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Abstract
The use of in-car technology has become more prevalent, both as driver assistance systems as well as
connectivity or entertainment systems. Driver assistance systems can be built-in, after-market or run on a
smartphone. The challenge however, is to increase drivers’ compliance with these systems. Stimulating the
driver to adopt certain behaviours over others is a growing area within driver assistance systems. These
approaches have the potential to be very effective, but only when they attract or persuade road users to use it.

This study has two main aims. The first, is to provide a review of the different approaches in the literature to
influence driver behaviour using in-car technology. The second aim is to develop a conceptual model to guide
the research efforts on influencing driver behaviour at the tactical level.

A structured review was conducted exploring the literature available in the automotive, behavioural and
traffic safety domains. First, we explored the available psychological models that describe behaviour and their
applicability to the driving task. Following this, we investigated the methodological ways used to influence
behaviour with a focus on the traffic domain. Finally, a conceptual model is presented which encompasses the
behavioural basis, methods and techniques for influencing the behaviour using in-car technology and the
strategic planning of behavioural change technology. The role of driver workload within the model is discussed.
Possible applications using the composite model are discussed.

1. Introduction

1.1 The Problem and Scope

The way drivers interact with their cars is changing [1], [2]. Modern cars are more and more equipped with
advanced driver assistance systems (ADAS) that can assist the driver, as well as in-vehicle information systems
(IVIS) that provide the driver with information and advice. Increases in IVIS/ADAS systems mean the driving
environment becomes more information rich, as more systems compete for a part of the driver’s attention. While
these systems increase safety, they also introduce new risks [3]. For example there is a risk that using such a
system can lead to indirect behavioural adaptation (unwanted side-effects) [4]. Adding more systems to the car
can negatively influence safety by overloading the driver or by causing distractions at inappropriate times [5].

In this study, we look at IVIS systems with the goal of persuading the driver to change his behaviour at the
tactical level. These can for example include systems for lane-specific advice to improve traffic flow [6], [7] or
systems that encourage eco-driving with the goal of reducing pollution [8]. For these systems, safety and
persuasion are important. If the system negatively impacts driver safety, it should not be used in a traffic setting.
Ensuring safety in this setting means considering driver variables such as driver workload and distraction,
environmental variables such as proximity of other vehicles and weather conditions, as well as the possibility
that behavioural adaptation may occur from using the system [4]. Similarly, if the persuasive system has little to
no persuasive effect on the driver, it will not reach its design goals.

To be able to safely and effectively design a persuasive in-car system, we need a model to describe how
techniques for behavioural influence affect driver behaviour at the tactical level, how to minimise the impact on
safety and how to maximise behavioural outcomes. The main aim of this study is to develop a model to help
design tactical-level persuasive in-car systems to ensure both safety and compliance.

First, we describe driver behaviour at the tactical level and present general requirements for an in-car
persuasive system. Following this, we give an overview of the available behavioural models and select one for
our model, then highlight the different persuasive approaches used in the literature and discuss how these


mailto:p.vangent@tudelft.nl
mailto:h.farah@tudelft.nl
mailto:B.vanArem@tudelft.nl

approaches fit into the driving environment. Finally, we propose a conceptual model to structure the attempts to
influence driver behaviour at the tactical level using persuasive in-car advice systems.

1.2 Driver Behaviour at the Tactical Level

Driver behaviour is often divided into three levels, the strategic, tactical and control levels [9]. The Strategic
level pertains to high-level choices such as where to go and what route to take, and is generally constant over
longer periods of time. At the tactical level, drivers decide upon and perform manoeuvres (i.e. change lane, take
exit, overtake car) to reach their strategic goals. While, at the control level the driver performs actions to operate
the vehicle (i.e. change gears, press accelerator pedal, turn on blinker).

Demands placed on the driver by tasks at the tactical level vary. If these demands exceed a driver’s
capability, then according to the Task-Capability Interface Model (TCI) by Fuller [10], this might lead to risky
situations, such as loss of control or collision. A useful hierarchy of behaviour to understand driver demand at
the tactical level comes from Rasmussen [11], who divides behaviour into knowledge-based, rule-based and
skill-based levels. Skill-based behaviour is highly automatic and can be performed without much attentional
demands, which is highly correlated to the control level. In rule-based behaviour, a response or set of responses
is selected based on earlier learned rules, while the knowledge-based behaviour is applied in mostly unknown
situations and requires most effort from the driver. Required attentional demands increase from skill-based to
rule-based to knowledge-based behaviour. When influencing the behaviour at the tactical level of the driving
task, the persuasive system should aim to act on the control and tactical level, and target either skill-based or
rule-based behaviours, as changing behaviours at these levels imposes little extra workload on the driver [12].
For example, according to Fuller’s Task-Capability Interface Model and Rasmussen’s taxonomy, requesting a
driver to reduce speed in response to traffic disturbances downstream (skill-based, control level) or requesting a
lane change to make way for a busy on-ramp ahead (rule-based, tactical level) is not likely to increase demands
placed on the driver by much. On the other hand, asking a driver to take a different route along a busy unknown
road (strategic level, knowledge-based behaviour) is likely to place higher demands on the driver.

2. General Persuasive In-Car System Requirements

We argue that the two main requirements for a persuasive in-car system are that it does not infringe upon
safety, and that it is effective in persuading the drivers. In this section, we discuss these two requirements.

2.1 Safety

The driving task is complex, requires constant attention from the driver [13] and presents frequent
distractions. Stutts, J. and Gish, K. [14] report that drivers typically engaged in distracting activities 16.10% of
the time the car was moving (31.42% if in-car conversations were included) [14]. In-car technology has the
potential to add to this by increasing driver workload [15], distracting the driver [16] and potentially create
unsafe situations. In the context of the TCI by Fuller [10], in a safe system the demands placed on the driver
should not exceed the driver’s capability. This requires considering driver variables such as driver workload,
environmental variables such as proximity of other vehicles and weather conditions, as well as the possibility
that behavioural adaptation may occur from using the system.

Driver workload is an important factor that influences the performance of drivers, as under- or overload can
create hazardous situations [17]. The Multiple Resource Theory (MRT) by Wickens [18] can help understand
when using an in-car system may lead to a high driver workload. In this theory, interference from a secondary
task is most likely when it accesses the same resources as the primary task. Driving is mainly a visual task,
diverting the eyes from the road for extended time has serious consequences for lane keeping ability [19]. If the
demands of one or both tasks are high, two tasks that use different resources may still cause interference.
Minimising the effect on workload therefore means choosing the correct modality to convey information to the
driver, but also keeping the cognitive demands of interacting with the in-car system low to prevent interference
with the main driving task. In this context driver workload is important. If the cognitive demands of the main
task (driving) are already high, per the Multiple Resources Theory even a simple secondary task may create
dual-task interference, degrading the performance on the main task and thereby potentially compromising driver



safety. This is the rationale behind adaptive interfaces [12], [20]: by changing either the complexity of messages
presented, the modality used to convey the message to the driver, or by suppressing messages in certain
conditions, safety can be improved.

Unsafe situations can arise from using in-car systems. For example, a lane change advice system needs to
take the environment into consideration when advising a lane change to ensure safety [21]. The driver may place
too much trust in the system and change lane when the request is made, without checking whether a lane change
is safe.

2.2 Persuasion

A persuasive in-car system needs to be able to consistently persuade the driver. This means using effective
persuasive techniques. Apart from the persuasive techniques, the context in which the driver is persuaded is of
importance as well. Persuasive interventions timed to periods when both the motivation and the ability of the
driver to perform the target behaviour are high, have a higher chance of resulting in the driver complying [22].
An advice that is given to a driver when he/she is highly motivated will have a higher probability to be complied
to. Similarly, an advice given at a time when the driver ability is high, i.e. he/she can follow the advice, will be
more likely to result in the target behaviour when it is easy rather than when the target behaviour is difficult.
This difficulty can be based on multiple factors and conditions, such as the weather conditions, traffic conditions,
secondary tasks or driver state [23]. Driver workload needs to be considered for the effectiveness of persuasion
as well as for safety. When driver workload is high, presenting an advice and requesting an action from the
driver may increase the difficulty of the driving task further, in turn reducing the likelihood of the driver to
comply to the system request. In this sense, we argue that a high workload may be counterproductive when
trying to persuade the driver.

In addition to persuading a driver effectively, a persuasive system needs to be, and keep on being, used. To a
large degree, this usage will depend on the acceptance of a system [24]. Without taking steps to ensure
acceptance, there is the risk that a persuasive in-car system falls into disuse or works counterproductively [4].
This is especially damaging if the system relies on a user base to function, as for example with cooperative lane
change systems [25]. To describe this acceptance of new technology several models have been developed, such
as the Unified Theory of Acceptance and Use of Technology (UTAUT) [26] and the Technology Acceptance
Model (TAM) [27], a detailed discussion of which is beyond the scope of this work.

3. Behavioural Models

In order to develop our persuasive model, we needed a behavioural model capable of describing the effects of
persuasion on driver behaviour at the tactical level. We have searched the literature for behavioural models that
have been used in connection with behavioural change. The search engines used were Google Scholar, Scopus
and Web of Science, with the keywords: “behaviour* model AND behaviour* change OR persuasi*”’. We
limited the results to papers of 2005 and newer. Backward snowballing was performed to find the original papers
proposing the models. This led to the Social Learning Theory (SLT) [28], Self-Determination Theory (SDT)
[29], the Trans-Theoretical Model [30] and the Theory of Planned Behaviour (TPB) [31]. For each model, we
reviewed their applicability to the driving task, ability to explain the relatively short-term changes in behavioural
patterns resulting from persuasion at the tactical level, longer term attitudes towards the use of the system, as
well as the ability to accommodate the effects of persuasive efforts.

We have found that only the TPB can explain
both short-term behaviour in a way that is Kifitatio Towaniiict
meaningful in the tactical level in the driving setting, or Behaviour
as well as the long-term social and attitudinal factors

acting on behavioural patterns that are relevant when

exp|ainin9 continued in-vehicle SyStem use. The TPB Subjective Norm  ——>] Behavioural Intention ——» Behaviour
describes how persuasive efforts might affect

behaviour (see 5.3). The other models were either //
geared more towards changing long-term perecived Bebmvionl /

Control

Figure 1: The Theory of Planned Behaviour



behavioural patterns (SLT, SDT), describing behaviour at a macro level (SDT, TTM), or describing (changing)
behaviour in clinical settings (SDT, TTM).

More in detail, the TPB posits that behaviour is directly predicted by two factors: ‘Behavioural Intention’
(BI) and ‘Perceived Behavioural Control” (PBC). PBC reflects the degree to which the individual perceives to
have volitional control over the behaviour. In other words, whether the individual believes they are able to
successfully perform the target behaviour. PBC directly influences behaviour as well as the intention to perform
a behaviour. In some studies, PBC has been split into self-efficacy (perceived ability to perform target
behaviour) and perceived controllability [32] (perceptions about whether the person has control over the
behaviour or outcomes), with only the self-efficacy component being related to changes in Bl and behaviour.
This indicates that PBC is more closely related to ‘ability’ from the Fogg Behavioral Model (see 4.1), rather than
to a locus-of-control type of evaluation. BI is predicted by ‘Attitude Towards Behaviour’, ‘Subjective Norms’
regarding the behaviour and PBC. The attitude towards the behaviour represents how the behaviour is appraised
not only in terms of the act, but also in relation to the possible outcomes of displaying the behaviour, such as
rewards or the averting of negative consequences. The subjective norms refer to how displaying the behaviour is
evaluated by the social network around the individual, and how displaying the behaviour might affect social
relationships.

4. Methods of Influencing Behaviour

In this section, we describe the methods for eliciting behavioural change with persuasive technology. We
searched the literature for persuasive methods that were used or have the potential to be used in the traffic
domain. The different methods we found often overlap in the persuasive elements used. In this section, we
discuss these persuasive methods, and motivate our choice for the method to be adopted in this study for
developing the conceptual model.

4.1 Persuasive methods

After surveying the literature, we found several methods. These can broadly be divided into Gamification,
Behavioural Economics and the Fogg Behavioural Model.

Gamification is a term that has emerged relatively recently. Video games create an environment in which the
player is highly motivated to perform certain behaviours to achieve game-related goals (finishing a level, getting
a high score). Gamification is about taking the elements that elicit this motivational behaviour and applying them
to other situations [33]. The most often and successfully applied game design elements are leader boards,
achievements and challenges [34]. A quite extensive review of previous studies found that generally the effects
of gamification are positive, although this is moderated by the context in which gamification is used as well as
the users that are targeted [34]. Examples from the traffic literature include EcoChallenge [8]: a reward and
competition-based system to persuade drivers to engage in a more eco-friendly behaviour, I-GEAR [35]: a
system to change driver behaviour by providing small financial and non-financial rewards, and ‘Driving Miss
Daisy’ [36]: a gamified solution to help drivers improve their driving skills by providing a virtual passenger.

Behavioural economics has been defined as the ‘body of work seeking to understand behaviour by
incorporating insights from behavioural sciences into economics’ [37]. Rather than being rational thinkers [38],
people use a range of heuristics and display biases that often work well, but also can lead to reasoning errors. An
overview can be found in the work of Kahneman [39]. Examples of persuasive elements from Behavioural
Economics applied to persuasive context can be found in for example the design of travel information systems
[40], promoting safe driving behaviours [41] and analysing travel behaviour [42].

The Fogg Behaviour Model (FBM) [22], which is also geared towards behavioural influence, postulates that
in order for a behavioural intervention to be successful, three factors need to converge. The person needs to be
able to perform the behaviour, be motivated to perform the behaviour, and finally a trigger should be present to
trigger the actual behaviour. The model is mostly applied in persuasive technology in fields such as health [43]
and energy consumption behaviour [44], but is suitable to explain the environmental factors important for driver
persuasion applications.



4.2 Connecting Persuasive Methods

Oinas-Kukkonen & Harjumaa present a systematic framework for designing and evaluating persuasive
systems in the Persuasive Systems Design model (PSD) [45]. It brings concepts from gamification, behavioural
economics and the Fogg Behavioural Model together. It states that a system can be made persuasive by
providing the user with support of distinct categories: primary task support, dialogue support, system credibility
support and social support. Here we will give brief overview of the support levels and how these broadly tie into
concepts of discussed persuasive methods.

Primary task support shows many of the principles put forth by the Fogg Behavioural Model and Behavioural
Economics. The focus here is to support the user by making the behavioural tasks more manageable, personal
and transparent. Making the tasks more manageable by reducing complex behaviour to a series of steps and then
leading the user through them is especially important for in-car systems. Apart from increasing the system’s
persuasive power, this approach also has the potential to reduce task demand on the driver, which increases
system safety [10], [18]. An example of primary task support can be a lane change system that guides the driver
through the steps of making room and merging.

Dialogue support is aimed at keeping users moving towards goals. This support level contains elements from
Gamification, Behavioural Economics and the Fogg Behavioural Model. Offering praise and rewards can
increase motivation, which is an important factor for persuasion in the Fogg Behavioural Model [22]. Providing
reminders for target behaviour or suggesting behaviours may be a way to increase compliance rate. Further
important factors are similarity and liking [46], which works to increase trust and intentions to comply to system
requests.

System credibility support is mainly important from the perspective of trust. It is about showing the driver
that the system makes correct decisions or recommendations. Trust is a major factor in whether a persuasive
system’s suggestions or advices will be considered by the driver [7]. Factors here relate to the accuracy of the
information presented, its transparency and how users evaluate it. The need for trust in a persuasive system is
underscored by the work of Risto [7], who reported that drivers constantly tried to verify the accuracy of system
requests before following them.

Social support is about persuading users by increasing motivation using social factors. This level has parallels
with Gamification. It includes factors to incentivise behavioural change by allowing performance comparison
with other users, facilitating cooperation and/or competition, creating transparency in behaviour-result
relationships of other users and even applying forms of normative social pressure.

To summarise, Gamification has been shown to be quite effective in motivating people to change their
behaviour, however, some studies report that its effectiveness could reduce over time. Behavioural Economics as
a field has many applicable concepts, and the Fogg Behavioural Model presents a view of how driver motivation
and ability need to converge in the presence of a trigger for persuasive influence to be effective. The PSD model
unifies these persuasive methods using the described four support groupings. These provide different avenues of
persuasion that can be used depending on the type of system and the context in which the system works. For
example, for a cooperative system ‘Social support’ provides ways to use social aspects of the system in a
persuasive way, whereas in a lane-change system primary task support can help the improve persuasion and
safety by breaking a requested lane change down into steps. In both contexts, system credibility can persuade the
driver by increasing their trust in the validity of the messages, which has been shown to be a large factor in
whether a driver follows the advice or not [7].

5. A Model for Influencing Tactical Driver Behaviour

In this section, we present the proposed model for driver persuasion at the tactical level using in-car systems.
The model has three levels: The System Level, the Information Transfer Level and the Driver Level. The System
Level is where the persuasive strategy is formed and safety checks are performed. It incorporates the defined
safety criteria and the four support levels from the Persuasive Systems Design model discussed earlier. The
Information Transfer Level is where communication with the driver takes place, and incorporates elements from
Wickens’ MRT and Fuller’s TCI Model. The Driver Level describes the behavioural effects of the persuasive



attempt. It incorporates the TPB (2.2), along with considerations regarding effects on driver workload, indirect
behavioural effects and driver safety (4.1, 4.2). The following sub-sections explain these levels and how they are
built up from the existing models and theories in the literature.

System Level

Driver workload

Safety Filter

No unsafe situations

Driver distraction

* A

o

Yes

v

v

v

v

Primary Task Support

Dialogue Support

Credibility Support

Social Support

Information Transfer Level

Driver
characteristics

Content Modality Timing » Workload \
V W v
Attitude towards Social Perceived Driver
behaviour norms Behavioural Control safety
A
A\ 4 v T
Behavioural »| Indirect behavioural
intent effects
v
Compliance
Driver Level

l

Behavioural outcome feedback

Figure 2: Proposed model for influencing tactical driver behaviour

5.1 Planning Driver Persuasion: The System Level

The System Level represents the back-end of the persuasive in-car system. It is built up from the PSD model
(section 4.2) and the considerations of driver safety and the persuasiveness (section 2).

Safety should be central to the persuasive system design and operation, as outlined in 2.1. This is explicitly
reflected in the model, where the first evaluation made is whether it is safe to initiate an information transfer to
the driver. ldeally, the persuasive system should (either directly or indirectly) take driver workload into account,




should not create unsafe traffic situations and should not distract the driver at the wrong time. Only then can an
attempt to persuade the driver be made with a high likelihood of being safe (see 2.1). In situations where safety
criteria are not met, they can be re-evaluated until they are met, represented in the model by the conditional loop.
These safety criteria can be evaluated directly, such as in systems that monitor on-coming traffic [47] or weather
conditions [48], or indirectly, such as in systems that try to estimate driver state [49], [50].

Once it is determined that interacting with the driver does not pose a safety risk, tactical driver advice may be
given to persuade the driver. The PSD described earlier combines persuasive techniques into four support levels.
These four levels of support are included as possible routes to persuasion (see also [45], [51], 4.2). We do not
provide guidelines to which persuasive elements should be picked, as this is dependent on the system type and
the situations where the driver will be persuaded.

5.2 Interacting with the Driver: The Interface Level

The information transfer level is where the communication between the persuasive system and the driver
takes place. Usually this is through a type of interface (visual, auditory, tactile or multimodal). The information
transfer level and its effects on behaviour (driver level, 5.3) are built up from the TPB, MRT, TCI and FBM
discussed in the previous sections. The information transfer itself is operationalised as having ‘content’ (what’s
in the message?), ‘modality’ (how is it transmitted to the driver?) and ‘timing’ (when is it transmitted?) as key
factors. In the model, the information transfer influences workload, driver safety and the behavioural
determinants of the TPB (attitude, social norms and perceived behavioural control). Here we discuss these
effects in terms of the impact on safety and the impact on persuasive potential.

From a safety perspective, the model shows an effect of the information transfer on ‘workload’ and
‘perceived behavioural control’ based on the TPB, MRT and TCI. Remember that according to the MRT, dual-
task interference is likely when two concurrent tasks use the same modality, or when the cognitive load from one
or both tasks is high. Dual-task interference reduces performance on the main (driving) task and increases
demands placed on the driver, which in turn can raise workload. As demands and workload rise, the perceived
behavioural control of the driver reduces: the higher the driver workload, the more difficult it will be to pay
attention to or comply with persuasive messages. These effects are crucial, since they can lead to persuasion
being ineffective, a degradation of driver performance, or even undesirable situations such as a loss of control or
a collision (TCI, see also 2.1, 5.3). A direct link to driver safety is also included, which includes for example
situations where the information transfer leads to eyes-off-road situations [19], [52] or to distraction at a critical
moment.

From the persuasion perspective, the FBM [22] specifies that motivation and ability need to be high at the
moment of a behavioural trigger, in order for persuasion to have a high chance of being successful. The goal of
the persuasive techniques used (‘content’) is to raise motivation to perform a behaviour, for instance by using
social support to increase motivation to comply to a message. Making sure ‘ability’ is high, essentially means
timing the information transfer to situations where the driver’s PBC is high [32] (see also 5.3). In a driving
setting, the PBC term implicitly includes an environmental component (e.g. give a lane change request only
when there is sufficient room on the adjacent lane), and a driver component (a high workload will result in lower
PBC). Both are important for persuasion and safety: when a driver does not feel capable of performing the
requested behaviour, it is unlikely the persuasion will have an effect. Alternatively, should an already overloaded
driver attempt the requested behaviour, this may have a detrimental effect on safety.

5.3 Human Factors: The Driver Level

The driver level provides a basis to describe expected behavioural effects of the persuasion. In this section,
we describe how the TPB fits into the model, how workload relates to both safety and persuasion, its dependence
on driver characteristics and factors on the information transfer level, possible behavioural effects and the
importance of outcome feedback.

We argued both motivation and ability need to be high in order for persuasive technology to actually
persuade [22]. In the conceptual model, motivation is captured by the TPB terms ‘attitude towards behaviour’
and ‘social norms’, and ability is captured by ‘perceived behavioural control’ (PBC). The attitude and social
norms influence driver behaviour through the ‘behavioural intent” (BI) [31], [53], [54]. PBC affects both Bl and



the actual behaviour [53], [54]. Additionally, PBC acts as a modulator of workload on behaviour. As discussed
in 2.2, PBC relates to the perceived ability a person has to perform a given behaviour, rather than a locus of
control-like evaluation of whether the behaviour lies within the control of the individual (see also Elliott et al.,
2013). The relationship between workload and behavioural outcomes is inversed: a high PBC means a driver
feels competent and able to perform a requested behaviour, whereas a low PBC will negatively influence the
likelihood of a behavioural result occurring.

Apart from the information transfer (5.2), driver workload is also affected by ‘driver characteristics’. Driver
ability is not static and varies between and within individuals over time [55], which may cause workload
experienced by two different drivers or a single driver in two comparable situations to be very different. ‘Driver
characteristics’ also includes differences in inherent driver safety, for example some age groups display more
risky behaviour [56], there may be sex differences or geographical differences in driver behaviour and capability
[57], [58], or individual differences in driver aggression [59]. These characteristics may result in some classes of
drivers being exposed to higher risk while driving.

‘Indirect behavioural effects’ (Martens & Jenssen, 2012) we discussed in 2.2, meaning changes in driver
behaviour or intentions to perform behaviours that are not intended by the designers of the (persuasive) system.
An often-cited example of indirect behavioural effects is that of the anti-lock braking system (ABS), which helps
reduce stopping distances of the cars in which it is installed. Positive effects were offset by behavioural effects:
adaptation was reported from drivers choosing to driver faster on wet surfaces [60] or with shorter headway and
varying seatbelt usage [61].

The last undiscussed term in the model is feedback about behavioural outcomes. This feedback, including
information on the behaviour-result relationships in other drivers, is expected to influence the driver’s attitude
towards future behaviours in a feedback loop (see also [25]). For instance, if a driver observes that complying to
an in-car system has resulted in shorter travel times on previous occasions or with other drivers, this might bias
the driver to comply more with the system’s advices in the future. This ties into the “system credibility support”
level of the PSD [45]. It is also in line with an earlier study into compliance to tactical driving advice [7], where
drivers were observed attempting to evaluate the validity of tactical advice in the context of what they observed
on the road and the history of the system’s accuracy.

6. Conclusion and Discussion

In this paper, we have proposed a model to help guide the design of persuasive in-car systems with the aim of
influencing driver behaviour at the tactical level. We have surveyed the literature on behavioural models and on
methods of influencing behaviour, mainly used or that have the potential to be used in the traffic domain.

The proposed model is split into three levels explaining the different elements of the information chain: the
system level where the persuasive advice is generated, the interface level where it is communicated to the driver
and the driver level where the act of presenting advice changes driver behaviour in several ways. The focus
while designing the model was on safety and persuasive effects. The behavioural basis is the Theory of Planned
Behaviour. The persuasive elements come from the Persuasive Systems Design model, which itself contains
many elements from Gamification, Behavioural Economics and the Fogg Behavioural Model. We have also
included elements from Wickens’ Task-Capability Inferace Model and Fuller’s Mutltiple-Resource Theory that
help explain why the timing and modality of the interface are key factors in both persuasive effectiveness and
safety management.

Persuading drivers is complex, especially since the driving environment requires extra considerations in
terms of safety and because the demands the environment places on the driver are highly dynamic.
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