipline, cautiousness
Extraversion Friendliness, gregariousness, assertiveness, high activity-level, excitement-seeking, cheerfulness
Agreeableness Trust, morality, altruism, cooperation, modesty, sympathy
Neuroticism Anxiety, anger, depression, self-consciousness, impulsiveness, vulnerability
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4.4. Procedure

Participants were re-directed to the Qualtrics online survey after
registering to complete a “Human Intelligence Task” (HIT) that was
advertised as a survey looking into the effectiveness of travel related
persuasive arguments. Only participants who were registered as living
in the UK on their Amazon accounts were eligible to register and take
part. After obtaining informed consent, participants completed the
Cloze test which consisted of four questions to assess their English
reading comprehension. Participants were required to get all questions
correct in order to meet inclusion criteria for the study. Those who did
not pass were informed they were not eligible to participate in the study
and were not able to complete the survey. Eligible participants were
then asked some basic demographic questions including age and
gender. We also asked participants for the first 3–4 characters of their
UK postcode. This was used to identify regions of the UK in which re-
spondents were located without revealing their full address.

Participants were also asked to estimate the number of journeys
under two miles that they had undertaken in the past week, the
transport modes they used for these journeys, and the most common
mode of transport that they had used. This distance was chosen because
data suggests that a majority of UK citizens believe they could complete
journeys of under 2 miles as easily by walking as they do by car
(Department for Transport, 2017a). These questions served two pur-
poses: firstly, they allowed us to gather information about current travel
behaviours for short distance journeys; and secondly, they primed
participants to think about their own short distance journeys in pre-
paration for evaluating arguments relating to these types of journeys.

Participants then completed the argument evaluation stage. Each
participant was presented with four arguments to evaluate in total. The
arguments presented were pseudo-randomised so that each participant
evaluated exactly one argument featuring each argument type and ex-
actly one featuring each value. For example, a participant may have
been presented with the following arguments; (1) environmental ar-
gument from consequence, (2) financial argument from authority, (3)
convenience argument ad populum and (4) health argument by prac-
tical inference. For each argument, participants were asked to “imagine
the statement was given as a reason to walk journeys under 2 miles
similar to the ones you reported earlier”. They were then asked to rate
the strength of the argument using the perceived argument strength
scale and were provided with a section for written text where they
could leave any further comments about the argument.

After completing the argument evaluations, participants then com-
pleted the Golden Questions questionnaire and the Mini-IPIP. These
were included at the end of the survey to reduce demand characteristics
and make it less likely that they would make the connection between
travel attitudes, personality and the evaluation of arguments. Following
completion of the study, participants were debriefed of the aims and
objectives of the study and provided with a completion code that they

were informed should be entered into the MTurk recruitment page in
order to claim their remuneration. All participants were paid £1.88 for
taking part in line with UK minimum wage for a 15-minute task.

5. Results

5.1. Data transformations

Prior to analysis persuasiveness ratings were normalised using a
square transformation to correct for a left skewed distribution. The
resulting scale runs from 1 (low perceived persuasiveness) to 25 (high
perceived persuasiveness). An anomaly was also found in the content of
the Convenience-Authority argument which contained some elements
relating to the value of health. We believe this caused inflated ratings of
the persuasiveness for this argument as it mirrored that of the Health-
Authority argument and appeared abnormally high for a convenience
argument compared to the rest of the data set. To correct for this, we
calculated the mean difference between persuasiveness ratings of ar-
guments appealing to health and convenience values (mean differ-
ence = 3.03) and subtracted this from all Convenience-Authority ar-
gument ratings, to compensate for the influence of the health value in
the argument.

To analyse the effect of personality types on persuasiveness ratings,
scores on each of the five personality traits were split into 3 groups
based on their percentiles – lowest third (LOW), middle third (MID),
highest third (HIGH). This was done for two reasons: firstly, distribu-
tion of scores across all five personality traits was non-normal and
heavily left-skewed making regression analysis difficult. We assume
that this left-skewed distribution is an artefact of the short form of the
IPIP survey, since we manually excluded participants who we suspected
of line-crossing (giving the same answer for each question). Secondly,
grouping of personality traits into percentiles is often used to make the
findings easier to interpret, and research has shown that using group-
ings of three equal percentiles is a more effective way to capture
variability in a dataset than using two (Gelman and Park, 2009). Fi-
nally, we also condensed participants into three groups of “Under 29”,
“30–39”, “40 and older” to create a heterogenous distribution of par-
ticipants across age groups.

5.2. Statistical analysis

A linear mixed-effects model was used to account for variation be-
tween participants. The effects of argument type, value, segment group,
gender, age, primary mode of transport and the five personality factors
(Openness, Conscientiousness, Extraversion, Agreeableness and
Neuroticism) on the persuasiveness ratings of arguments were assessed
along with the following 2-way interactions: Value:Type;
Value:Segment; Type:Segment; Age:Value; Age:Type; Value:Each of the
personality factors; Type:Each of the personality factors. The model

Table 3
Mobility group descriptions based on Anable & Wright (2013) and Anagnostopoulou et al. (2017).

Group Segment Description

Drivers Devoted Drivers Prefer to use a car more than any other mode of transport and they are not interested in reducing their car use
Image Improvers Like to drive, don’t want their ability to drive to be restricted, but recognize that it would be good if we all reduced car use

a little

Potential Non-Drivers Malcontented Motorists They want to cut down their car use but find that there are a lot of practical problems and issues with using alternative
modes

Active Aspirers They feel that they drive more than they should, and they would like to cut down
Practical Travellers They regard the car merely as a practical means of getting from A-B and largely use it only when necessary

Non-Drivers Car Contemplators They do not have a car now but would like one at some point in the not so distant future
Public Transport Dependents Although they are not against cars in any way and think people should be allowed to use them freely, they don’t like

driving very much or can't drive
Car-Free Choosers They are not keen on driving and believe that cars and their impacts are something that need to be urgently addressed
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specified random effects, which consisted of adjusting errors for clus-
tering within-participants using a random intercept model. All other
variables were included as fixed effects in the model. All significance
values were 2 tailed with α = 0.05. Interactions that did not reach
significance were removed from the final model; below we report sta-
tistically significant interactions (any possible interaction not discussed
did not reach significance).

5.3. Predictor variables

A significant main effect of age on persuasiveness ratings of argu-
ments was observed (F2,322 = 3.73, p = 0.026, ηp

2 = 0.02). Post-hoc
tests between the three levels showed that on average, 30–39 year olds
(M = 15.18, SD = 5.86) rated all arguments as significantly more
persuasiveness than participants 29 and under (M = 14.25, SD = 4.77,
p = 0.046, d = 0.18) and 40 + year olds (M = 13.65, SD = 4.59,
p = 0.012, d = 0.26). No significant differences were found between
18 and 29 and 40 + year olds. There was a small difference between
persuasiveness ratings of participants in the Drivers segment
(M = 13.30, SD = 4.33) and Non-drivers segments (M = 14.05,
SD = 4.61) but this was not significant. There were similarly non-sig-
nificant effects for the other predictor variables of gender and main
travel mode.

Of all the big-five personality traits, only conscientiousness was
found to have a significant impact on the persuasiveness ratings of ar-
guments (F2, 321 = 3.71, p = 0.026, ηp

2 = 0.02). Post-hoc analysis
showed that those HIGH in conscientiousness (M = 15.11, SD = 4.95)
generally rated all arguments as significantly more persuasive than
those LOW in conscientiousness (M = 13.84, SD = 5.01, p = 0.009,
d = 0.26). No significant differences were found between perceived
persuasiveness ratings of those MID in conscientiousness (M = 14.70,
SD = 4.78) and those LOW or HIGH in conscientiousness across all
arguments.

5.4. Argument types and values

A significant main effect of both argument type (F3,998 = 13.32,
p > 0.001, ηp 2 = 0.03) and value (F3,1007 = 35.16, p > 0.001, ηp
2 = 0.09) on persuasive ratings of arguments was observed. Post hoc
tests between the four values revealed that health arguments
(M = 15.90, SD = 7.41) were rated as significantly more persuasive
than financial (M = 14.45, SD = 7.52, p < 0.001, d = 0.18), en-
vironmental (M = 14.77, SD = 7.42, p = 0.001, d = 0.12) and con-
venience (M = 12.37, SD = 7.72, p < 0.001, d = 0.36) arguments. In
addition, convenience arguments were rated as significantly less per-
suasive than both financial (p < 0.001, d = 0.21) and environmental
arguments (p < 0.001, d = 0.24). No significant differences were
found between financial and environmental arguments. This suggests
that arguments for walking are most effective when they appeal to the
value of health and least effective when they appeal to the value of
convenience (see Fig. 2).

Post-hoc tests between the four argument types revealed that only
authority arguments (M = 15.33, SD = 7.31) were rated as sig-
nificantly more persuasive than practical inference statements
(M = 14.59, SD = 7.37, p < 0.001, d = 0.09). Authority arguments
were also rated as significantly more persuasive than arguments ad
populum (M = 13.42, SD = 7.31, p < 0.001, d = 0.37) and con-
sequence arguments (M = 14.11, SD = 7.31p < 0.001, d = 0.14).
Arguments ad populum were shown to be the least persuasive and were
rated as significantly less persuasive than consequence arguments
(p = 0.027, d = 0.07) and practical inference statements (p > 0.001,
d = 0.13). No significant differences were found between consequence
arguments and practical inference statements. This suggests that au-
thority arguments are the only argument type that are significantly
more persuasive than our control (practical inference statements).
Furthermore, not only were ad populum arguments the least

persuasive, they were rated as significantly less persuasive than any
other type of argument including our control. This suggests that argu-
ments ad populum are not only ineffective but perform considerably
worse than using no argumentation strategy at all.

A significant interaction effect was also observed between argument
type and value on the persuasiveness ratings of arguments
(F9,1227 = 2.49, p > 0.008, ηp2 = 0.01). Fig. 3 shows differences
between the persuasiveness ratings of each type when compared to the
mean ratings for each value. It is necessary to point out that the dif-
ferences between the convenience arguments may have still been
skewed towards authority arguments, despite our best efforts to trans-
form the data. As a result, we will not comment on the differences
between convenience arguments here. However, univariate tests for
differences across the remaining three values showed that there were
significant differences between type for the value of health
(F3,1249 = 3.45, p = 0.018) and environment (F2,1249 = 7.24,
p < 0.001), but not for financial arguments.

While health-ad populum and environmental-ad populum argu-
ments were less persuasive than other argument types, there is little
difference between financial-ad populum and any other financial ar-
gument. Similarly, while health-authority and environmental-authority
arguments were rated as more persuasive than other argument types
relating to the same value, no significant difference was found for fi-
nancial-authority arguments and other financial arguments. This sug-
gests that while authority arguments are most effective, and arguments
ad populum least effective, this makes less of a difference for arguments
relating to the financial benefits of walking compared to other values.
The Table 4 below gives the mean and standard deviations with the
most persuasive highlighted with bold text.

5.5. Interactions between predictor variables and argument type and value

No significant interactions were found between argument type and
any of the predictor variables. However, several significant interactions
were found between value and our predictor variables. We found a
significant interaction between participant age and value (F6,

1049 = 4.90, p < 0.001, ηp2 = 0.03). Fig. 4 shows means and standard
deviations of persuasiveness ratings for each age group across the four
argument values.

Post-hoc tests revealed that key differences were found between age
groups for the values of health, financial and convenience. Health ar-
guments were rated as significantly less persuasive by 18–29 year olds
(M = 15.41, SD = 6.09) than 30–39 year olds (M = 16.84, SD = 6.38,
p = 0.023, d = 0.23), but no significant differences were found be-
tween 40 + year olds and 18–29 year olds or 30–39 year olds (see
Table 5 below). This suggests that the persuasiveness of health argu-
ments is not increasing uniformly with age but rather peaks between 30
and 39 years old (this effect can be seen in Fig. 5). We discuss this
below.

Financial arguments were rated as significantly less persuasive by
40 + year olds (M = 12.58, SD = 6.03) than 18–29 year olds
(M = 15.10, SD = 6.12, p = 0.001, d = 0.41) and 30–39 year olds
(M = 15.66, SD = 6.41, p < 0.001, d = 0.48). However, there was no
significant difference between 18 and 29 year olds and 30–39 year olds.
This suggests that past the age of 40, the persuasiveness of financial
arguments for walking significantly decreases (see Table 5).

For convenience arguments, it was found that 18–29 year olds
(M = 11.24, SD = 6.26) rated them as significantly less persuasive
than 30–39 year olds (M = 12.79, SD = 6.59, p = 0.017, d = 0.24)
and 40 + year olds (M = 12.97, SD = 6.27, p = 0.033, d = 0.28) but
no significant difference was found between 30 and 39 year olds and
40 + year olds (see Table 5). The overall trend for convenience argu-
ments suggests that younger participants find convenience benefits of
walking less persuasive than older participants.

Finally, participants 40 + years old (M = 13.61, SD = 5.88) rated
environmental arguments as significantly less persuasive than both
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18–29 (M = 15.25, SD = 6.02, p = 0.033, d = 0.27) and 30–39 year
olds (M = 15.44, SD = 6.25, p = 0.022, d = 0.30) (see Table 5).
Overall, there appears to be a trend towards younger participants rating
environmental and financial arguments as more persuasive, with older
participants rating health and convenience arguments as more per-
suasive.

Of the five personality traits measured, only agreeableness was
found to have a significant interaction with argument value (F6,

1005 = 2.99, p = 0.007, ηp2 = 0.02). No significant differences were
found between the three agreeableness levels for health, financial, or
convenience arguments, but significant differences were found for en-
vironmental arguments. Those LOW (M = 13.52, SD = 6.32) in
agreeableness rated environmental arguments as significantly less
persuasive than both those MID (M = 15.05, SD = 6.33, p = 0.017,
d = 0.24) and HIGH (M = 15.73, SD = 5.98, p = 0.004, d = 0.36) in
agreeableness (see Table 6).

The difference in persuasiveness between MID and HIGH agree-
ableness for environmental arguments was not found to be significant.
As can be seen in Fig. 5, there is trend towards those higher in

agreeableness rating environmental arguments as more persuasive than
those lower in agreeableness.

6. Discussion

In this section we discuss the results of our analysis and consider the
implications of our findings with reference to the design of messaging to
encourage walking. We will focus on how the findings relate to the
development of effective behaviour change messaging, and the useful-
ness of travel attitude segment, personality and age for persuasion
profiling and message tailoring.

6.1. Impact of predictor variables on message persuasiveness

We did not find significant differences between average persua-
siveness ratings of all arguments for Non-drivers and Drivers, nor did
we find significant differences between Potential non-drivers and
Drivers. In addition, travel attitude segment showed no significant in-
teractions with either argument value or argument type. Therefore, our

Fig. 2. Means and standard deviations for persuasiveness ratings of each argument value (top) and type (bottom) (note that the persuasiveness rating scale runs from
1 to 25 and the axis is truncated in the figure). For VALUE 1 = Health, 2 = Financial, 3 = Environmental and 4 = Convenience. For TYPE 1 = Ad Populum,
2 = Authority, 3 = Consequence and 4 = Practical Inference.
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findings suggest that the segmentation of individuals into Drivers,
Potential non-drivers and Non-drivers, as outlined by Anagnostopoulou
et al. (2017), is not an effective strategy for identifying individuals who
may be encouraged to change their travel habits through persuasive
messaging, nor is it an effective method for identifying the best per-
suasive strategies for an individual.

These findings are at odds with previous research suggesting that
segmentation methods for travel behaviour might be effective for the
tailoring of messages (Anagnostopoulou et al., 2017; Pangbourne and
Masthoff, 2016). However, it should be noted that limitations in our
sample group mean we cannot conclude segmentation is completely
ineffective for this purpose. The lack of participants for some of the
segments suggested by Anable and Wright (2013) meant that our po-
pulation had to be condensed into three distinct sub-groups (albeit that
these sub-groups are comparable to those used by Anagnostopoulou
et al., 2017). It might be the case that a sample which was re-
presentative across a larger range of attitude segments would have
produced different results. However, it might also be the case that
segmentation by travel attitude is not an effective way to target beha-
viour change messaging, although it may be a useful tool in designing
other elements of behaviour change interventions.

6.2. Impact of argument type on message persuasiveness

While we found significant differences in the perceived persua-
siveness of argumentation types, we found our results surprising. We
expected to find that the use of argumentation would usually increase

overall persuasiveness; resulting in arguments from authority, argu-
ments from consequence and arguments ad populum being rated as
more persuasive than practical inference statements. However, we
found that only authority arguments were significantly more persuasive
than practical inference statements. This is contrary to previous work
on argumentation demonstrating that the use of persuasive strategies
and argumentation strategies should increase the persuasiveness of a
given message (Fogg, 2002).

However, it does suggest that authority arguments can be especially
effective in developing persuasive messaging to encourage walking. We
suggest that this is because of the relationship with health, and the
relative ease (for most people) of walking itself. The recently published
findings of Thomas et al. (2019) also suggest that arguments from au-
thority (sometimes known as ‘expert opinion’) are more persuasive for
behaviour change messages in health (and also cyber security).

However, argumentation type showed no significant interactions
with any of the predictor variables. This suggests that whilst arguments
from authority are the most persuasive rhetorical structure for walking
messages generally, manipulating argument type is not a useful strategy
for tailoring arguments to an individual’s personality, travel attitudes,
age or previous travel behaviour. These results bring into question the
importance of the use of argumentation methods in travel behaviour
change communications and conflict with existing research into the role
of personality in the effectiveness of persuasive strategies (Oyibo et al.,
2017).

Therefore, whilst it is evident that authority arguments are the most
effective type of argumentation, it is worth considering that if simple

Fig. 3. Means and standard deviations of persuasiveness ratings for each argument type across the four argument values (note that the persuasiveness rating scale
runs from 1 to 25 and the axis is truncated in the figure).

Table 4
Mean and Standard Deviation for each argument type across the four argument values. Combinations with highest mean persuasiveness rating are highlighted in
bold.

Ad Populum Authority Consequence Practical Inference

M SD M SD M SD M SD

Health 14.64 5.67 16.83 5.65 16.22 5.56 15.92 5.63
Financial 13.77 5.49 14.74 5.59 14.33 5.83 14.95 5.60
Environment 13.45 5.43 15.33 5.57 14.17 5.76 16.11 5.17
Convenience 11.82 6.04 14.41 5.65 11.74 5.40 11.37 6.29
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practical inference statements perform as well as many argumentation
strategies, and if this is the case for all people regardless of attitudes,
personality or age, then we suggest that more focus needs to be applied

to the other aspect of argumentation, i.e. message content, especially
the values to which a message appeals, rather than basing a persuasive
strategy on logical or rhetorical structure.

Fig. 4. Means and standard deviations of persuasiveness ratings for each age group across the four argument values (note that the persuasiveness rating scale runs
from 1 to 25 and the axis is truncated in the figure).

Table 5
Mean and Standard Deviation for persuasiveness ratings across each age group
across four argument values. Most persuasive values for each age group high-
lighted in bold.

18–29 30–39 40+

M SD M SD M SD

Health 15.41 6.09 16.84 6.38 15.46 6.01
Financial 15.10 6.12 15.66 6.41 12.56 6.03
Environment 15.25 6.02 15.44 6.25 13.61 5.88
Convenience 11.24 6.26 12.79 6.59 12.97 6.27

Fig. 5. Means and standard deviations of persuasiveness ratings for each agreeableness group across the four argument values (note that the persuasiveness rating
scale runs from 1 to 25 and the axis is truncated in the figure).

Table 6
Mean and Standard Deviation for persuasiveness ratings across each agree-
ableness group across four argument values. Mean persuasiveness ratings
higher than 15 are highlighted in bold.

Low agreeableness Mid agreeableness High agreeableness

M SD M SD M SD

Health 15.32 6.48 15.45 6.28 16.94 6.23
Financial 13.81 6.50 14.64 6.26 14.89 6.22
Environment 13.52 6.39 15.05 6.15 15.73 6.18
Convenience 13.53 6.70 12.38 6.44 13.37 6.35
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6.3. Argument value and its interactions with personality and age

Our analysis of the persuasiveness of argument values showed that
health arguments were found to be the most persuasive (this is visible in
each figure). This finding supports previous work demonstrating that
the perceived health benefits are a strong motivator for active travel
(Bopp et al., 2012; Cellina et al., 2019) but to our knowledge this is the
first study to show empirically that messages framed with a health
value are rated as more persuasive by potential persuadees. This is an
important finding for the design of active-travel campaigns as it sug-
gests that to reach the widest audience, it is important to emphasise the
health benefits over and above other benefits such as cost or environ-
mental benefits.

However, interactions between argument values and our predictor
variables highlighted significant variation in how participants re-
sponded to different value framings, notably by age and agreeableness
(though not forgetting the association between general perceived per-
suasiveness and conscientiousness highlighted in the results section).
Participants aged 18–29 yrs and 40 + yrs rated arguments appealing to
health at around the same level, whereas those aged 30–39 yrs rated
them significantly higher (see Fig. 4). This supports other studies sug-
gesting that younger participants tend not to be motivated by the health
benefits of walking and are instead more persuaded to walk for other
reasons including cost and flexibility (Simons et al., 2014; Giles &
Brennan, 2015). However, we were surprised that we did not observe a
linear trend, as the appeal of the health value peaked in the 30–39 yrs
group, as can be seen in Fig. 4. We consider it likely that the bias in the
sample towards younger participants may have had an effect on this
result.

The finding that different values appeal to different age groups was
somewhat reinforced by our finding that participants under the age of
40 tended to rate financial arguments as significantly more persuasive
than participants aged 40 and over. This may represent a difference in
financial stability with younger participants more likely to feel the
impacts of, say, the increased cost of driving, and value cost savings of
alternatives. Indeed, previous research has shown that the cost impacts
of driving is one of the primary motivators for younger people to reduce
their car use and use walking as a form of transport (Simons et al.,
2014).

Somewhat unexpectedly, we also found that younger participants
tended to rate convenience arguments as less persuasive than partici-
pants between the age of 30–39. This is a surprising result, given that
rates of car ownership and likelihood to drive in this age group is
comparatively lower than in older age groups (Chatterjee et al., 2018),
and that those without regular access to a car are statistically more
likely to rely on walking for transport purposes (Department for
Transport, 2017b). However, findings suggest that rather than seeing an
increase in walking as an alternative to driving, young adults have
tended to replace or supplement their car use with journeys on public
transport (Chatterjee et al., 2018). While UK statistics show a small
difference in the rates of younger people and older people walking
(Department for Transport, 2017c), it is possible that younger people
perceive short walking journeys as less convenient than the alter-
natives, compared to older people who use alternative transport
methods less frequently. To better understand this effect a comparison
between persuasive messages for walking and alternative forms of
sustainable transportation is needed.

The big-five personality trait of agreeableness was found to be an-
other important individual characteristic that showed a significant in-
teraction with argument value (as shown in Fig. 5). In line with pre-
vious findings that have shown a relationship between agreeableness
and environmental concern (Milfont & Sibley, 2012; Markowitz et al.,
2012, cf. Brick & Lewis, 2016) we found that those low in agreeableness
were least likely to be persuaded by environmental arguments for
walking. This suggests that the personality traits should be taken into
account when choosing which value to use for framing walking

messages, particularly to avoid the counterproductive effect found by
Kaptein & Eckles (2012).

We also found that those high in conscientiousness were increas-
ingly likely to find our messages persuasive. Regardless of the value an
argument appealed to, participants high in conscientiousness were
more likely to be persuaded by pro-walking arguments. This is both an
important insight into the design of persuasive messaging to encourage
walking, and also an important contrast with our findings on the effect
of personality on argument type, where we found no observable in-
teractions: the distinction within persuasive strategies between their
argument type and the value to which they appeal is one which matters
in the design of persuasive messaging.

6.4. Future work

The primary limitation of this study is that it deals with self-re-
ported levels of persuasion for each persuasive message. This is very
different from measuring the actual impact of messages on behaviour
over time. It is possible participants may report that a message is highly
persuasive yet not change their travel behaviour. Limitations are also
introduced as a result of our sample recruitment strategy. The age and
gender of the sample are both imbalanced. Whilst we did not find that
this introduced excessive bias, particularly in relation to gender, there
possibility remains that some of our findings in relation to age should
be understood accordingly. Future work should aim to test the findings
outlined here in real-world persuasive systems such as mobile phone
apps where actual behaviour change can be measured. The results de-
scribed here provide a foundation on which these systems can be de-
veloped and tested to further our understanding of how best to en-
courage sustainable mobility.

It is also important to note that we only examined a relatively small
selection of possible argumentative strategies and values which could
possibly be appealed to in communications promoting active travel. It
may be possible that there is some combination of argument type and/
or value which we did not include that could show stronger interaction
effects than those which we observed. However, we believe our results
are grounds for a sceptical position on whether further work would
show this to be the case.

It should also be noted that this study has not aimed to provide a
comprehensive account of behaviour change in the sustainable mobility
domain. We acknowledge that numerous structural, environmental and
psychosocial factors impact an individual’s travel behaviour choices,
and that persuasive messaging can only be a relatively small part of the
support needed to manifest sustainable behaviour change. For example,
the postcode data revealed that most of our participants are residents of
built-up, densely populated areas, who are more likely to have better
environments for walking journeys of up to two miles. Therefore, we
can have relative confidence that our findings regarding walking mes-
sages are relevant in urban areas, but less confident for less dense areas
with less pedestrian infrastructure. However, the results of this study
should be used alongside our existing knowledge of effective behaviour
change strategies to pursue further research into what methods may be
effective to promote behaviour change on an individual level.

Finally, the results described here focus only on walking as a form of
transportation and cannot necessarily be generalised to other sustain-
able transport modes. Further research must be done in order to un-
derstand what constitutes persuasive messaging for other transport
modes, especially considering motivations and barriers for uptake of
these modes may be significantly different for each. It is also necessary
to understand more about how persuasiveness is affected by playing
modes off against one another in messages. However, the findings of
this study may be able to be used as a comparison to other transport
modes, allowing researchers to understand differences and similarities
in personalised persuasion techniques across mobility types.
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7. Conclusion

This study has provided an insight into designing effective methods
for structuring persuasive messaging to encourage walking as a form of
transportation. These results are especially useful for those interested in
creating travel planning and other apps with features to encourage
sustainable behaviour change: such apps can make use of highly in-
dividualised persuasion profiles using data gathered from their users.
We have here suggested several ways in which messages can be tar-
geted towards certain individuals to maximise their persuasive poten-
tial by drawing on certain personal characteristics and combining that
with particular message structures and values. In particular, our results
give reasons to believe that tailoring pro-walking messages on the basis
of travel attitude is unlikely to be an effective persuasive strategy,
whereas personality traits appear to be a promising characteristic on
which to personalise messages. In the case of walking, the traits of
agreeableness and conscientiousness are most strongly connected to
perceived persuasiveness.

We have also shown that argument type matters far less when it
comes to the persuasive potential of a given pro-walking message than
the value to which the argument appeals. While some argument types
(arguments from authority in particular) perform better than others
overall, that effect was smaller than the differences apparent between
the appeals to different values. Furthermore, it is very notable that
some argumentative strategies (arguments ad populum in particular),
associated with persuasive strategies which have previously been
thought to be extremely effective, performed worse than our practical
inference control messages featuring minimal argumentative content.
That arguments ad populum performed badly is in line with Orji et al.’s
(2015) findings that social proof is one of the least persuasive strategies.
Not only that, but we found that manipulating argument type is un-
likely to be an effective means of tailoring a persuasive message by any
of the criteria we tested. This should simplify the composition of mes-
sages, as it doesn’t appear to be necessary to use a particular argument
type, though we do recommend avoiding arguments ad populum in
walking messages.

However, for argument value we found strong evidence to support
the idea that health is the most effective value to which pro-walking
messages should appeal. We also found several cases in which the age of
a potential persuadee significantly affects which values they respond to
favourably. Younger people, for instance, tend to be more concerned
with financial and environmental value, and older people with health
and convenience. This suggests that age remains a variable that is re-
levant in constructing persuasion profiles, as it affects the choice of
value to which the argument should appeal.

We also found that personality traits may be an effective means of
targeting pro-walking messages in certain circumstances: those who are
high in conscientiousness may be more persuadable in general, while
those who are higher in agreeableness tend to find environmental ar-
guments in particular more persuasive than those who are not high in
agreeableness. Whether these results are generalisable beyond walking,
to other active, or otherwise sustainable travel modes, will be the
subject of future work.

Our findings represent the first in a series of message persuasiveness
experiments to investigate the ways in which argumentation theory and
the psychology of personality might be used to inform the design of
behaviour change interventions targeting different transport modes. As
we noted in our introduction, these interventions are increasingly in the
form of mobile apps, and in our opinion our findings are especially
useful for that purpose. Apps which can make use of data on their users’
personality traits and age (either inferred from tracked behaviour, or
else explicitly acquired via questionnaire) will be in an excellent posi-
tion to tailor arguments by type and value in order to present the
message most likely to succeed for any given user. Transport authorities
may wish to strongly steer Mobility as a Service apps in particular to
include such persuasion in order to avoid perverse negative impacts

from their use (Pangbourne et al., 2020).
There are obviously design and ethical challenges inherent in this

approach: the collection of personal data on personality without in-
fringing on the privacy or wearing on the patience of the user may be
difficult. However, travel planning apps which use messages as a part of
their persuasive toolkit should take note of these findings: that pro-
walking messages can be made reliably more persuasive by attending to
personality trait and argument value, whereas other possible variables,
such as attitudes and travel behaviour, are less impactful than we might
suppose.
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