
EFFECTIVE TARGETING OF PRO-CYCLING MESSAGES: 
ARGUMENTS, ATTITUDES AND VALUES
SAM BENNETT AL BAKER KATE PANGBOURNE – INSTITUTE FOR TRANSPORT STUDIES, UNIVERSITY OF LEEDS

ADAPT               PROJECT



INTRODUCTION TO THE ADAPT PROJECT

¡ Understanding how people use information to inform travel choices

¡ Investigating the role messaging and argumentation play in influencing people to make more sustainable travel 
behaviour choices

¡ Examining what constitutes effective messaging in travel behaviour change campaigns

¡ Exploring how argumentation and effective messaging can be used in conjunction with new technology to 
promote sustainable transport behaviour (e.g. smartphone apps)
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MESSAGE-BASED MOBILE INTERVENTIONS

¡ Text messaging interventions have been used extensively in health behaviour 
change (Hall et al, 2015)

¡ Found to be effective for a range of health behaviours including weight 
management, diabetes monitoring, smoking cessation, medication adherence 
and physical activity.

¡ Tailoring of messages not been widely explored yet for sustainable transport 
applications (Anagnostopoulou, 2016)

¡ Focus on the persuasive potential in mobile technology

¡ Offers lots of opportunities for tailoring

¡ Big Data Sources and sensor data

¡ Persuasive strategies can be employed in real-time 

¡ Effectiveness of messages can be modelled using sensor data and feedback from 
individuals
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OUR EXPERIMENT

¡ We hoped to investigate:

a) What are the most effective short statements to encouraging cycling as a form of transport

b) What type of people are most likely to be persuaded by pro-cycling messages

c) Whether arguments can be tailored to individuals based on:

1. Personality

2. Travel Attitudes

3. Proficiency and confidence in cycling ability
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METHOD: STUDY DESIGN
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METHOD: INDEPENDENT VARIABLES
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HEALTH FINANCIAL ENVIRONMENTAL CONVENIENCEVALUES

ARGUMENT TYPE AD POPULUM AUTHORITY CONSEQUENCE PRACTICAL INFERENCE

Over 90% of people agree that cycling is a healthy way to 
travel. 

Researchers have shown that cycling short journeys will 
almost always save you significant amounts of money. 

Travelling short journeys by bicycle could reduce your 
carbon footprint by reducing car emissions 

Cycling is a convenient way to travel.



METHOD: STATISTICAL ANALYSIS
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LINEAR MIXED EFFECTS MODEL

• FIXED EFFECTS
• All predictors and independent variables
• Interactions between Argument Type and Value
• Interaction between each of the predictors and Argument Type and Value

• RANDOM EFFECTS
• Participant ID
• Allow us to account for within-participant variance

• Model built by iteratively adding fixed effects and removing insignificant fixed effects



RESULTS: DEMOGRAPHICS
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RESULTS: DEMOGRAPHICS
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RESULTS – ARGUMENT TYPE
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ARGUMENT TYPE p = 0.002

Significant difference between perceived argument 
strength of different argument types

Ad populum arguments significantly less convincing 
than authority and consequence.

However, no argument types significantly better than 
Practical Inference (Control)
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RESULTS – ARGUMENT VALUE
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ARGUMENT VALUE p = 0.016

Significant difference between perceived 
argument strength of values appealed to
Convenience rated significantly less 
strong than any other value
Environmental rated significantly less 
strong than health and financial

However, no significant interaction 
between Argument Value and 
Travel attitude segment
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RESULTS – TRAVEL ATTITUDE SEGMENT
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TRAVEL SEGMENT p = 0.046

Travel Attitude Segment alone 
significantly predicts argument strength 
but no significant interactions with 
argument value or type.

This was also the case when using all 8 
segments in the analysis.

However no difference between 
Potential Non-Drivers and Drivers. 
Suggests these groupings are not 
useful for predicting how amiable 
people are to persuasive 
messaging.
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RESULTS - PERSONALITY

ADAPT               PROJECT

13

13.5

14

14.5

15

15.5

16

16.5

17

2 3 4 5

NEUROTICISM EXTRAVERSION OPENNESS
CONSCIENTIOUSNESS AGREEABLENESS

Across all argument values and types 
ratings of argument strength significantly 
increase as the following increase…

Extraversion
Openness
Conscientiousness
Agreeableness

But not for Neuroticism



RESULTS: VARIABILITY OF CONVENIENCE ARGUMENTS
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INTERACTION EFFECTS BETWEEN ARGUMENT VALUE AND AGREEABLENESS – p = 0.017

As Agreeableness increases so does 
argument strength ratings for each 
value…

…except for Convenience arguments

This effect explains a large portion of 
the differences between values – when 
this interaction was added to model the 
effect of value alone became 
insignificant
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RESULTS: VARIABILITY OF CONVENIENCE ARGUMENTS

ADAPT               PROJECT

INTERACTION EFFECTS BETWEEN ROAD CYCLING CONFIDENCE AND VALUE – p = 0.028

As confidence in road cycling increases, 
perceived strength of convenience 
arguments increases 

Those very confident in cycling on road 
found convenience arguments roughly 
equally as persuasive as other 
arguments

Suggests experience and competency in 
cycling makes convenience arguments 
either more believable or more 
relevant
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QUALITATIVE – CONVENIENCE (SAFETY)
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“Whilst it is a good benefit it's just a bit too 
dangerous in rush hour traffic in Leeds, 

or my usual area that I cycle in (Huddersfield)” 

“Cycling is faster. Walking is 
safer. “

“For a cyclist it can be dangerous to 
be in a traffic jam even if it might be 
easier to get out of it, this is sometimes 

made less safe by close proximity to 
motorists “

“Avoiding traffic jams is a key part of 
why i cycle to work. However it also 

makes me nervous when cycling on 
a road with such heavy traffic - need 

to be more cycle lanes to allow easy 
bypassing of traffic. “



QUALITATIVE – CONVENIENCE (URBAN VS RURAL)
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“Only applies for cities, so somewhat 
disagree with this statement on average “

I do not live in a place which 
experiences traffic jams (although busy 
and urban), so this is not really relevant to 
me. Plus I walk everywhere so cycling is 
always going to be quicker, regardless of 

traffic 

“it certainly matches my experience at 
certain times of day / week in 

suburban and urban areas - but 
won't apply at all for many people “

“The statement is spot on for the 
capital cities in the uk. Traffic is at its 

highest and there are a lot more accident 
associated with motor vehicles”



QUALITATIVE – ENVIRONMENTAL
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“I think this statement is a bit misleading too, 
while it is true that technically the carbon 

footprint is reduced, however cars are not a 
significant emissions problem “

“Drop in the ocean if one 
person does it”

“There's less of an emotional 
connection with this statement - the 

term "carbon footprint" is an 
unfortunate turn-off. “

“Lots of people care about emissions 
and the like, but it's difficult to 

motivate yourself over something 
so unquantifiable and on such an 

impersonal scale.”



QUALITATIVE – AD POPULUM ARGUMENTS
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“What people? How many? Who asked 
them? “

“Whilst true [this is] not 
something I consider often, nor 

believe many choose to cycle 
for this reason alone 

“Unlikely.  Also, 84% of people may 
be idiots.”

“I don't really pay much attention to what 
people say... “



DISCUSSION
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¡ Highlights the importance of taking into account personality when targeting individuals. 

¡ Those high in extraversion, agreeableness, conscientiousness or openness are more likely to be persuaded.

¡ Travel attitude segment does not seem to be effective for tailoring messages to individuals

¡ Despite many transport communications using the principle of “Social Proof” to encourage cycling, our results 
suggests that these Ad Populum arguments are seen as less strong than other types of arguments



DISCUSSION – HOW AND WHEN TO USE CONVENIENCE
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¡ Convenience arguments are generally perceived as being poor arguments for cycling

¡ Qualitative data suggests that the effectiveness of arguments about convenience benefits are particularly 
dependent on geographic location and safety concerns (e.g. rural vs. urban)

¡ However, targeted at the right people convenience arguments can be as effective as other arguments

¡ In particular those who are confident cyclists show greater receptivity to convenience arguments. Suggests 
employing this arguments to encourage cyclists to continue cycling may be effective but not a good starting point



LIMITATIONS
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¡ Exploratory study – can be used to inform future work but should avoid making sweeping conclusions

¡ Only measuring perceived strength of an argument – this may not relate to how likely participants are to perform 
a behaviour

¡ Lack of homogeneity across travel segments makes it difficult to assess the usefulness of travel attitude segments 
for profiling individuals

¡ Asking participants to make post-hoc rationalisations about journeys they have done previously may be prone to 
cognitive errors



FUTURE WORK
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¡ What impact does combining arguments have on persuasiveness?

¡ Analyse the impact of geographical data on message 
persuasiveness

¡ Examine other areas in which messages can be tailored – e.g. 
timing, gain/loss framing

¡ Develop an experimental framework to test decision-making in 
response to actual scenarios

¡ Measure actual behaviour in response to messages delivered 
through a mobile platform

¡ Compare results of this experiment to others using different 
modes (e.g. walking, public transport) to identify common themes 
and develop more specific hypotheses


