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The mission of TRACE is to trigger innovative behaviour change initiatives and urban 

planning practices by expanding the knowledge on, and leveraging the potential of, cycling 

and walking tracking. TRACE will assess the potential of tracking to carry out new and 

improved initiatives to tackle urban road congestion by promoting cycling and walking in the 

scope of different contexts, stakeholders and target groups. This research will address how 

to apply tracking for behaviour change initiatives, how to use tracking data to improve urban 

mobility planning, and which ICT challenges are posed by the development of tracking 

services that meet the interests of stakeholders.  

The knowledge generated by TRACE will be consolidated in three tracking tools and one 

planning tool. The tracking tools are (a) Cycle-to-shop, a tracking tool stimulating shopping 

by bicycle, (b) Positive Drive, a tracking tool that stimulates a modal shift towards cycling and 

walking using positive nudges, and (c) Traffic Snake Game, a tracking tool for school 

children that will be used in an existing campaign that encourages sustainable home-school 

travels. The tools will be tested in eight pilot locations and evaluated in terms of impact and 

success factors.  

The aim of this Deliverable 2.2 is to develop a strategy for building tracking-based behaviour 

change campaigns. We first describe a general framework of steps for designing and 

carrying out a behaviour change campaign that involves tracking. This framework describes 

the different steps that need to be undertaken (e.g., setting objectives, seeking stakeholder 

support, developing a communication strategy) and highlights the specifics for building a 

tracking-based campaign. Second, we will apply this framework to the tracking tools that will 

be developed within TRACE. 

This deliverable has been developed in conjunction with two other deliverables within the 

TRACE project: 

 D2.1 Assessment of the potential and conditions for use in behaviour change 

initiatives  

 D2.3 User requirements for tracking services aiming at behaviour change 
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Introduction 

A behaviour change campaign can be defined as a series of interconnected actions aimed to 

achieve a specific behaviour change objective. For TRACE, this objective is a modal shift 

from car use to active modes of transport: cycling and walking. The TRACE project 

addresses the role that tracking can play in achieving this modal shift. In a previous report 

(D2.1), we investigated the potential of tracking for behaviour change from the point of view 

of the scientific literature and the point of view of stakeholders. In this report, we present 

guidelines for setting up behaviour change campaigns using tracking. 

Behaviour change campaigns can benefit in various ways from tracking travel movements. 

First, automated tracking may increase the efficiency of a campaign: By registering travel 

movements without laborious input from target individuals or manual counting procedures, 

one can efficiently reward sustainable travel behaviour or efficiently measure the effect of 

particular behaviour change messages. Second, tracking allows to collect data for urban 

mobility planning. Urban planners may learn about the type of roads that are preferred by 

cyclists and walkers the bottlenecks that cyclists and walkers encounter, providing them with 

input for walk and bicycle plans. By further optimizing the environment for cycling and 

walking, these sustainable modes of transport are likely to increase. 

This report will contribute to the use of tracking in the context of changing travel behaviour by 

providing a set of guidelines on how to set up a behaviour change campaign using tracking. 

The report is strongly based on the empirical information that has been gathered in the 

previous deliverable D2.1. In addition, the report integrates information from the focus groups 

conducted by the partners that discussed each of the three TRACE tools that will be 

developed.  

In Chapter 1, we provide a short overview of the lessons learned from the D2.1 “Assessment 

of the potential and conditions for use in behaviour change initiatives”. We shortly describe 

the benefits of using a tracking tool within a behaviour change campaign aimed and the view 

of stakeholders and users on this matter. 

Chapter 2 describes a general framework for setting up tracking-based behaviour change 

campaigns, based on the MaxTag framework and the research presented in D2.1. It is a 

step-by-step timeline and script with check-lists of actions and decisions that need to be 

made at certain points in time. The framework suggests an approach of integrating tracking 

in all aspects of the campaign (e.g. setting campaign objectives, contacting stakeholders and 

making a communication plan).  

Chapter 3 describes a conceptualization of the behaviour change campaigns that will 

accompany the TRACE tracking tools (Cycle-to-Shop, Traffic Snake Game, and Positive 

Drive) based on the framework in Chapter 2. 
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1. Lessons learned from D2.1 

Within deliverable D2.1, it was discussed how tracking can help to optimize behaviour 

change initiatives in different ways. In this section, we reiterate the most important lessons 

learned from the research in D2.1. This research consisted of an extensive literature review, 

expert interviews, and an empirical investigation of stakeholder and user needs. For more 

detail on the research methodology, we refer to D2.1. 

What can tracking contribute to a behaviour change campaign? 

 Tracking data allow to describe and analyse the current travel behaviour of a target 

audience. This information can be used to segment the audience and build tailor-

made behaviour change campaigns.  

 Tracking data can be considered of importance for planning, which is increasingly 

striving for more evidence-based methods and policies. Tracking data allow to 

visualize travel behaviour in space and time and to evaluate the effect of (changes to) 

the environment on travel behaviour. 

 Tracking has the potential of delivering reliable, fraud-proof and objective data on the 

degree to which the goal to change behaviour has been accomplished. Mobility 

tracking therefore offers new opportunities for evaluating behaviour change 

campaigns. 

 Tracking data can be fed to the user to change his or her travel behaviour. For 

instance, informing a user on the calories burned while cycling is likely to encourage 

that behaviour. 

Are stakeholders interested in a tracking tool and what are stakeholder requirements? 

 Most local authorities1 indicated that tracking data would be useful for encouraging 

cycling and walking in their municipality.  

 Local businesses are cautiously positive about the potential of tracking and rewarding 

customers that cycle to their local businesses. The main motivators to participate in a 

cycle to shop program seemed to be rewarding loyal customers and attracting new 

customers. Local businesses were less motivated to participate for obtaining a green 

image or for rewarding individuals that travel sustainably to their business. 

 For schools, ease of use seems to be more important than privacy as an ICT 

requirement. Schools believe that a tracking tool could help them to develop a plan to 

benefit cyclists and walkers to school, hereby helping them to promote walking and 

cycling to school. Schools are also interested in obtaining information on travel 

modes. Travel mode is described as the most important piece of information for the 

respondents. For parents of primary school children privacy is the most important ICT 

requirement for a tracking tool for school children2. Parents prefer to have a tracking 

device that can be attached to the school bag (e.g., a key chain ring) instead of a 

device embedded in a sticker for the bike or a bracelet. Registering the device before 

                                                
1
 It may be noted that many local authorities that responded to our survey had experience with 

previous tracking projects. 
2
 Interestingly, parents put ‘privacy’ on top of the ICT requirements, but they also want to see a tool 

developed which indicates where and when their child is on the move. 
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use is not considered as a problem for parents, but having to touch a physical 

checkpoint was. 

 Ease of use seems to be the most important ICT requirement of a tracking tool for 

most stakeholder groups, graded just higher than privacy. Yet, employees put privacy 

on top of the ICT requirements. Employers expect to benefit from tracking (tools) in 

terms of less bureaucracy and more tangible benefits of rewarding sustainable home-

work travels. 

What do users expect from a tracking tool? 

 Delivering data to improve the mobility policy is a huge motivator for individuals to 

start using tracking apps.  

 Leader boards tend to motivate people to track more trips. Group participation and 

group competitions additionally motivated people to install the application. 

 Individual feedback after a trip (e.g., in terms of burned kcal, distance covered) are 

perceived as interesting and useful. In some cases this even motivates users to track 

and/or bike more. 

 People tend to delete behaviour change apps when the campaign has ended.  

 An important issue within all apps is the accuracy of data and the stability of the app. 

By evaluating existing tools, this seems to be an issue that will determine in an 

extensive way if users will keep on using the app or not.  

Within the Bicycle Counting App and Cycling365 App, we found, next to the difference 

mentioned above, several significant differences between male and female respondents 

which learns us some interesting lessons for the development of a tool. 

 Women significantly prefer to have stats on calories, men on the duration of a trip.  

 Within the Bicycle Counting App, women were more encouraged by the daily 

overview to track more trips than men. The possibility to win a prize was also a 

stronger motivator for women than for men in this application.  

 Women are generally less negative when evaluating features of the specific apps. 

This was the most pronounced in the Bicycle Counting App, but was also clear for 

some features of the Cycling365 App.  

The TRACE partners, in addition to the stakeholder and user surveys, have also set up 

several Focus Groups3 to learn more about developing both the tool and campaign. In 

TRACE, Focus Groups are applied to better understand the acceptability of the TRACE 

products and campaign designs (i.e., the Cycle to Shop app, the Traffic Snake Game app, 

and Positive Drive), particularly in addressing specific issues which were difficult to cover 

through questionnaires.  

                                                
3
 A focus group is a group interview intended to collect the opinions and reactions of a group of people 

on a certain topic or product. 
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2. TRACE Campaign design: framework 

Tracking-based behaviour change campaigns involve a similar work plan as traditional 

behaviour change campaigns, yet additional steps will need to be undertaken at various 

stages of the campaign. Based on the MaxTag framework4, we designed a detailed plan of 

12 steps and 3 stages for setting up tracking-based behaviour change campaigns. Each step 

is crucial for developing a successful campaign. The steps are ordered chronologically; 

double arrows between two steps indicate a reiterative cycle; a single arrow indicates that 

one step directly influences the other. We introduce each of these steps in the following 

sections. 

 

Figure 1: Campaign schedule and timeline based on the MaxTag framework. 

                                                
4
http://epomm.eu/old_website/docs/mmtools/case_studies_TA/WPA_campaign_guide_short_version.

doc  

http://epomm.eu/old_website/docs/mmtools/case_studies_TA/WPA_campaign_guide_short_version.doc
http://epomm.eu/old_website/docs/mmtools/case_studies_TA/WPA_campaign_guide_short_version.doc
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1. Stage 1: Planning  

Step 1: Setting objectives and identifying target group(s) 

The main task in Step 1 is to determine the objectives of the campaign. This includes 

determining the final aim of the campaign (e.g., 5% modal shift towards cycling and walking) 

and intermediary or process objectives (e.g., number of people that should use the tracking 

tool accompanying the campaign). Objectives may differ for the different target groups 

envisioned within the broader campaign. Hence the step of identifying target groups cannot 

be separated from the step of setting objectives. The main questions at this point are: 

 What is (/are) my target group(s)? (e.g., employers, schools) 

 What kind of change in travel behaviour is desired? 

 Do we have specific objectives for each target group? 

 How many people do we want to reach? 

 What is the role of tracking in the campaign? 

 Will our campaign stand alone or be embedded in a larger project? 

For example, if the campaign is part of a wider cycling policy, then the objectives need to 

be related to the core objectives of the national or regional cycling policy. 

All objectives should be defined in quantifiable terms and should share the key 

characteristics of the acronym ‘SMART’ (see Box 1)5. The SUMO framework can be used to 

identify SMART (sub)targets and suitable indicators to monitor and evaluate each aspect of 

the campaign. The SUMO framework was initially developed in Sweden (System för 

Utvärdering av MObilitetsproject) and developed further in the European Max project. The 

framework can be used from the first stage of a campaign (the planning stage) to the final 

stage (the evaluation stage). The framework is presented in Figure 2. 

There are various ways to determine the target group(s) of a campaign. First, when one or 

more stakeholders are faced with a specific problem, typically at a specific location, the 

target group(s) is / are determined in a bottom-up manner: The individuals involved in the 

problem situation are the target group. Examples of such situations are a city that would like 

to do something about a traffic jam on a specific bridge every morning, a company that is 

short on parking spaces, a group of local businesses that is facing loss of customers due to 

accessibility issues, or a school that would like to increase traffic safety for its students. The 

target group can be easily delineated: It consists of people passing by at a certain location, 

working in a specific company, shopping at specific shops, or enrolled at a specific school. 

Second, there is the top-down approach, in which a campaign is typically initiated by a 

government or non-profit organisation, for example to reduce traffic congestion and/or 

increase sustainable travels. In this case, the campaign is developed with a general aim, 

such as reducing the number of cars (e.g., Car Free Day, Days Without Cars), increasing 

sustainable home-school transport (e.g. Traffic Snake Game), or reducing the amount of car 

trips for home-work transport during rush hours by 20% (e.g., F5T4). These campaigns are 

not directly linked to a problem site or location. They are sometimes linked to a specific target 

                                                
5
 Sometimes, the term ‘Ambitious’ is used instead of ‘Acceptable’, indicating that campaigns should 

perhaps be more innovative or future-oriented. 
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group (e.g., employers, schools, car drivers), but the specific individuals that will be targeted 

in the campaign will depend on which stakeholders see the value in participating in the 

campaign (see Step 2). 

Box 1: The SMART Acronym 

Specific. Campaign objectives should be expressed in clear and specific terms to ensure all involved 

parties understand exactly what they are trying to achieve. 

Measurable. Campaign objectives should be put in measurable terms, and precise and accurate 

measurement should be possible to determine if / when the objectives have been achieved. 

Acceptable. Campaign objectives should be shared and accepted by all involved parties. 

Realistic. Campaign objectives should be attainable. Setting unrealistically high or low goals might 

cause various problems including demoralised staff and wasted resources. 

Time related. Campaign objectives should specify a time frame for their accomplishment. 

 

 

Figure 2: Example of SMART goal settling using the SUMO framework 

To determine the desired behaviour change, there are several useful methods, ranging from 

rough estimations of the size of a problem from initial observations and complaints (e.g., 

observing a traffic jam, complaints about the lack of parking space, etc.), to an advanced 

assessment with exact numbers of the size of the problem. Typically, campaigners initially 
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rely on rough numbers, and specific information about the exact size of the problem is 

acquired later in time when the campaign has obtained funding. 

At this point it is important to decide on the role of tracking within the campaign. On the one 

hand, tracking may serve the campaign goals directly, for instance, when tracking data are 

fed back to a user to influence the behaviour of the user. On the other hand, tracking may 

serve several indirect roles: 

 Tracking for evaluation of the behaviour change initiative (see Section 5.3 of D2.1), 

typically replacing manual counts or (online/paper-based) entries by users. 

 Tracking for providing mobility data to policy makers. 

 Tracking for providing mobility data to other stakeholders (schools, employers,…).  

Finally, behaviour change campaigns are usually developed in collaboration with one or 

more stakeholder groups. Involving stakeholders in setting campaign objectives is important 

for ensuring their acceptance and engagement. In addition, stakeholders may have their own 

goals and may therefore add specific targets to the campaign. Therefore, Step 1 ideally 

occurs simultaneously with Step 2, which covers gathering (political) support for the 

campaign and developing strong links with stakeholders and communities that will be 

involved in the campaign. 

Step 2: Campaigning the campaign: stakeholder support 

Step 2 highlights the need to generate (political) support for a campaign and, in parallel, to 

develop strong links with the stakeholders and communities one wishes to collaborate with 

during the campaign. It is important to determine who benefits from the campaign (and also 

who might not benefit) and why. Table 1 provides an overview of possible stakeholder 

groups and their respective targets. Note that although the benefits for stakeholders may be 

crystal clear in the eyes of the campaigner, the stakeholder might be reluctant to cooperate 

with the campaign if they do not see the benefits themselves. The objectives of the campaign 

are therefore preferably determined in close collaboration with specific stakeholders. 

Questions at this point are: 

 Who are the stakeholders of this campaign? 

 What are the objectives of our stakeholder groups? 

 What are stakeholders willing to contribute to the campaign? 

 What are the expectations of stakeholders towards a tracking tool? (see Chapter 6 

D2.1) 

 When would we like to involve the stakeholders? 

For example, within a tracking-based behaviour change campaign, local authorities are likely 

to be important stakeholders, both in terms of active campaigning and in benefiting from the 

tracking data. 

To convince stakeholders, it will be necessary to develop good case material to explain why 

the campaign is worthwhile. Best practices make the benefits for the population and the 

stakeholders more tangible. This is referred to as ‘upstream’ marketing and is an increasingly 

vital part of the mobility management process. Above all, it is important to carefully listen to 

the needs of stakeholders and to see that these needs differ for each stakeholder group: 

School boards might be interested to use tracking data to influence the local mobility policy, 
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local businesses to communicate the best or quickest routes to their business, local 

authorities to fuel mobility policies. By showing stakeholders specific outputs of previous 

tracking-based campaigns, such as customized visualisations (see Box 3), the benefits of the 

campaign can become more tangible. 

Table 1: Overview of stakeholders and their respective targets. 

Stakeholder group Intermediary targets Global Targets 

Local authorities - Increase modal share of cycling and 
walking 

- Increase liveability in 
municipality 

Local businesses 

- Increase customer satisfaction 
- Increase number of customers 
- Increase brand awareness 
- Social Responsibility Image 
- Increase accessibility of the 

business 

- Increase profit 
- Create value 

 

Schools 

- Decrease car traffic around the 
school 

- Increase adherence to traffic rules 
around the school 

- Increase traffic safety 
around the school 

Marketing professionals - Increase brand awareness 
- Social Responsibility Image 

- Increase profit for client 

Insurance companies 
- Healthy customers 
- Social Responsibility Image 
- Increase brand awareness 

- Increase profit 

Companies/Employers - Increase employee satisfaction 
- Reduce time loss in traffic 

- Increase profit 
- Create value 

At this stage, it is a good idea to set up a (technical) steering group that provides support in 

the development and implementation of the campaign and the tracking tool. The steering 

group should consist of relevant stakeholders. For instance, in case of Traffic Snake Game 

these could be local authorities, parent groups, and schools. In addition, it should be 

considered to involve the developer of the tool and external experts (e.g., universities) in 

order to make recommendations in every step of the way (e.g., setting targets, developing 

the tracking tool, analysing data). 

Step 3: Determine a strategy to change travel behaviour 

After determining the objectives of the campaign (Step 1) together with the relevant 

stakeholders (Step 2) the next step is to determine the strategy to change travel behaviour. 

In D2.1 we describe a number of scientifically validated principles that can be used to change 

travel behaviour. A short list of these principles is presented below. For detailed information 

on how to implement these principles and examples of existing behaviour change campaigns 

that have implemented them, we refer to D2.1. As argued in D2.1, the best shot at changing 

travel behaviour is combining these principles. 

1. Exposure to bikes and/or people that cycle/walk (mere exposure / observational learning) 

2. Administer rewards and/or punishments (operant conditioning) 

3. Associate cycling and walking with positive words and pictures (classical conditioning) 
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4. Use persuasive messages brought by persuasive people (i.e., attractive people, liked 

people, experts, authorities) 

5. Measure who is ready for change (stages of change models) 

6. Increase the intrinsic motivation to cycle/walk (self-determination theory) 

7. Change social norms (Theory of Planned Behaviour) 

8. Eliminate uncertainty: Formulate a clear call-to-action (SWITCH) 

9. Experiment with the infrastructure or environment (see Box 2) 

For tracking-based campaigns, one needs to additionally determine whether the tracking tool 

can support the behaviour change strategy. Chapter 5 of D2.1 details on how this can be 

done in a variety of ways. 

Box 2: Behaviour change by experimenting with the infrastructure and/or environment 

[BEHAVIOUR CHANGE BY EXPERIMENTING WITH PUBLIC SPACE]

One of the most fruitful ways to change behaviour is by changing the environment. Where most environments 

are currently completely designed for car use, this could be changed by introducing car free streets or one-way 

streets for cars. However, these abrupt changes to the environment are likely to be strongly opposed by frequent 

car users. Hence, those changes to the environment that would benefit bicycle use and walking are hard to 

introduce.  

A behaviour change campaign can be a momentum at which spatial experiments can take place. For instance, 

during the Traffic Snake Game campaign the school and the local authority could decide to include one or 

several moments in which the streets leading to the participating school are made car-free. Other experiments 

can be placing bicycle racks next to the local businesses participating in the Cycle to Shop campaign or placing 

picnic benches on parking spaces in a company introducing Positive Drive. Afterwards, those experiments that 

have proven to be successful can be upscaled in time (e.g., monthly car free day at the school, fixed pic nic 

benches at the company). Tracking data may help to evaluate these spatial initiatives. 

Step 4: Baseline measurement (and segmentation) of the target 
group 

Most campaigns use some form of baseline measurement of travel behaviour. An initial 

assessment of the current travel behaviour of the target group is typically based on one of 

the following information sources: 

 Existing data (e.g., an employer has data on the home-work travels of employees, a 

city has data on modal split or event tracking data) 

 Stakeholder consultation (e.g., a school estimates that 90% of the children come to 

school by car and reports on traffic safety issues)  

 Observations (e.g., a city’s mobility officer observes a traffic jam every Saturday to a 

shopping mall just outside the city) 

The travel behaviour of the target group can be measured more in detail using surveys (face-

to-face, by telephone, or online) or pre-existing tracking data. Clear data on the current travel 

behaviour of the target audience is necessary to evaluate the effectiveness of the campaign. 

Hence, when no existing data on travel behaviour are available, developing a strategy to 

obtain reliable data before the start of the behaviour change campaign is crucial. It may be 

noted that since measuring travel behaviour can be time-consuming, especially when aiming 

for a representative sample of the target population, many campaigners do not invest heavily 
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in measurements at the start of the campaign. For those campaigns it is typically unclear 

whether the travel behaviour has actually changed or not. 

To influence the behaviour of one or several target group(s), one needs to understand their 

travel behaviour, aspirations, values, and constraints. Hence, many campaigns invest in 

some kind of assessment of the characteristics of the target group. This assessment aims to 

answer the following questions: 

 What are the characteristics of the target group (e.g. age, sex, education, vehicle 

ownership, etc.)? 

 Is behaviour change possible for this target group? 

 Is the target group willing to participate in the campaign? 

 Is the target group willing to change? (see D2.1 Section 4.5 ‘Stages of change’) 

 What are the norms and values of the target group? 

 What is the life stage of my target group? Did it recently change? 

 Where can I find the target group? 

 Who are influential persons for the target group (e.g., celebrities, authority figures)? 

 What is the technical background / ownership rate of a smartphone (with data, 

Bluetooth, specific operating system) of your target group?  

An initial assessment of the characteristics of the target group typically makes use of the 

same methods as those for measuring travel behaviour: (a) Existing data (e.g., an employer 

has information on the age and education level of employees), (b) stakeholder consultation 

(e.g., an employer estimates that employees are willing to change their travel behaviour), 

and (c) observations (e.g., the observation that a traffic jam consists mainly of people that 

are alone in their car). In addition to the initial assessment of the target group, campaigners 

can also obtain insight in the characteristics of the target group using (d) customized 

measurements, such as surveys, focus groups, and interviews. In D2.1 (Section 5.1), we 

have listed different variables that can be used to characterize a target group and we 

detailed on how to use (e) tracking data to characterize the target group. 

For tracking-based campaigns, it may also be important to obtain information about the IT-

skills of the target group and the hardware they own and/or are willing to use for tracking 

purposes. For example, for tracking applications on the smartphone, it is important to know 

which percentage of your target group has a smartphone and what platform they use. The 

technical profile of your target audience will determine which communication materials & 

channels and content should be or can be used. It will also determine whether there is a 

need to invest in, for example, an educational session, demo sessions, or film clips about 

how to use the tracking tool. 

Based on the initial measurement of the target group, campaigners may decide to segment 

the target group, especially when the initial assessment shows that the target group is 

heterogeneous with regard to an important characteristic (e.g., travel behaviour, vehicle use, 

area of residence). The segments in the target group are then treated differently in the 

campaign (i.e., receive different messages or rewards). In D2.1 (Section 5.1), we have 

discussed different possibilities to segment a target audience in order to present users with a 

tailor-made campaign. 
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Baseline measurement is an important aspect in monitoring and evaluation (see Step 9). 

Within TRACE this is executed in WP7 – evaluation of pilots and update of knowledge base.  

Step 5: Define message, communication channels, communication 
tools/materials 

Next steps are numbered, but they are not chronological. Communication efforts should take 

into account: 

 The selected objectives 

 The selected target group(s) 

 The selected behaviour change strategy 

 The tracking tool and its technical aspects 

In D2.1, Sections 4 and 6 detail on the type of materials and channels that are most suitable 

to reach the target group. The communication plan should consist of a clear script, including 

separate scripts for the different target groups when applicable. In the following sections, we 

detail on four aspects the communication plan should contain. 

1. Message to the target group 

The message that is used to convince potential users (i.e., the target group) to use the tool 

and change their behaviour will differ from the messages that are sent to stakeholders. The 

different messages that are sent to users are: 

1. The big narrative or the main campaign message (i.e., innovative and/or societal idea). 

Examples are combatting climate change, less pollution in the city, a revival of the city 

(stimulating the local economy), or a safer school environment. This kind of message 

explains why people should participate in the campaign and use the tracking tool. 

2. Pure promotional messages to promote of the use of the tracking tool. These messages 

complement the big narrative and provide additional elements that can convince users to 

use the tracking tool. Examples are messages about a rewarding system for users that 

subscribe, download the app, or engage in tracking their trips and group competitions. 

3. Messages regarding the different features in the tool: What are the possibilities, what will 

be tracked, how will I be tracked, what kind of feedback will be given, what kind of 

statistics, etc. We refer to D2.1 and Step 6 of this framework (design of the tool). In 

addition, it is important to address the privacy of the collected data: For what purpose 

data is collected, what is done with the tracked data, how and where is it stored? These 

aspects have to be clear before recruiting users and should be addressed during and 

after the campaign as well. Communication about features and privacy can occur via 

different channels: Play Store/iTunes, website of the tool, flyers, FAQ page/helpdesk, and 

in-app messages. 

4. The technical user story shows users how to use the tracking tool. Ideally, the tool is self-

explanatory, but a help or FAQ page may help people find their way in the different 

functions of the tool 

5. After the campaign, the results of the campaign and the tracking tool (e.g., number of 

participants, visualisation of the data) are communicated to the community that 

participated in the campaign. 

These messages should be communicated in a three stage process: 
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1. Promoting the use of the tracking tool and emphasising the social idea (before installing 

the tool). Visualisations of tracked data of previous campaigns can help to convince 

people to use the tool (target groups) and to help promote the tool (stakeholders). An 

example of customized visualization can be found in Box 3. 

2. Guidance in the usage of the tool (technical aspect and explaining features) to users. 

Because of the technical aspect of this type of campaign, it is important to think about the 

technical support to users and to develop a helpdesk (which needs to be active in the 

period that the tool is used) and FAQ. 

3. Presenting the results of the tool and the campaign (after using the tool).  

Box 3: Visualisation of data 

[VISUALISING DATA] 

The next figures give an idea of what can be visualised with tracking data, and how this can be used in the 

communication about a tool. The first map shows bike isochrones from the train station in Leuven, Belgium. This 

information can be shown on a map for any location. Schools were, among others, convinced to use 

RouteCoach because of this information, as it shows parents how easy/fast the school can be reached by bike.  

The second figure shows travel time towards the train station in Leuven at peak hour for bikes and cars. In the 

blue area (around 3 km’s around the station), the bike is faster than the car. This map is based on the GPS-data 

gathered with the RouteCoach application, which tracked multimodal data in the region of Leuven. This 

information is mostly interesting for participating municipalities. It can also be used to show the inhabitants that 

travelling by bicycle is often the best option. What is also seen on the map is the positive impact of a ‘cycle 

highway’ on the travel time (left side of the map).  

 

2. Developing campaign image, logo, look and feel: branding 

The branding of the campaign and tracking tool is very important. Branding includes the 

name, slogan, logo, and campaign image(s). When developing the branding, it is crucial to 

take into account the target group and the objectives of the campaign. To align the branding 

of the campaign with the behaviour change objectives, we strongly recommend consulting 

D2.1 Chapter 4 (Behaviour Change: Theory and Application).  

Stakeholder support with regard to the branding of the campaign is crucial. Involving 

stakeholders in a brainstorm session about the look and feel of the campaign can help to 
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achieve the required stakeholder support. At this stage, it is important to take into account all 

future plans for the tracking tool and campaign: If the campaign will be deployed at different 

locations or with different target groups, the campaign needs to be adaptable to the different 

contexts. After the brainstorm session has delivered a number of branding scenario’s, it is 

highly recommended to test the branding of the campaign with (part of) the target group, for 

instance, with a focus group. By presenting the focus group with different scenario’s, the 

campaigner can learn about the preferences of the target group.  

In the following sections, we describe a number of recommendations related to campaign 

branding for different target groups. The recommendations are based on three surveys of 

users of existing tracking applications: RouteCoach, Cycling 365, and Bicycle Counting app 

(the Belgian version). We asked the users what they thought of various aspects of the 

campaign, such as brand name and images, and we collected a number of demographic and 

mobility variables (age, gender, and modal choice) that were related to the appreciation of 

the branding. 

 Name of the application A.

The name of the application is an important aspect of the branding. Our surveys showed that 

men are generally more critical with regard to the names of tracking applications: All three 

application names were rated less positively by male users than by female users6. In general, 

user appreciation was the highest for the name ‘RouteCoach’ and age did not affect the 

appreciation of the names. One reason may be that RouteCoach is neutral with regard to 

modal choice. Our surveys showed that Cycling 365 was rated more positively by the 131 

users that regularly cycled for shopping purposes than by the 127 users who did not7. This 

suggests that apps that have a name related to a specific travel mode may especially 

address people that already regularly use this travel mode, which in turn limits their potential 

to change travel behaviour.  

 Campaign and app images B.

For campaign images, it is important to take into account the age and modal choice of 

potential users. First, with regard to modal choice, we found that the images of the 

RouteCoach campaign scored better with users that regularly walk for shopping purposes 

than with people that do not8. This could be explained by the fact that the RouteCoach app 

and campaign materials present some kind of ‘shared space’ with lots of people on foot (see 

Figure 3). The appreciation of Cycling 365 and Bicycle Counting app were not related to 

modal choice. The images of RouteCoach were in general evaluated more positively than the 

images of the other apps. 

Second, our analyses revealed that RouteCoach and Cycling 365 received similar 

appreciations of images and app lay-out across different age groups. However, the Bicycle 

Counting App appeared to be less ‘ageproof’, scoring particularly bad in the groups of users 

born in the fifties and sixties. One reason may be the small font that was used throughout the 

application (see Figure 4) 

                                                
6
 F(1,759) = 6.51, p = .011 

7
 t(267) = 2.74, p = .007 

8
 t(89) = 2.11, p = .038 
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Figure 3: RouteCoach campaign image 

 

Figure 4: Screenshot of Belgian Bicycle Counting 
app which was rated less positively by older users. 

Finally, although gender did not play a role in the evaluation of the campaign images, similar 

to the reactions to the name of the campaign, we found that men were more critical with 

regard to the lay-out of the applications: In general they evaluated the lay-out of all three 

apps more negatively than women. 

In sum, previous cases have shown it is possible to build campaign and app images that are 

relatively neutral with regard to gender, age, and mobility lifestyle. However, the ‘neutral’ 

apps may not be the most successful ones: Although RouteCoach images especially 

addressed walkers, the images were generally judged as more positive than for the other 

applications. Thus, in some cases it may be better to choose a specific target group than to 

make a generic application that does not really appeal to anyone. 

3. Message sender 

Choosing the sender of the campaign message is a crucial step in the communication plan. 

The sender can be the TRACE team member responsible for the pilot, a local authority, 

another stakeholder (shop owner, teacher) or stakeholder group, or someone external, such 

as a famous person. Take into account the number of messages you have and what kind of 

sender is needed for each of these messages. More information on choosing the message 

sender can be obtained in the D2.1 (Chapter 4, Section 4.1.4 on observational learning and 

Section 4.3 on persuasion). 

4. Communication materials and channels  

Below, we offer an overview of possible materials and channels. The materials are the 

carriers of the campaign message. The channels allow you to distribute your campaign 

materials. Some channels are more suitable for materials than others. All materials and 

channels should be listed within the campaign script for (a) each target group, (b) each 

objective, and (c) each message.  
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Possible channels to use in the campaign:  

 Website  

 Helpdesk / FAQ 

 Facebook page / add 

 Twitter Account 

 YouTube channel  

 LinkedIn page 

 App (e.g., user interface) 

 Press conference (launch, final,…) 

 Public spaces, shops, restaurants for flyers, posters… 

 Digital information screens 

 Mailing list of users 

The materials that can be used, and the possible channels to distribute the materials, are: 

 Promotional film 

Website, Facebook page, Twitter, YouTube channel, LinkedIn page, Press 

conference 

 (Digital) flyers 

Website, Facebook page, Twitter, Press Conference, User interface, public spaces, 

Digital information screen 

 (Digital) newsletters 

Website, Facebook page, Twitter, User interface,  

 Posters 

Website, Facebook page, Digital information screen, public spaces 

 Postcards 

Public spaces 

 Gadgets: pens, stickers, saddle covers…with name, logo, image and referring to a 

website 

Press conference, Public space 

 Press articles 

Press conference, Facebook page, Twitter 

 Banners 

Public spaces 

 Panels 

Public spaces 

 Twitter messages (+ #) 

Twitter 

 … 

Communication materials and channels can be used in the three-stage communication 

process (see Step 5.1) as follows: 

1. Promoting the use of the tool + emphasising the social idea (before installing the tool): 

(a) Press conference: A press conference at the start of the campaign is a good way to 

launch your campaign. This launch event is the first step in recruiting users. 

(b) Press articles: Communication before or after the launch event is crucial. 
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(c) Materials: All material such as promotion films, flyers, postcards, posters, and 

banners should be ready to distribute through a website, Facebook, twitter, press 

conference, public spaces, etc. 

(d) Gadgets: Gadgets should be distributed in public spaces during the campaign as a 

promotional tool. 

(e) All media can be supported by clear and attractive visualizations. 

(f) Visualisations can be communicated on their own, with proper references (e.g. 

Facebook). 

2. Guiding in the usage of the tool (technical aspect) for users: 

(a) Newsletter through mailing list, Facebook page, Twitter, website, etc. 

(b) Helpdesk and FAQ on the website.  

3. Presenting the results of the tool and the campaign: 

(a) Newsletters can be issued through a mailing list, Facebook, Twitter, website, etc.  

(b) A final press conference can be organised to present the results of the campaign. 

(c) Press articles can be released right before and after the final press conference. 

Step 6: Design the tracking tool 

The tracking ‘tool’ includes all hardware and software for (a) tracking users and (b) providing 

stakeholders with insightful mobility data. It includes the calculations required to turn the 

tracked data into interpretable numbers or visualizations. The design of the tracking tool will 

strongly depend on (a) the role of tracking within the campaign and (b) the stakeholders that 

will be involved in the campaign and their expectations about the tracking tool. Important 

decisions at this point are: 

 Multi- vs. unimodal tracking 

Unimodal tracking involves tracking one mode of transportation only. This is typically the 

case when the tracking device is attached to a vehicle (e.g., a GPS in a car or bike), but 

several mobile phone applications are also tailored to track one travel mode (e.g., Love to 

Ride, Bicycle Counting app). Multimodal tracking involves tracking various modes of 

transportation. In Table 2, we detail on the pros and cons of each choice.  

Table 2: Advantage and disadvantage of unimodal vs. multimodal tracking 

Unimodal tracking 
e.g., step counter, cycling application, 

car GPS 

(Full) multimodal tracking 
e.g., multimodal smartphone tracking 

application 

- 

 Only some individuals can use it 

 Partial information on travel movements 
of a user / area 

 Low potential to change modal choice 

+ 

 All/most individuals can use it 

 Complete information on travel 
movements of a user 

 High potential to change modal choice 

+ 

 Simple architecture 

 Lower cost 

- 

 Potentially technical issues with 
determining modal choice 

 Higher cost 

 Tool focused on mobility behaviour or keep track of green/health behaviour in general 
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Mobility tracking can be part of a larger narrative of stimulating healthy or green behaviour or 

it can stand alone. When other behaviour is involved, the application will typically require 

other functionality than merely mobility tracking (e.g., a barcode scanner to determine how 

“green” the products that you buy are). 

 Other functionality to be included in the tool 

All required functionality needs to be defined at this point. Examples are user input that 

needs to be collected using a questionnaire or map, feedback screens that are essential for 

the campaign, etc.  

In the following sections, we describe the building blocks of a tracking tool that can be used 

in a behaviour change campaign. The design of a specific tool will always entail selecting 

and combining these building blocks. For instance, a tracking tool for children playing Traffic 

Snake Game will include different building blocks than a tracking tool for adults in the 

Positive Drive campaign. 

1. Hardware 

In Section 3.2 of D2.1, we listed a number of hardware options for tracking travel behaviour 

and which data each type of hardware can collect. When choosing between different types of 

hardware, one needs to take into account a number of factors: 

 Target group: Technical profile (e.g., smartphone ownership), expectations, and 

willingness to perform certain actions (e.g., recharge battery, press a button to start 

tracking) 

 Type of data needed (e.g., route, modal choice, etc., see D2.1, Chapter 3) 

 Location data: accuracy requirements, spatial frequency 

 Modal choice data: accuracy of detection of each travel mode, possibility to assess 

multimodal trips 

 Robustness to fraud 

 The need for a user interface (e.g., a device to communicate with the user about the 

tracked data, for instance to display burned kcal or saved CO2 emissions) 

These factors can be used to make a cost-benefit analysis of the hardware options. Table 3 

presents such a cost-benefit analysis for a cycle to shop tool. This analysis shows, for 

instance, that not all smartphones have low-energy Bluetooth (LEBT). To make a final 

decision with regard to hardware, one can assign weights to the criteria or even determine a 

number of criteria that are breaking points. For instance, Option 2 in Table 3 may not be a 

viable option because one cannot detect whether a user cycled to the shop or not. 

2. Software 

There are a number of things that the tracking software should do. First, it should be able to 

collect tracked travel data and store it or send it to a local server (e.g., via Bluetooth) or a 

general server (e.g., via GPRS). Second, in some cases it should be able to do calculations 

on the collected data. Third, there should be (a) an interface to communicate with the tracked 

individuals and the stakeholders and (b) a back-end for the campaigners. We will focus on 

the first aspect, given that this has the most impact on the campaign design.  
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Table 3: Examples of hardware choices for a Cycle-to-shop tracking tool. 

 Option 1 Option 2 Option 3 Option 4 

Users Smartphone 
(GPS) 
 

Smartphone 
(LEBT) 
 

Bicycle with 
small sticker 
beacon 
(similar to a 
post-it) 

Smartphone (GPS 
+ LEBT) 
Bicycle with small 
sticker beacon 
(similar to a post-
it) 

Shop owners / LEBT Beacon LEBT 
detector/reade
r with internet 
connection 

LEBT Beacon 

Tracking Smartphone 
with Trace App 
tracks user 
movements. 

Smartphone with 
Trace App 
identifies the 
presence of the 
beacon in the 
shop. 

Moving beacon 
detected by the 
shop when in 
close proximity. 

Smartphone with 
Trace App tracks 
user movements. 
The user’s beacon 
shows that the 
user’s bicycle is 
near or inside the 
shop. 

Track user’s cycling 
trajectory out of shop 

✓ n/a n/a ✓ 

Location error +/- 8m n/a n/a n/a 

Detect user inside the shop n/a ✓ n/a ✓ 

Detect when user is cycling 
Medium 
accuracy 

n/a Medium/Low 
accuracy 

High accuracy 

Battery consumption (user) 
High Low None High 

Maintenance (shop owner) None Low High Medium 

Eligible user population  +/- 90% 60-70% 100% 60-70% 

Route information 

High level of 
detail 

Level of detail 
dependent on 
number of 
beacons 

Level of detail 
dependent on 
number of 
beacon 
detectors 

High level of detail 

 User interface A.

The user interface is the channel through which the campaigner communicates with the 

users of the tracking tool and the stakeholders that are involved in the campaign. We discuss 

the features of the user interface for tracked individuals and for stakeholders separately. 

a. Tracked individuals 

The user interface for tracked individuals can take the form of a tracking app, website, or 

custom-made digital platform. In D2.1 (Chapter 5), we have described how tracking can be 

used to support behaviour change campaigns. In the following sections we describe the 

different features that users will encounter in a tracking tool.  

 First use 

Depending on the tracking hardware, users will possibly need to perform a specific action to 

start using the tracking device. For smartphones, a first obvious step is installing a tracking 
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application. In some applications, users also need to register before the application can be 

used. We have investigated for 463 users of the Belgian Bicycle Counting app how they 

registered in the application: using their Facebook profile or their email address. From the 

387 users that recalled how they registered, 91% used their email address and only 9% used 

their Facebook account. One of the focus groups for Positive Drive confirmed that people 

preferred not to log in via Facebook when starting to use an application. 

Next, in some tracking applications users are asked how they want to be tracked. For 

instance, in RouteCoach users received three options: (a) no automatic tracking (participants 

could press start/stop for tracking), automatic tracking but limiting the battery use to the 

absolute minimum (low accuracy of tracking), and (c) automated tracking with an optimal 

balance between battery life and accuracy of tracking. In our RouteCoach-survey, 55 users 

remembered which option they had indicated, of which 15% did not allow automated 

tracking, 18% indicated wanting to limit the battery use to the minimum, and 67% indicated 

wanting an optimal balance between battery life and accuracy. 

For tracking without a smartphone, but with a GPS device or moving beacon, the user 

interface can be a website at which users register their tracking device. For example, for 

tracking home-school travels, the tracking devices of children may need to be registered 

before the first use to allow for feedback on individual or class level.  

The first use may also be the time to collect additional information on the users using a short 

questionnaire. This questionnaire can consist of a baseline measurement regarding travel 

behaviour or other baseline information (content of this short questionnaire will be 

determined by WP7 and more specific D7.1 – Evaluation plan). As discussed in the previous 

step and in D2.1 (Section 5.1), this information allows to provide relevant and targeted 

(segmented) information to the user of the tracking application or allows to evaluate whether 

the campaign has caused a shift in attitudes. 

Note that a lengthy or complicated registration procedure and/or first use questionnaire 

should be avoided in order not to lose the interest of the user. It might be challenging to 

obtain a qualitative and valid assessment of the user that is also quick and easy to fill in. We 

suggest to keep the initial data collection short but to collect additional data on the user by 

analysing the tracking data. In D2.1 Section 5.1.2, we have described how tracking data can 

be used to measure and segment a target group. 

 Before a trip 

In many tracking applications for smartphones, users must actively record their trips by 

pressing a start button. For other devices, it may be sufficient to turn on the device. Note that 

our surveys indicated that users tend to forget to press the start button (see D2.1), hence it is 

likely that non-automated tracking yields fragmented information only. On the other hand, the 

impact of a tracking app on the battery of the smartphone is an important issue to users (see 

D2.1), and automated tracking therefore also has limitations with regard to user acceptance. 

Before the start of the trip, there are different ways in which a smartphone application or 

website can try to influence the travel behaviour of a user. This is typically a two-step 

process in which the application first needs to learn where the user wants to go and then can 
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provide information relevant to the trip that the user wants to undertake. There are different 

methods to learn where the user wants to go: 

(a) Trips are tracked automatically and habitual patterns are detected automatically 

(TimesUpp-app9)  

(b) Trips (all trips or habitual trips) are entered manually by the user (e.g., on a website or in 

an app / RouteCoach) 

(c) Hybrid form of (a) and (b): Trips are tracked automatically but users can enter additional 

information, such as destination names (e.g., RouteCoach) 

Next, travel behaviour can be influenced by offering users 

relevant information about the trips they wish to 

undertake. For instance, in RouteCoach, users can learn 

which travel mode was the least expensive and the most 

time efficient, sustainable, or healthy (see Figure 5). This 

information offered to users can depend on their current 

location as well as on the time of the day (i.e., at a certain 

time of the day, a notification is given regarding the daily 

trips that are usually made). The information that is 

provided can take various forms. Examples are: 

(a) Personalized travel planning (see Google maps): 

Informing people on different routes (including 

navigation) and/or travel modes with regard to travel 

time (including traffic jams), time tables of public 

transport, travel safety (e.g., safe bicycle routes), 

scenery (e.g., beautiful bicycle routes), travel cost 

(e.g., money spend on fuel), CO2 emissions, particular 

matter emissions, weather conditions, user ratings, 

and burned calories;  

 

Figure 5: Example of segmented 
information presented before a trip 
in RouteCoach 

(b) Informing people about virtual rewards that can be obtained by cycling or walking; 

(c) Informing people about real-life rewards that can be obtained by cycling or walking 

towards a point of interest (e.g., a local bakery); 

(d) Challenges: Individuals receive notifications with challenges (e.g. ‘try something new, try 

to burn a 1000 calories this month by walking, try to cycle-to-work’). This type of 

gamification is part of many behaviour change campaigns.  

One the one hand, the information can take a generic form. In this case, all individuals 

receive the same information on all alternative travel options. On the other hand, information 

can be tailored to the interest of the tracked individuals (i.e., users can be segmented into 

different groups that receive different information). For example, a person that cares about 

sustainability receives information regarding CO2 and a person that cares about health 

receives information on burned calories. Trip information may also convince users to start 

using the tracking application in the first place, especially when they are being confronted 

with life changes (e.g., moving to a new city, losing a company car) or changes in the traffic 

                                                
9
 https://timesupp.com/ 
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situation. In addition, this information may increase actively using the application. Other 

information that can be added to the application to increase user interest could be:  

(a) Layer(s) with service destinations (shops, restaurant, public services, etc.) 

(b) Layer(s) with (different) Points of Interest (added by users, stakeholders, or the 

campaigner) 

(c) Layer(s) with ‘slow roads’ 

(d) Layer(s) with Park & Rides 

(e) Layer(s) with bus stops 

(f) Layer(s) with bicycle racks 

(g) Layer(s) with (car-free of fast) bicycle lanes 

(h) Layer(s) with public toilets 

 

 During a trip 

Several tracking applications provide feedback during a trip with regard to performance 

parameters, such as speed or travelled distance. These performance parameters may be 

especially relevant for people that cycle or walk for health reasons. A number of apps also 

actively rewards users during a trip. For instance, in Positive Drive the user collects (s)miles 

while cycling and walking.  

 After a trip 

After a trip, a tracking tool can offer feedback to the tracked individual. Most tracking 

applications on the smartphone present this kind of after-trip feedback. In D2.1 we have 

discussed user expectations with regard to this feedback (Section 6.4) and how feedback 

can be used to elicit behaviour change (Section 5.4). We strongly recommend to consult 

D2.1 and D2.3 to learn about user requirements. Typical feedback in tracking applications for 

smartphones is:  

(a) Travel time 

(b) Travel speed 

(c) Travel distance 

(d) Travel route 

(e) Number of burned calories  

(f) Amount of CO2 (saved) 

(g) Amount of particulate matter (saved) 

(h) Amount of money (won, lost, or saved) 

(i) Positive tokens (e.g., points, smiles) that can be exchanged for real-life goods or 

discounts 

Similar to the information provided before the trip, one may show the same feedback to 

everyone, or segment the audience and send specific feedback to specific users. For 

instance, according to our survey research (see D2.1), men and women are interested in 

different feedback: Women prefer information on burned calories, whereas men prefer 

information on travel time and distance. Feedback may not only motivate tracked individuals 

to change their behaviour, but may also remind them why it is important to maintain that 

behaviour. Health-related applications are already using such feedback to stimulate health-

related behaviour. For instance, the Smoke Free app uses online feedback on how much 

health and money is gained by not smoking to motivate people to keep away from cigarettes. 
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Learning from our user surveys, a limitation to user feedback appeared to be that immediate 

trip feedback loses its attractiveness quickly when users track the same route every day. 

Obviously, the presented feedback statistics for daily trips will be roughly the same each day. 

After a while, an individual learns that his or her daily trip to work will save x grams of CO2 

and represents y burned calories. To keep users interested, a tracking application may, next 

to trip-based statistics, provide aggregated information for a day, week, month, or year. This 

may give users insight in which activities cause peaks in CO2 emissions and in which weeks 

the most calories were burned. 

Finally, after a trip has been tracked, one could collect additional information about the trip. 

Several applications ask users to indicate their trip purpose. In addition, tracked individuals 

could be asked to provide information on the state of the road, feelings of unsafety, lack of 

parking facilities for their vehicle, or the presence of services (e.g. P+R). The OsmAnd 

tracking app is an inspirational example of how user feedback can enrich tracking data and 

inform other users (see Box 4). 

Box 4: OsmAnd tracking App 

[USER INPUT] 

The OsmAnd tracking app shows how tracking can be complemented with input from users. In the application, 

users indicate ‘slow roads’ that are not yet on the map. In this way, the ‘slow roads’ network in Belgium is slowly 

but surely mapped. The map is in turn used by others as a navigational device that displays satellite view or 

different overlays like touring/navigation GPX tracks and additional maps with customizable transparency. In 

addition, users can register Points of Interest and share them with individual users or the entire (cycling) 

community.  

 

Finally, gamification can be used to make tracking applications more attractive for users (see 

Box 5). Extensive usability testing should be conducted at this stage to examine whether the 

application is sufficiently user-friendly to enter the implementation phase. Our user surveys 

showed that men were generally more satisfied with the usability of the apps than women 

across three tracking apps10. Thus, it might be easier to build apps for men than for women. 

In general, usability scores were quite low for the three apps we investigated (RouteCoach, 

Bicycle Counting app, and Cycling 365). Cycling 365 scored significantly better than the 

other two investigated applications. 

b. Stakeholders 

The user interface for stakeholders will look completely different than the user interface for 

tracked individuals. Offering stakeholders an interface that allows them to monitor the 

amount of participants in the campaign or the amount of tracked trips may increase their 

involvement in the campaign. Finally, one could try to present stakeholders with some more 

detailed information on the tracked trips. However, for most stakeholders tracking data will 

need to be aggregated and transformed to simple numbers and graphics.  

                                                
10

 F(1,734) = 5.24, p = .022 
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Box 5: Tracking and Gamification 

[GAMIFICATION] 

Gamification can add gaming elements to a tracking tool. The idea is to (a) motivate people to use the tool and 

(b) motivate people to change their travel behaviour. Even though ‘gamification’ as an academic and operational 

concept only recently made its entrance, the implementation of gaming elements to make products or services 

more attractive has been used since decades.  

We introduce the acronym ‘CARS’ to describe different methods to gamify a tool for tracking mobility behaviour: 

Challenges, Achievements, Rewards and Scoreboards. Gamification typically makes use of certain virtual tokens 

(e.g., points) that can be obtained by actively using an application. 

 Challenges: individual vs. collective 

Challenges can encourage an individual to try out new behaviour that the individual would not have tried out 

spontaneously. Users are typically ‘challenged’ to complete tasks to earn points or other virtual tokens. This 

set of challenges could be individual, on a group level (e.g., company challenges), or both. These 

challenges could be based on tracked behaviour. For instance, if an individual drives the same route of 5 

kms every day with a car, the app could challenge the individual to use the bicycle or to take a bus that 

would bring the individual from point A to point B. Alternatively, the individual can determine his/her own 

challenges, which would underline the autonomy of the individual (see Self-Determination Theory, D2.1). 

 Achievements when users accomplish something 

Achievement badges can indicate that a user has achieved a ‘particular level of success’, either by 

achieving particular goals and challenges or by accumulating sufficient points to obtain a first, second, or 

third place in the scoreboard.  

 Rewards: Virtual or real-life 

When an individual reaches a particular level of engagement (e.g., number of tracked trips), sustainable 

transport (e.g., biked X kilometres), or successfully completes a challenge, gamified rewards can be issued 

to the user. The rewards can be virtual, such as an achievement badge, but may also be real-life rewards, 

such as earning money (see B-riders).  

Real-life rewards can be monetary or demonetarized, as with the Belgian E-Portemonnee design. The E-

portemonnee (e-wallet) currency system was developed in Belgium (Limburg). The system is based on a 

digital e-wallet that rewards people with credits for environmentally friendly behaviour (e.g. switching to a 

green energy provider, delivering goods to a local second-hand shop, recycling, etc.). In total, 2500 active 

users from 10 municipalities took part in the scheme. The credits are a complementary currency (to the 

Euro) that can be spent on various sustainable products and services (e.g. public transport tickets, access to 

the local swimming pool, chickens for the garden, etc.). Evaluation suggests that 20 million points were 

earned and 6 million e-points were converted into goods or services (NEF, 2015). 

 Score- and leader boards 

Scoreboards (e.g., most kilometres cycled/walked, calories burned, or CO2 saved) can enhance the 

engagement in the tracking tool. Leader boards typically post the names of players and their position within 

a game. Users could also be presented with the possibility of ‘levelling-up’ after reaching a certain number of 

points or achievements. 

 Back end for campaigner B.

The back end is an interface for the campaigner. The back end should provide a campaigner 

with an overview of a number of performance indicators of the campaign, such as: 

 The total number of users (e.g., number of downloads of the application, number of 

registrations) 
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 The total number of active users (e.g., users that have used the application in the 

preceding week) 

 The total number of tracked trips 

 The area of residence of the users (e.g., number of users for the different 

neighbourhoods in a city) 

 Any user information (e.g., age, gender, occupation, modal split) could provide info 

whether the campaign is on course for reaching its objectives.  

Table 4: Stakeholders: targets and information 

Stakeholder group Targets Information for stakeholder interface 

Local authorities 

- Increase liveability in 
municipality 

- Increase modal share of cycling 
and walking 

- Number of tracked individuals 
- Number of tracked trips 
- % of cycled/walked trips 
- Heath map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 
- Benchmarking with other cities 

Local businesses 

- Increase profit 
- Create value 
- Increase customer satisfaction 
- Increase number of customers 
- Increase brand awareness 
- Social Responsibility Image 
- Increase accessibility of the 

business 

- Number of individuals in a Cycle to 
Shop program within ten km from 
the business 

- Number of individuals 
cycling/walking to the business 

Schools 

- Increase traffic safety around 
the school 

- Decrease car traffic around the 
school 

- Increase adherence to traffic 
rules around the school 

All within the school: 

- Number of tracked pupils/students 
- Number of tracked trips 
- % of cycled/walked trips 
- Heath map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 

Companies – 
Employers 

- Increase profit 
- Create value 
- Increase employee satisfaction 
- Reduce time loss in traffic 

All within the company: 

- Number of tracked individuals  
- Number of tracked trips 
- % of cycled/walked trips 
- Heath map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 
- Benchmarking with other 

Companies 

The back end may also allow the campaigner to interact with the users and with the 

stakeholders. For instance, through the back end of the F5T4-campaign the campaigner 

could determine which advice or challenge was presented in the user interface. Ideally the 

back end allows to experiment with A/B messages and/or rewards to learn which messages 

and/or rewards have the strongest influence on the behaviour of the users. 

Finally, the back end typically contains the contact information of the users (e.g., email 

address). It is important to take into account all privacy regulations with regard to the way all 

information is stored. At the European level Directive 95/46/EC of the European Parliament 

and of the Council of 24 October 1995 on the protection of individuals with regard to the 

processing of personal data and on the free movement of such data is applicable. In each 

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:31995L0046&from=nl
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:31995L0046&from=nl
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:31995L0046&from=nl
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European country, there is additional local legislation that needs to be taken into account. 

Note that a new Data Protection Regulation will modernise the principles of the 1995 Data 

Protection Directive at the EU level. This new regulation is likely to enter into force in Spring 

2016 and will be applicable as of Spring 2018. Within TRACE a separate guidance on 

privacy issues is currently under development.  

2. Stage 2: Implementation stage 

When Steps 1 to 6 have been completed, Stage 2 can start.  

Step 7: Test out tool & campaign and adapt 

A demo-campaign and a demo-version of the tracking tool is tested in this phase. Note that 

the branding of the campaign and the usability of the tool should already have been tested in 

Step 5 and 6. In this step, the campaign design is fine-tuned in all its aspects: How materials 

are used, how the helpdesk works, how the message is perceived, etc. When done properly, 

this test phase will strengthen the actual campaign and the tracking tool. 

The tracking tool should be tested for bugs, problems related to operating systems, and other 

deficiencies. At this point, the TRACE helpdesk can already be opened for any questions, 

suggestions, or remarks, and a FAQ-page can be opened on the website.  

Step 8: Delivering the tool and campaign 

When the demo tools and campaigns have been tested and closely scrutinized, the actual 

campaign can start. At the end of Step 7 or at the beginning of Step 8, stakeholder support 

for the final tool and campaign should definitely be ensured before you start. 

At this point, ensure that the (TRACE) helpdesk, website – with a FAQ page – and back end 

for campaigners are up and running properly, to make sure you can monitor and change both 

the tool and the campaign where needed (see also Step 9).  

As mentioned in Step 5, a press conference for the launch of the campaign can be 

organized. This launch event can be the first step in recruiting users. If there are already 

active users of the tool (more than just a test group), one should think whether a launch 

event is still appropriate. This should be specified in the communication plan in Step 5. 

Step 9 and 10: Monitor, evaluate, adapt and document the campaign 

During the three stages of the campaign, the overall work should be thoroughly documented 

and archived. This could be in the form of quantitative ‘hard data’ (e.g., user ratings), or in 

the form of qualitative data such as helpdesk questions or written feedback on the Play 

Store, Apple Store, or Windows store. Internal and external communication can also be 

documented (e.g., meeting journals, mailings, deliverables).  

Within WP7 an Evaluation plan will be developed, describing the evaluation framework and 

the data collection requirements. For every pilot, an evaluation report will be produced, 

based on the evaluation framework and the data collection plan.  

http://www.consilium.europa.eu/en/policies/data-protection-reform/data-protection-regulation/
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3. Stage 3: Post-campaign stage 

Step 11: Post-campaign activities 

After the campaign, the information collected in Step 9 should be evaluated, based on the 

WP 7 evaluation plan. For every pilot, an evaluation report will be produced. This step is key 

to understanding why and how the campaign has been successful or has failed. The 

evaluation should involve both the impact on travel behaviour as well as the process or 

intermediate goals that have been defined (e.g., see engagement targets of TRACE in Table 

5). These post-campaign evaluation activities may concern the surveys, the tracking data 

and other data collection strategies. The following aspects will be evaluated: 

 Level of satisfaction of stakeholders with the campaigns 

 Level of satisfaction of the final users with the campaigns 

 Effectiveness of the campaigns  

 Increase in cycling and walking among users 

Step 12: The campaign and tool legacy - Extension or new 
campaign 

After all the hard work in Steps 1 to 11, it is recommended to think about a follow-up on the 

campaign. Step 12 is therefore developing a strategy for creating a legacy beyond the 

project, securing the chances of having the TRACE tools taken up by important target groups 

and having a long-lasting impact. Within TRACE, for instance, the TSG campaign can 

become part of several small and local campaigns in which tracking is used for home-to-

school traffic plans. The evaluation activities of Step 9 to 11 will provide ample inspiration for 

rethinking and renewing the campaign for future use. 

A second way in which the campaign or tool can leave a legacy is by instigating novel 

collaborations and partnerships. For example, imagine that several local businesses have 

come into contact with local authorities during the Cycle to Shop focus groups or campaign. 

New ideas and networks can be formed that potentially fuel new initiatives on their own.  

A third way in which the campaign can have a legacy is in the form of dissemination, 

lectures, or papers communicating about the campaign and its results to the community. This 

communication could concern the direct effects of the campaign (e.g., has the modal share 

of bicyclists increased?), the indirect effects of the campaign (e.g., several companies have 

adopted a new bicycle plan), or the campaign process (e.g., dissemination acivities). For 

example, stakeholders could read about TRACE in a newsletter and become interested to 

develop a behaviour change campaign on their own. By transferring the knowledge that has 

been generated in TRACE, stakeholders will have the necessary guidelines to get started. All 

communication activities may bring about new ideas that may fuel new behaviour change 

campaigns. 

In TRACE this legacy strategy will be developed in WP 8 – Dissemination and 

communication of tracking for cycling and walking promotion. It is a good idea to 

communicate follow-up activities to the users and stakeholders, who have put in time and 

effort to bring the campaign to a higher level. 
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3. Campaign Design for each Tracking Tool 

In this chapter we will elaborate on the campaign architecture of the three applications that 

will be developed within the TRACE project: Cycle to shop, Traffic Snake Game and Positive 

Drive. We start by recalling the general objectives of TRACE and the global architecture in 

which the three applications will operate. Afterwards we discuss the specific campaign 

designs for each of the tracking applications. 

1. Objectives of TRACE 

The general objective for TRACE is to address objective MG.5.3-2014: ‘Tackling urban road 

congestion’ of the EU Programs 2014-2020, focusing on the third domain on assessing how 

the role of walking and cycling in the urban modal split can be increased. The broad 

objectives of TRACE are defined as reducing urban road congestion, making a better 

environment, and increasing the attractiveness of cities and citizens’ wellbeing. Achieving 

more cycling and walking, as opposed to maintaining current levels of car and motorbike use, 

inherently contributes to these objectives. The goals of the behaviour change campaigns 

within TRACE is therefore to increase the rate of cycling and walking. Three engagement 

targets have been defined within the TRACE project with regard to the amount of individuals 

or stakeholders that should be engaged in each pilot (see Table 5). 

Table 5: Engagement Targets for each tool. 

Tool Pilot site Engagement target for each pilot site 

Positive Drive City Population * modal share of cycling and walking * 3% 

Traffic Snake Game School(s) At least three schools and 100 students per site 

Cycle to shop City 
At least 20 shops/cafés  

Population * modal share of cycling and walking * 3% 

2. Global TRACE Architecture 

The global TRACE architecture (Figure 6) delineates the modules that are developed for 

connecting (a) users of tracking apps, (b) urban (mobility) planners, and (c) interested third 

parties. Each of the tracking tools will operate within this global architecture. Therefore, we 

shortly sketch the different modules of this architecture. 

First, a tracking device will register travel movements in the form of raw data. The raw data 

will be stored in the TRACE-store. This data can be aggregated and potentially sent back to 

the user of the device (e.g., show the user burned kcal through the movements). The 

information can be issued within the tracking device itself (e.g., a smartphone) or on a 

different medium (e.g., a website). 

Second, interested third parties can access the tracking data in the TRACE-store. Examples 

of interested third parties are shop-owners, school board, local businesses, or insurance 
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companies11. These interested third parties include, for example, the shop owner 

participating in a Cycle-to-shop program or a school participating in the Traffic Snake Game. 

To comply with privacy regulations we should be able at all times to inform users about which 

third parties have access to the data, in which form and for what purpose.  

Third, urban (mobility) planners may use the data to learn about travel behaviour, consulting 

popular routes, bottlenecks, and health maps with intensities of vehicles in function of time. 

Although these data may not point directly to user needs, they may signal issues that need to 

be taken into account in the future. For instance, when the average speed is relatively low on 

a popular bicycle path, the urban (mobility) planner might be alarmed about the capacity and 

safety of the path. 

 

Figure 6: Global TRACE architecture 

3. Data sources 

There are several ways in which the tracking tools of the TRACE project can be embedded in 

a behaviour change campaign. To optimize the campaign design of the tracking tools, we 

rely on several data sources: Surveys of stakeholders (local businesses, local authorities, 

employers, schools, insurance companies, marketeers), surveys of potential users (i.e., 

surveys of users of other tracking applications and participants in other behaviour change 

campaigns), expert interview (see D2.1) and focus groups. In the surveys of potential users, 

for instance, we asked current users of tracking apps about their willingness to install other 

tracking applications (on a scale from Definitely not (1) to Definitely yes (5)): 

                                                
11

 A critical reader may associate the word ‘store’ with concepts like ‘surveillance capitalism’, where 
people’s tracking data (i.e. information on where they have been and why) are sold to the highest 
bidder who uses this information for his or her own private profit. In line with European and local 
privacy legislation, the tracking data will only be used for purposes that the user agreed to. 
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 Shopping app 

This app rewards cycling and walking to local shops, for instance, by giving you a free 

drink in your favourite bar or a free croissant in your favourite bakery 

 Rewarding app 

This app rewards cycling and walking in general. You can earn up to 700 euro by 

registering cycling or walking routes with the app 

 School app 

A device in a sticker/key chain holder follows the home-school transport of your child and 

enables the school to participate in a game for sustainable mobility that rewards classes 

with many walking/cycling children (e.g. ice cream for all) 

 Work app 

Your employer would like to refund home-work transport based on your actual home-

work transport choices and asks you to install an app or use a key chain holder with 

tracking 

 City app 

This app allows you to provide feedback on the traffic in your city: indicate in the app 

where you feel unsafe, where you like to have separate walking/bicycle lanes, better road 

quality, parking, etc. Your city can benefit from your answers 

 GPS app 

This tracking app is also a GPS navigator: you indicate where you would like to go to and 

the app calculates the fastest means of transportation, route and number of kcal, CO2, 

and dust emissions you produce/consume when travelling 

 

By relating the willingness to use these tracking applications to sociodemographic and 

mobility variables, we investigated whether it would be worthwhile to aim the tracking 

applications towards particular target groups. The campaign designs will embed the 

suggestions and the results of all user and stakeholder consultations. 

4. Campaign Design Cycle to Shop  

One of the objectives of TRACE is to encourage more sustainable means of transport for 

shopping purposes. In Belgium for example, 51% of the shopping trips is made by car, 

compared to 14.5% by bicycle. The distances covered by car are often surprisingly short: 

30% of the trips between 600m and 1 km are made by car12. The automobile thus remains 

the conventional mode of transport for shopping. As (local) businesses observe that many 

customers arrive by car, they tend to oppose new mobility plans that reduce car traffic in 

inner city environments. To break the vicious cycle of shopkeepers opposing car-reducing 

measures as long as customers massively shop by car, TRACE will set up a strong 

behaviour change campaign aimed at changing travel behaviour for shopping purposes. 

Using the general campaign framework, we will delineate a campaign design to promote 

shopping by bicycle using a tracking application. 

                                                
12

 instead of cycling (33% of the trips) or walking (23% of the trips) see Mobiel Vlaanderen. (2013). 
RAPPORTEN OVG VLAANDEREN 4.5 (september 2012 - september 2013): Analyse van de 
verplaatsingen. http://www.mobielvlaanderen.be/pdf/ovg45/ovg45-analyse-a1.pdf. 



 

 www.h2020-trace.eu 

 

Page 37 of 65 

Step 1: Setting up objectives and defining target group(s)  

1. Target group 

The target group is defined in a broad manner within the TRACE project as the 'population of 

a city'. Our surveys suggest that the potential of cycle-to-shop is higher for some target 

groups than for others: Younger people were significantly more interested in the cycle-to-

shop application than older individuals13. In addition, there was an interaction between age 

and modal choice14: Older respondents that regularly shop by car were even less interested 

in the application than older respondents that do not regularly shop by car, while for younger 

respondents the interest in the application was not dependent on their modal choice for 

shopping purposes (see Figure 7). Hence, the potential for behaviour change is much 

stronger in the younger age groups. Gender did not affect interest in the cycle to shop app: 

Men and women were equally interested in the application. In sum, the cycle to shop app 

should be appealing to young people and be attractive for both women and men (i.e., be 

gender-neutral or contain elements that appeal to both sexes). 

 

Figure 7: Survey data of potential users of the cycle-to-shop app. 

                                                
13

 F(1,799) = 39.77, p < .001  
14

 F(1,799) = 5.22, p = .036 
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2. The desired behaviour change 

The behaviour change we wish to accomplish is to increase shopping by bicycle instead of 

by car. In the local pilots more specific behaviour change objectives should be developed in 

a SMART way, depending on the amount of people that shop by car in those pilot sites.  

3. How many people do we want to reach?  

TRACE has defined the target of reaching a total number of participants that equals the 

population * mode share of cycling and walking * 3% (see Table 5). With regard to the 

number of local businesses we want to reach, TRACE has defined that at least 20 

shops/cafés need to participate in the program. 

4. Will the campaign stand alone or be embedded in a larger project? 

The campaign will stand alone. Local pilots can decide whether there are opportunities to 

embed the campaign in a larger project. 

5. The role of tracking in the campaign 

Tracking has several roles in the campaign. First, tracking will be used for monitoring and 

evaluation purposes, using the number of installs of the tracking application in different 

countries as an indicator of the success of the promotional efforts of the campaign. Second, 

tracking allows to automate the campaign by automatically detecting the customer’s modal 

choice. Hence the local business does not need to check the user’s modal choice. Third, the 

tracking results will offer mobility data to the TRACE store, which can be used by different 

stakeholders (e.g., local businesses, local authorities).  

Step 2: Campaigning the campaign: political and stakeholder 
support 

1. Who are the stakeholders of this campaign? 

The stakeholders of this campaign are local businesses, local authorities, and umbrella 

organisations of local businesses such as employer organizations15 and business syndicates.  

2. What are the objectives of our stakeholder groups? 

The objectives of the stakeholders are defined in 6. We assumed that the objectives of the 

umbrella organisations will be similar to those of the local businesses themselves. From 6 it 

is clear there is a tension between the different objectives of the stakeholders: Local 

businesses may not be interested in increasing liveability in their municipality per se, but they 

might be if they are convinced there is no economic trade-off or that their profit would actually 

increase rather than decrease when reducing car use in the city. 

                                                
15

 Employer organisations can be an important partner in fine-tuning the campaign narrative. For 
example, they might be more willing to participate in a campaign that promotes local shopping than a 
campaign aimed at mobility behaviour change when shopping.  
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 Parking space for local businesses A.

The focus group in Luxembourg suggested that local businesses may be more interested in 

creating extra parking places for customers than in promoting cycling. In this respect, the 

businesses in the focus group appeared to be interested in promoting cycling for the side 

effect that more parking spaces are left for people that only want to come by car to the 

business (especially for businesses that have parking issues, such as a local cinema in 

Bologna). 

 Economic revenue for the local businesses and the municipality B.

A shared objective of local authorities and local businesses is that people spend money in 

the city on local businesses, which increases income for local businesses and of the 

municipality itself. Flourishing local businesses are good for the livability of the municipality. 

The surveys suggested that attracting new customers and rewarding loyal customers are the 

two most important reasons for shop keepers to take part in a tracking-based campaign (see 

D2.1). The surveys also showed that local businesses were not entirely convinced that 

participating in the cycle to shop program would increase their profit: Only 16% of the local 

businesses indicated they believe they would earn money from belonging to the cycle to 

shop program16. 

 A green (and social responsible) image for the local business C.

On average, having a green image was indicated as a less important reason to join the 

cycle-to-shop program than attracting new customers and rewarding loyal customers. 

Nonetheless, 16% of the local businesses considered having a green image a ‘very 

important’ reason to participate and 55% considered it an ‘important’ reason to participate in 

the program. In the Bologna focus group, large businesses considered the cycle to shop 

program as a long-term investment in the green image of their company. The large 

businesses would even consider paying a subscription fee to be part of this new network for 

their green company image regardless of whether participating in the program would directly 

increase the number of customers. The focus groups showed that small businesses in 

general did not want to invest heavily in a green image.  

Table 6: Stakeholder objectives for the cycle to shop campaign 

Stakeholder group Intermediary targets Targets 

Local authorities - Increase modal share of 
cycling and walking 

- Increase liveability in 
municipality 

Local businesses (incl. umbrella 
organisations) 

- Increase customer 
satisfaction 

- Increase number of 
customers 

- Increase brand awareness 
- Social Responsibility Image 
- Increase accessibility of the 

business 

- Increase profit 
- Create value 

 

                                                
16

 In the stakeholder surveys, 16% of the local businesses indicated that participating in a cycle-to-
shop program would probably benefit them (in terms of earning money), 63% argued that it could 
maybe benefit them, and 20% indicated they thought it would not benefit them economically. 
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3. What are stakeholders willing to contribute to the campaign? 

 Subscription fee 

Our surveys showed that 57% of the responding local businesses would be prepared to 

share part of their monetary gains from the cycle to shop program with the developer. 

However, as noted before, only 16% of the businesses believed they would earn money from 

participating in the program. The focus groups showed as long as monetary gains from 

participating is not clear, small businesses are not prepared to pay a subscription fee17. 

When asking for a subscription fee, an important aspect will be the size of the fee. Expert 

interviews with participants of other behaviour change campaigns learned that it is not a 

good idea to increase the subscription fee depending on the number of users because it 

withholds stakeholders from actively recruiting people to participate in the campaign (i.e., as 

they would need to pay a higher subscription fee as the number of users for increases). 

Contrarily, it might be good idea to reward shops that actively recruit users with a free 

subscription to the program. 

4. What are the expectations of stakeholders towards a tracking tool?  

The expectations towards the tracking tool for local businesses and local authorities have 

been described in D2.1. The focus group in Luxembourg asked for alternatives for non-

smartphone users (or users of mobile phones without the possibility to install apps, such as 

blackberry) to participate in the campaign. In addition, large businesses in the Bolognese 

Focus Groups stated that ‘data related to customers’ trips could provide businesses with 

useful information on their customers’ areas of origin, and make it possible to figure out in 

which area of the city to invest more financial resources for marketing campaigns”. 

5. When would we like to involve the stakeholders? 

With regard to the timing of involving stakeholders, the local authority will be the first 

stakeholder to contact for setting up the campaign and might become a partner throughout 

the campaign. Next, umbrella organisations can be contacted early on in the campaign and 

can also become an important partner. The umbrella organisations can help to contact local 

businesses and convince them to participate in the campaign. 

Step 3: Determine a strategy to change travel behaviour 

After determining the objectives of the campaign (Step 1), together with the relevant 

stakeholders (Step 2), the next step is to determine the strategy to change travel behaviour. 

Background information on behaviour change can be found in D2.1. Several strategies can 

be used in parallel in the CtS campaign: 

1. Exposure to bikes and people that cycle 

There are different ways to expose people to bicycles and people that cycle: (a) the 

campaign logo that is used for communication everywhere can contain a bike and (b) the 

campaign images in flyers, posters and on the website can contain pictures of people that 

                                                
17

 Once the number of customers increases, and if the evaluation of the data confirmed this was due 
to the campaign, a small subscription fee would be considered. Hence, shop keepers first want ‘proof’ 
that the campaign reaches its objectives before paying a subscription fee. 
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cycle with groceries or other shopping items. Through social learning and mere exposure, 

people’s attitude towards shopping via the bicycle will change and shopping using the bicycle 

can become the norm.  

Please note that when the campaign image and logo are focused too much on cycling, the 

risk is that people that already cycle will feel addressed by the campaign. Ideally, the images 

should not only contain the desired behaviour, but also the current one. For instance, we 

could use an image in which people are in a traffic jam to go to the store and in the same 

image others are cycling to the store. 

2. Administer rewards 

There are different reward schemes that can be used to increase cycling behaviour for 

shopping purposes.  

 Location- and/or time-based rewards 

Users are notified when passing by a shop by bicycle that they can immediately receive a 

reward in a shop close by. One issue here is that cyclists usually do not have their 

smartphone ready when they cycle. In addition, in many cases people are on their way to 

somewhere (e.g., to work) and will not have the time or intention to visit the local business 

they pass by. 

 Token system 

Users collect tokens (e.g., points) while cycling and exchange the tokens at a later point for 

rewards in the shop. Our surveys suggested that local businesses prefer to reward urban 

cyclists and not leisure cyclists18. The focus group in Bologna presented two scenarios: one 

which only rewards cycling to the participating local businesses and one in which cycling in 

general is rewarded (e.g., cycling to work or to any shop, also non-participating ones). In 

Table 7 we enlist the pros and cons of the two scenario’s. 

Table 7: Pros and cons of rewarding cycling behaviour in general or specific to the local business. 

Reward cycling to participating local 

businesses specifically 
Reward cycling in general 

- 

- Shops that mostly sell bulky items that 
require transport by car (or bicycle with a lot 
of storage) are not likely to be interested. 

- Campaign impacts only cycling for shopping 
purposes. 

+ 

- Shops that mostly sell bulky items that 
require transport by car (or bicycle with a lot 
of storage) can participate. 

- Campaign may have a broader impact on 
cycling behaviour in general 

                                                
18

 On the question “How interesting would it be to your business that the following target groups would 
be included?” local businesses responded on a scale from 1 (completely not interesting) to 5 (very 
interesting) for leisure/sports bicycle users and urban bicycle users (bicycle use for mobility purposes) 
with 4.08 for urban bicycle users and 3.57 for leisure use, t(49) = 3.11, p = .001. 
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+ 

- The campaign has the potential of alleviating 
parking issues at the local business. 

- Local businesses will be mostly interested in 
financing the project (in terms of discounts 
and prizes) when cyclists are being 
motivated to cycle to their business rather 
than cycle in general. 

- Simple reward schedule / campaign 
message (e.g., cycle to shop and get a 
reward) 

- 

- The campaign is unlikely to alleviate parking 
issues at the local business 

- Local businesses are less likely to be 
interested in financing the project (in terms of 
discounts and prizes) when there is no clear 
message encouraging cyclists to cycle to 
their business.  

- Reward schedule / campaign message might 
be more complicated (e.g. obtaining rewards 
in a shop that you visit by car due to more 
cycling in general) 

One way to have the best of both worlds is to have a basic campaign in which cycling to a 

specific shop is rewarded. In addition, shops can choose to add additional reward schedules 

in which they reward cycling behaviour in general. The basic campaign message will be easy 

to communicate and can help to alleviate parking issues at a specific local business. 

Additional rewards schedules should be flexible according to the specific situation, such as a 

shop with bulky items or a city that wants to stimulate using a new bicycle path. 

At this point, we need to consider providing small rewards for other modes of transport too. If 

we want to reach people that only use their car for shopping, we may want to get them to use 

the application by rewarding them when they track shopping travels by car. By making the 

rewards much higher for cyclists, car users are being pulled to start cycling. When there is no 

reason for car users to use the application in the first place, the campaign will simply not 

appeal to them. The application will then be used by many people that already cycled to the 

shop and will not actually change behaviour. 

3. Associate concepts such as ‘cycling to the shop’ or ‘shopping local’ with positive words 

and pictures. 

The specific campaign logo is yet to be developed. To change people’s attitude about 

shopping by bicycle or shopping local, one could associate these concepts with other 

positive concepts. Examples of logos that implement this principle can be seen in Figure 8. 

          

Taken from www.zazzle.be     Taken from www.ilovelocaltn.com 

Figure 8: Examples of logo’s that associate cycling or shopping local with a positive image 

4. Use persuasive messages 

To convince people to participate in the campaign, we will need to persuade them. As argued 

in D2.1, people have different preferences when it comes to information processing. Some 

people are interested in information on numbers, others will be more persuaded by emotional 

arguments. In addition, people’s value framework should ideally match with the message that 

was given. As argued in D2.1, the value dimensions that have been distinguished by 

scientists are harm/care, purity/sanctity, fairness/reciprocity, ingroup/loyalty, and 

http://www.zazzle.be/
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authority/respect. To match your campaign message with all these specific preferences, the 

best shot is to embed different types of information in the campaign.  

There are different arguments to cycle instead of using the car for shopping purposes: 

avoiding traffic jam, winning time, improving air quality, saving the planet, better health, etc. 

The information preferences from the first paragraph can be combined with these arguments. 

For instance, some people will prefer to receive health messages with specific numbers (e.g. 

kcal burned while cycling), others will prefer to hear emotional arguments (e.g. your health is 

the most important thing you have). By offering different arguments in different message 

styles, the reach of the campaign can be optimized. 

The persuasive messages should be brought by an attractive person, a person that is liked, 

an expert or authority. Local pilots should decide on who is the best message source to 

deliver the message. 

5. Change social norms with regard to shopping 

Local businesses can communicate in various ways that cycling is the dominant mode for 

shopping at their business: 

Environment. Embed facilities for cyclists, such as a comfortable parking space for bicycles, 

close to the entrance of the shop, a free/cheap delivery service for bulky goods for cyclists, 

or one could charge customers for parking their car.  

People. Use a counter (e.g., on the website or at the shop window) to display how many 

people (make a commitment to) cycle for shopping purposes. 

Step 4: Baseline measurement and segmentation 

Baseline measurements can be obtained by consulting available data and by administering a 

short questionnaire to users when they first install the cycle to shop application or visit the 

cycle to shop website. 

For each local pilot, we could collect data on:  

 The modal split of shoppers in a city. 

 The modal split of shoppers of the participating local businesses. 

 The total number of customers of the participating local businesses. 

 The total number of new customers of the participating local businesses for a given 

period of time (e.g. monthly). 

 The total turnover of a participating local businesses. 

In function of the baseline measurements, we can identify the specific behaviour change 

objectives for each local pilot. An area with very few people shopping by car will have 

different objectives than a pilot with many people shopping by car. These data could be used 

for evaluation when the same data are collected before and during/after the campaign. 

These results would allow us to estimate whether participating in the campaign attracted 

novel customers to the local business or was able to increase their revenue, which was the 

main argument for businesses to participate in the program. In addition, we could investigate 

whether the program has led to the desired modal shift. If these data are not available, it 
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would be good to collect them. In WP7, ex ante and ex post measurements will be defined to 

evaluate each of the TRACE tools.  

With regard to segmentation, we investigated the interest of different target groups in the 

cycle to shop application (see Step 1, section on target group, p. 37). This analysis showed it 

might be worthwhile to add other elements in the application or campaign to attract older 

individuals whereas younger individuals were already interested in the basic design.  

Step 5: Defining the message and communication 

1. Message to the user 

1. The big narrative 

There are different ways to communicate about the campaign. The surveys and focus groups 

suggested that several shopkeepers expressed doubts about the economic benefits that 

participating in a Cycle-to-shop campaign would yield19. The Focus Group in Bologna 

confirmed these reservations: Some of the participants of the focus group had participated in 

similar campaigns and did not see an increase in the number of customers (see Step 2). 

Hence there is a need for a clear narrative and campaign communication will be crucial to 

convince stakeholders about the value of the project. 

Based on the main objectives of the identified stakeholders (i.e., increasing profit for local 

businesses, increasing liveability for the city), we suggest to shift the main campaign 

message to stimulate local shopping. The slogan of the campaign could be I love local. Since 

the campaign is focused on cycling behaviour, a subtitle or image needs to specify that we 

want to stimulate cycling. In addition, the ‘campaign DNA’ contains the elements of 

‘rewarding sustainable travels’ and ‘tracking mobility data’.  

2. Promotional messages 

To promote the application, it will be crucial to communicate about the rewards. In addition, 

we could mention to future users that their mobility data will be used by policy makers for 

urban (mobility) planning activities. Our surveys suggested that users in general were very 

interested to provide data to policy makers. 

3. Features in the tool 

The website of the tool, as well as other communication channels (Play Store, itunes, flyers) 

should present information on the different features in the tool (e.g., what are the 

possibilities, what will be tracked, how will I be tracked, what kind of feedback will be given, 

what kind of statistics,…) 

4. Technical story 

A help and/or FAQ page on the website or in the application itself should help individuals that 

have problems using the application. 

                                                
19

 In the stakeholder surveys, we observed that 16% of the local businesses indicated that 
participating in a cycle-to-shop program would probably benefit them (in terms of earning money), 
63% argued that it could maybe benefit them, and 20% indicated they thought it would not benefit 
them economically. 
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5. Results of the campaign 

After the campaign, the results of the campaign and the tracking tool (e.g., number of 

participants, visualisation of the data …) can be communicated to the community that 

participated in the campaign. 

2. Images, logo, look and feel: branding 

The branding of the campaign and tool is very important (see also Step 3). The branding of 

the tool should fit within the big narrative. Since the message is to stimulate local shopping, a 

local look and feel is strongly recommended (e.g., using a landmark of the city, such as an 

old city tower, or a simplified version of the city skyline in the campaign image). Please note 

that the name and images in the application will strongly determine which people will be 

attracted by the tool. For instance, when using a campaign image with a lot of cyclists there 

is a risk that mainly people that already cycle will join the program. Hence, for behaviour 

change purposes, we should have a campaign image that appeals to car drivers too. An 

example could be a split screen with a traffic jam on one side and happy cyclists shopping 

local on the other side. 

3. Message sender 

The message sender will be chosen depending on the local pilot site. Taking into account the 

recommendations in D2.1, the campaign message should ideally be spread by an attractive 

and liked person, ideally a local authority or other celebrity.  

4. Communication materials and channels  

All materials and channels should be listed within the campaign script: 

 each target group,  

 each objective,  

 and each message,  

In order to achieve the most targeted communication, posters and flyers on the Cycle to 

Shop campaign could be distributed among the local businesses. In addition, (digital) maps 

of participating local businesses could be provided. 

Channels for the campaign:  

 Website for users and local businesses: For an example of how a campaign website 

could look, see Citylife or Qustomer  

 Helpdesk  

 Facebook page: A Facebook page can be set up at city level. 

 YouTube channel: YouTube clips of good examples can inspire shoppers and local 

businesses. 

 Press conference: Every pilot site organizes a press conference for launching the 

campaign and perhaps a press conference with the results of the campaign. 

 Mailing list of users and stakeholders: keep the campaign alive by regularly contacting 

users and stakeholders. 

 Application: Through notifications in the application, we can communicate with users. 

 Local businesses 

https://citylife.be/en/
https://www.qustomer.com/be-en/pages/home
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Materials for the campaign: 

 Promotion film: A promotion film can attract attention for the campaign via the website, 

Facebook (pages of the local businesses and of the campaign), YouTube channel, 

Press conference 

 (Digital) flyers & posters, banners: Website, Facebook page, Press Conference, Local 

businesses  

 (Digital) newsletters: Website, Facebook page, User interface 

 Gadgets: pens, stickers, saddle cover…with name, logo, image, referring to a website 

 Press articles: Press conference, Facebook page, Twitter 

Step 6: Design the tool 

The actual design of the tool will be described in D2.3 User requirements. 

Step 7 to 12 

Steps 7 to 12 will be worked out during the following trajectory of the TRACE consortium. 

Within the following, these concerns and ideas are already integrated within two alternatives. 

Within each example, both the overall campaign-related as specific tool-related building 

blocks are listed.  

5. Campaign Design Traffic Snake Game 

The concept of the Traffic Snake Game is to encourage primary school pupils to travel more 

sustainably to school. Schools who sign up to participate receive a large - five meter long - 

snake banner, large green stickers, and smaller dots that depict a sustainable mode of travel. 

Each class is given five green stickers which represent one day of the week. Pupils then 

have to select a dot which represents the mode of transport they have used to get to school, 

and this is put onto the green sticker along with their peers’ dots and then placed on to the 

snake banner. A reward scheme incentivizes the kids to complete the snake as soon as they 

can. Rewards consist of gadgets, extra playing time, an excursion, an apple, no homework 

for a day, etc. 

The game originates from Flanders and was developed by Mobiel 21. Within the CONNECT 

project20, the game was brought to the European level. The evaluation showed that the 

percentage of sustainable trips during the game on average increased with 14%. After the 

campaign, there was still an increase of 8% sustainable home-school travels compared to 

before the campaign. The ‘before’ and ‘after’ measurements were obtained by simple hands-

up surveys conducted by teachers in class rooms. There is no rigid control mechanism to 

check whether or not pupils have been honest about their chosen mean of transport. A 

tracking device would digitalise the campaign, which would result in less work for teachers, 

more reliable data, and an expansion of the 'tracked trips'. It may therefore increase the 

campaign's impact. 

                                                
20

 http://www.schoolway.net/  

http://www.schoolway.net/
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Building on the successful Traffic Snake Game (TSG), TRACE will add a tracking service to 

the existing campaign Traffic Snake Game.  

Step 1: Setting up objectives and target group(s)  

The target groups and objectives have been defined in a top-down manner.  

1. Target group  

The direct target group of Traffic Snake Game are the children of primary schools. Of course, 

there are two groups directly related: schools (board, teachers) and parents, which we will 

describe as stakeholder groups. 

2. What kind of change in travel behaviour is desired? 

The campaign aims to decrease the modal share of car use. A precise target can be set in 

the local campaigns and will be communicated in the D6.1 deliverables that report on the 

local pilot implementation strategies. The TSG-campaign offers schools the flexibility to 

determine their own targets.  

3. Do we have specific objectives for the target group? 

The specific objectives are to be decided within local pilots (see D6.1), depending on the 

local situation. In the Campaign and Policy Roadmap that has been developed in the TSG 

project more information and guidance can be found how to align your campaign objectives 

with those of local or regional authorities.  

4. What is the role of tracking in the campaign? 

 Direct: Tracking travel behaviour for changing that behaviour: Yes 

 Indirect: Tracking for evaluation: pre- post assessment before/after rewards  

 Indirect: Tracking for providing data to policy makers: Yes 

 Tracking for providing mobility data to other stakeholders (schools, …): Yes 

5. How many people do we want to reach? 

At every pilot site, TRACE targets 3 schools and 100 students per site.  

Step 2: Campaigning the campaign: political and stakeholder 
support 

As mentioned before, schools (boards and teachers) and parents are the most important 

stakeholder groups within TSG, next to the local authority.  

1. Who are the stakeholders of this campaign? 

Schools - which includes the school board and teachers - and parents, are the two most 

important stakeholder groups. In addition, local authorities of the municipalities of the schools 

are a stakeholder group.  

2. What are the objectives of our stakeholder groups? 

In the table below we provide an overview of specific objectives for each stakeholder group.  

http://www.trafficsnakegame.eu/wp-content/uploads/2014/05/D3-7-TSG-Campaign-and-Policy-Roadmap_DEFV3-RLO.pdf
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Table 8: Stakeholders TSG 

Stakeholder group Intermediary targets Targets 

Local authority - Increase modal share of 
cycling and walking 

- Increase liveability in 
municipality 

Schools 

- Decrease car traffic around 
the school 

- Increase adherence to 
traffic rules around the 
school 

- Increase traffic safety 
around the school 

Parents 

- A safe and healthy 
environment for children 

- Sufficient movement for 
children 

- Healthy child(ren) 
- Efficient home-school 

travels 

 

Overall, there is a willingness of parents to get involved in the TSG campaign, as was clear 

from both the surveys and the Focus Groups. In Bologna, it was stated that “all participants 

were quite optimistic about the possibility of using version 2.0 (of TSG) as the digitalization in 

schools is widespread enough”. The participants of the TSG focus group in Bologna also 

suggested to ”keep the poster of the snake, (as it) might be better in elementary school, 

because it is more readable by children.”21 

Parents, teachers and parents groups can and will be supporting the TSG campaign and 

tracking tool, more than the local authority. The campaign should therefore also pay attention 

to the targets of these stakeholder groups. The TSG campaign can be defined in a broader 

way than only focussing on mobility behaviour (e.g., focussing on a safe school 

environment). 

Step 3: Determine a strategy to change travel behaviour 

After determining the objectives of the campaign (Step 1), together with the relevant 

stakeholders (Step 2), the next step is to determine the strategy to change travel behaviour. 

In D2.1, a number of scientifically validated principles that can be used to change travel 

behaviour were described. D2.1 further details on how to implement each of these principles 

in the most effective way. As described in the latter document, several principles can be used 

simultaneously.  

For TSG the following principles are chosen: 

1. Exposure to bikes and/or people that cycle/walk: e.g. see other children being dropped 

off by bicycle. Children tend to pay close attention to the behaviour of teachers and 

parents. 

2. Administer rewards: e.g. reward children with stickers and material rewards such as extra 

play time. 

                                                
21

 This was supported by a Focus Group in Bulgaria: "The paper Traffic Snake game is very attractive, 
because you can touch it, see it, and look at it all day long. It is something material – and this is 
important for the kids; to keep the image of the snake in their mind as a motivator and reminder of 
their commitment.” 
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3. Change social norms: e.g. making clear that school environments are bicycle- and 

pedestrian-friendly 

4. Experiments within the environment22 

Step 4: Baseline measurement and segmentation 

Schools within the TSG are obliged to complete a baseline measurement by hands-up 

survey and a measurement form. The results can be sent to TSG National Focal Point, or 

uploaded to the TSG-website. The measurement form can be used to assess the following:  

 Number of children in each participating school 

 Number of home-to-school trips 

 The modal split of parents/children 

As a valuable add-on from a behavioural change point of view, this data could be completed 

with:  

 Reasons for parents to use their current mode of transport 

 Reasons for parents for evading a modal shift  

This data cannot be collected via the default TSG measurement form but will have to be 

collected via an extra survey, interview or focus group, if deemed necessary.  

Step 5: Defining the message and communication 

1. Message to the user 

The message to the users has 5 aspects.  

1. The big narrative or the main campaign message (i.e., innovative and/or societal 

idea). The idea behind Traffic Snake Game is to encourage children to travel to 

school more sustainably. By doing that, less cars will enter the school environment 

which makes it inherently safer and thus more attractive to walk and cycle.  

2. Pure promotional messages to promote of the use of the tool. These complement 

the big narrative to recruit users for the tool. Schools can obtain free campaign 

materials when participating in TSG. Children obtain rewards when participating in 

the campaign. 

3. Messages regarding the different features in the tool. The different features of the 

snake banner and the stickers or the smartboard application within TSG 2.0 are 

carefully explained on the TSG website. An explanation on the tracking tool will be 

provided by Mobiel 21. 

4. The technical user story shows users how to use the tracking tool. Technical 

guidance will be needed in the correct use of the tool and all its features, both for 

users (children) as stakeholders (schools, parents). Mobiel 21 will provide a 

technical manual to add to the existing TSG Manual. This can be in the form of a 

                                                
22

 For example, the school can ‘experiment’ with car-free streets. Tracking before, during and after the 
experiment can teach us whether making car-free zones in the school environments or on chosen 
routes increases the share of walkers/cyclists or, for example, increases road safety. 

http://www.trafficsnakegame.eu/wp-content/uploads/2014/05/TSGN_D-5.1-Annex-1-measurement-forms.pdf
http://www.trafficsnakegame.eu/wp-content/uploads/2014/05/TSGN_Teachers-manual_EU-site.pdf
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demo film, demo sessions, helpdesk on the website, …. A helpdesk will be available 

on the TSG website. 

5. After the campaign, the results of the campaign and the tracking tool (e.g., number 

of participants, visualisation of the data …) are communicated to the community that 

participated in the campaign. 

2. Image, logo, look and feel: branding 

 

Figure 9: Traffic Snake 

The branding of the campaign and tool is very 

important. The main part of the branding is already 

set within the existing Traffic Snake Game. The 

branding of the tool should of course fit with the 

general campaign branding. Still, some aspects 

can be adapted for the specific pilot sites using 

different types of messages23, senders, and also 

different types of materials and channels. Mobiel 

21 and the TSG National Focal Points will provide 

visuals and check the branding of the campaign.  

3. Message sender 

The message sender will be chosen based on the pilot site and the different messages to be 

sent. We also refer to the theory within the D2.1. Of course, there is already the existing 

Traffic Snake himself, within the Traffic Snake Game campaign.  

4. Communication materials and channels  

The school plays TSG during two school weeks, a total of 10 days. 

Materials and channels can be listed within the campaign script for: 

 each target group 

 each objective 

 each message  

Within the branding of Traffic Snake Game each pilot site should decide on the described 

materials and channels. Possible channels to use in the TSG campaign:  

 Website: The website of TSG exists already in different languages. The tracking tool will 

work closely together with the website. 

 Helpdesk: A helpdesk should be set up for all testers of the tool within the TSG 

campaign.  

 YouTube channel: YouTube channel at pilot site level can be interesting to share short 

movies. 

                                                
23

 Concerning the time it takes for parents to drop of their children, it is noted during the focus group in 
Bologna, “some first doubts emerged from parents because some of them have very limited time in the 
morning and they have to use their car to be on time at their workplace”. We could argue, however, 
that this also is what the game is about. It is not only about changing the behaviour of the children, but 
also the behaviour of the parents. This can become a part of the campaign narrative. 
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 Press conference: Launch, final,… Within every TSG campaign a launch press 

conference is set up. Every pilot site should organise a press conference at pilot site 

level.  

 User interface of the tool: A user interface for schools, parents, and children is foreseen 

within the development of the tool. This interface can be accessed via the TSG-website. 

 Building up a mailing list of users and stakeholders: communicating to users and 

stakeholders about the campaign, the tool, and the results, is a good way to keep users 

and stakeholders enthusiastic. So, building up a contact list is important.  

The materials that can be used, and their possible channels to distribute the materials, are: 

 Promotion film 

A promotion film for the use of the Traffic Snake tracker and campaign, can be good to 

attract attention via the website, YouTube channel, Press conference 

 (Digital) flyers 

Website, Press Conference, User interface 

 (Digital) newsletters 

Website, User interface 

 Posters 

Website,  

 Gadgets: pens, stickers, saddle cover…with name, logo, image and referring to a website 

Press conference, Public space 

 Press articles 

Press conference, Facebook page, Twitter 

 Banners 

The Traffic Snake Game banners for schools. 

Together with the teacher’s manual, a registered school receives the following campaign 

materials from the TSG network:  

 One Traffic Snake Game banner (4m x 1m) for the whole school 

 Dots for each class - 5 colours for all the different modes 

 Green stickers - for each class to attach to the banner 

 Measurement forms (class and school forms)  

 The following documents are available on www.trafficsnakegame.eu : 

o Measurement forms (class and school forms) for the before and after 

measurements for evaluation purposes. 

o Example information letter for parents. 

http://www.trafficsnakegame.eu/
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Figure 10: Dots TSG 

Step 6: Design of the tool 

1. The tracker 

Obviously, the tracker will not be mounted on a smartphone, since our target group are 

children who either do not have a smartphone or are not able to use one. The tracker is an 

automated tracking device which can be attached to the school bag. Tracking will be done by 

GPS.  

The following information will be delivered per tracker-ID: 

 Mode choice (at least walking, cycling, bus, car) 

 Route to and from school 

 Trip duration 

 Date and time 

 Speed 

 User (or group of users) 

The data will be collected through a receiver that is situated in the class room or a place 

where every kid passes by. The data will be transferred via Wifi-signal. That means the 

receiver has to be connected to the internet. The data is then stored on a server and 

uploaded onto the TRACE Data Platform.  

The interface will grant users, teachers, parents and campaigners access to parts of the 

data, based on their attributed user role. For example, a teacher can see an aggregated 

class result (number of trips, sorted by mode, routes). The interface will be fully interoperable 

and integrated as far as possible in the TSG-website architecture to make sure that the user 

gets a “one-stop-shop” user experience. The gamification elements that have been 

developed in TSG 2.0 will also be visible in this interface.  

Stakeholders may benefit from a user interface that is different from the interface of the 

tracked individuals. In this user interface for stakeholders, stakeholders can monitor incoming 

tracking data. This may increase stakeholder involvement in the tracking campaign. For most 

stakeholders, tracking data will need to be aggregated and transformed to simple numbers 

and graphics. The next table gives an idea of what kind of information within a user interface 

for stakeholders would be relevant for Traffic Snake Game. 
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Table 9: Stakeholder interface Traffic Snake Game 

Stakeholder group Targets Information for stakeholder interface 

Local authorities 
- Increase liveability in 

municipality 
- Increase modal share of cycling 

and walking 

- Number of tracked individuals 
- Number of tracked trips 
- % of cycled/walked trips 
- Heath map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 
- Benchmarking with other cities 

Schools 

- Increase traffic safety around 
the school 

- Decrease car traffic around the 
school 

- Increase adherence to traffic 
rules around the school 

All within the school: 

- Number of tracked individuals  
- Number of tracked trips 
- % of cycled/walked trips 
- Heat map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 

Parents 

- Healthy child(ren) 
- Efficient & safe home-school 

travels 
- A safe and healthy environment 

for children 
- Sufficient movement for 

children 

- Did my child arrive at school today? 
- What is the route of my child? 

 

 Challenges  

The challenge within Traffic Snake Game is to have more children travel sustainable to 

school. This is a shared goal for school or class. This could range from one day of 

sustainable travel to several days of sustainable travel. 

 Achievements when users accomplish something 

Stickers can be put on the snake banner when an achievement is accomplished.  

 Rewards: Virtual or real-life 

After setting challenges and reaching individual or collective achievements, rewards are 

issued to the user. A reward scheme incentivizes the kids to complete the snake as soon as 

they can. Rewards consist of gadgets, extra playing time, an excursion, an apple, no 

homework for a day, etc. Collective rewards could also be given by the local authority such 

as a new slide on the school playground if the school reaches its target. 

 Scoreboards, e.g., most kilometres (cycled, walked), calories burned, or CO2 

saved 

Within Traffic Snake Game, the scoreboard is presented by the snake and the TSG-website. 

There are no individual scores nor a competition between schools. 

2. Back end for campaign leader  

The backend is the relation between the tool and space for the campaign leader. The 

campaign leader should be able to know who is participating and to what extent the user is 
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participating. Therefore, a back end service for the campaign leader is needed, containing 

information on: 

 Trackers in use 

 Trackers active 

 School ID 

 Registrations 

 Comments list 

 Class + population 

 Access to all reports 

Step 7 to 12 

Steps 7 to 12 will be worked out during the following trajectory of the TRACE consortium.  

6. Campaign Design Positive Drive 

Positive Drive is a smartphone application that can be 

used to change travel behaviour through positive 

nudges (coaching, prizes, social status, achievements, 

etc.). The game originates from the Netherlands and is 

developed by IJsberg. The app measures and rewards 

‘good’ behaviour (e.g., cycling instead of driving a car, 

driving on the designated route instead of a residential 

area, not exceeding the speed limit) through smiles and 

achievements (badges). Users can share achievements 

through social media, and play for prizes in the game 

zone (see Figure 11). Additionally, a coaching program 

tailored to each individual user encourages users to go 

for more achievements. 

Positive Drive is a flexible tool that can be adapted to 

almost any situation, modality and objective. For the 

local Positive Drive approach, the app will be tailored to 

each context in terms of the game features and 

rewards/prizes. Hence, the objectives of a campaign 

using Positive Drive can be determined together with 

the stakeholders involved in the campaign. Now, the 

application tracks travel movements via the GPS 

receiver of the smartphone. The application currently 

identifies the following travel modes: walking, cycling, 

and car driving. 

Within TRACE, Positive Drive will be improved along 

the following major lines: 

 

Figure 11: Positive Drive Gamezone 
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 Modality. All modes of transport can be detected by the system, users can only use 

the application for car and bicycle use. Algorithms will be improved to offer users 

feedback on walking and public transport. 

 Purposes. Positive Drive will be tested across different target groups, such as 

commuters and youngsters, but also for specific travel purposes like going to the pub, 

going shopping, going to school, and recreational use. 

 Gameplay. The game in Positive Drive will have to be adjusted to different goals, 

countries and users. 

 Coaching. Positive Drive currently offers prizes and social rewards. Coaching will be 

added to the behaviour change possibilities.  

 Open platform. The platform will be opened up to more partners, for instance, local 

retail and NGOs in order to create a system that can be attractive to users, consumes 

less time and becomes self-supporting in the future. 

Step 1: Setting objectives and identifying target group(s) 

1. Target group 

Positive Drive can be implemented in different settings, such as a city, company, university, 

and neighbourhood and with different target groups, or even with very specific ones, such as 

people that shop in a specific area. The target individuals must have a smartphone (Android, 

iOS, or Windows Phone) and, given the TRACE target to encourage cycling or walking, they 

must be sufficiently fit to be able to cycle/walk.  

Within TRACE the setting for the campaign has determined to be the city level. It might be an 

option, however, to focus the campaign on a specific part of the city in which people are 

faced with a mobility problem. This might ease the communication about the campaign and 

motivate more people to join. 

2. The desired behaviour change 

The target is an increase in the modal share of cycling and walking. A more precise target 

can be set for each local pilot and will be communicated in the D6.1 deliverables (local pilot 

implementation strategies). In addition, if specific objectives need to be defined for specific 

target groups, it will be also specified within the D6.1 deliverables. 

3. How many people do we want to reach? 

Each pilot site will aim to involve at least the equivalent of 3% to the cycling and walking 

population of the target group (i.e., number of persons engaged is equal to the target group * 

mode share * 3%). 

4. Will the campaign stand alone or be embedded in a larger project? 

The Positive Drive campaign can stand alone. Each local pilot can decide to embed Positive 

Drive in a project at the local level. For example, if a city wants to promote a Park and Ride 

system to visit the city center, Positive Drive can help to promote the system by rewarding 

users of the system. 
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5. What is the role of tracking in the campaign? 

Tracking will especially play a role in directly influencing the behaviour of the target 

individuals via positive feedback and rewards presented during and at the end of the tracked 

trips. It might also be used for monitoring and evaluation purposes, when tracked behaviour 

can be compared before and after specific rewards have become available in the gamezone 

or before and after coaching messages have appeared. The tracking data will be shared with 

local authorities for improving the mobility policy. For local pilots it can be decided to share 

the data with other stakeholders that might be involved in the campaign. 

Step 2: Campaigning the campaign: political and stakeholder 
support 

1. Who are the stakeholders of the campaign? 

Local authorities and other stakeholders that are willing to promote the campaign such as 

employers, local businesses, schools and universities. 

2. What are the objectives of our stakeholder groups? 

To campaign your campaign, the stakeholders must be involved in setting the targets. In the 

next table, the targets of the Positive Drive stakeholders are shown.  

Table 10: Stakeholders of Positive Drive 

Stakeholder group Intermediary targets Targets 

Local authorities - Increase modal share of 
cycling and walking 

- Increase liveability in 
municipality 

Local businesses 
- Increase customer satisfaction 
- Increase number of customers 
- Increase brand awareness 

- Increase profit 

Companies – Employers - Increase employee satisfaction 
- Reduce time loss in traffic 

- Increase profit, create 
value 

3. What are the stakeholders willing to contribute to the campaign? 

Our surveys suggested that local authorities are generally not keen on contributing financially 

to the campaign, but that 54% are willing to help promote the tracking service (see Figure 

12). For local businesses, we refer to the cycle to shop campaign design. For employers, we 

found that 37.5% of the employers was interested in using a tracking tool and was willing to 

pay for using the tool.  

4. What are the expectations of stakeholders towards a tracking tool? 

In D2.1 (Chapter 6) we enlisted all expectations of relevant stakeholders with regard to the 

tracking tool. It is strongly recommended when working with specific stakeholder groups to 

consult this chapter. 

5. When would we like to involve the stakeholders? 

Stakeholders should be contacted in the beginning of the campaign to ensure stakeholder 

support. Since the tool is a broad tool that can be adapted to any campaign context, it is 
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possible to contact stakeholders after a first version of the tool is ready. The flexible design of 

Positive Drive allows stakeholders to define their own objectives even though the 

development of the tool has already started. 

 

Figure 12: Local authorities’ willingness to contribute to the development of tracking services. 

Step 3: Strategy to change travel behaviour 

In the D2.1 strategies for changing behaviour were listed. The following strategies could be 

used in the Positive Drive campaign: 

1. Exposure to bikes and/or people that cycle/walk (mere exposure / observational learning) 

The campaign images on the website contain several cyclists and walkers. There are also 

images of car drivers on the website, but they are far less frequent. If the app and other 

campaign communication also mainly presents cyclists and walkers, it could influence 

individuals to cycle and walk more via mere exposure or observational learning. 

2. Administer rewards and/or punishments (operant conditioning) 

The Positive Drive application strongly build on this principle. People that perform ‘good’ 

behaviour receive smiles and badges. These smiles can be exchanged for real-life rewards. 

3. Associate cycling and walking with positive words and pictures (classical conditioning) 

This strategy could be used within the Positive Drive campaign, however, it is currently not 

implemented in the images of the app and the website. The name ‘Positive Drive’ just 

associates ‘driving’ with ‘positive’. Drive may for some users refer to ‘car driving’ and thus 

from the point of view of classical conditioning, positive drive may actually stimulate car use. 

There are still options to change this in the application when cycling and walking in the app 

would be presented in a more positive way than car driving. Note that classical conditioning 

is about associations between concepts, not about the rewarding value of the behaviour. 

Thus, although cycling and walking may be rewarded more, it is still possible that the 

campaign images make people associate car driving with positive concepts.  

4. Use persuasive messages brought by persuasive people (i.e., attractive people, liked 

people, experts, authorities) 

4% 
13% 

31% 
43% 

54% 

NothingFinancial
contribution for
development of
tracking service

Assisting in
development of
tracking service

Share data for
development of
tracking service

Promote tracking
service

What would you be willing to contribute to the development of 
tracking services? 
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The persuasive messages for convincing people to take part of the campaign and change 

their behaviour should be set in the local pilots together with the stakeholders. The same 

basic principles hold as for the persuasive messages that will be used in the cycle to shop 

campaign (see p. 42). 

5. Measure who is ready for change (stages of change models) 

We could attempt to measure who is ready for change to adapt campaign messages to what 

the individual needs. In addition, we could measure the potential for changing travel 

behaviour. For instance, car travels of less than 5 kilometres can be replaced by cycling but 

car travels of more than 20 kilometres cannot. Based on trip-based information we could 

determine which messages can be sent to which individuals. 

6. Increase the intrinsic motivation to cycle/walk (self-determination theory) 

There are several ways in which the intrinsic motivation to cycle/walk is increased by using 

Positive Drive. The main aspect is that Positive Drive enhances feelings of competence by 

offering people feedback on achievements (e.g., speed and other statistics) and by offering 

badges for special achievements. In addition, Positive Drive is bolstering the autonomy of the 

individual by having people set their own objectives. 

The intrinsic motivation to cycle or walk could also be increased by increasing a sense of 

relatedness to the city. This could be done by rewarding people that cycle frequently with the 

possibility to make suggestions for the cycling policy of the city. For instance, when having 

obtained a ‘cycling badge’, people could be rewarded with an extra functionality in the 

application that enables them to indicate where there is a need for a bicycle rack of where 

the safety of cycling lanes could be improved. 

7. Change social norms (Theory of Planned Behaviour) 

At the local pilot site, Positive Drive could be embedded in a project that has the aim to 

change how people move through a city. For instance, in the context of a new mobility plan, 

Positive Drive can function as an application that guides people towards new mobility 

behaviour. 

8. Experiment with the infrastructure or environment 

Positive Drive can be used in conjunction with ‘experiments’ in which the environment is 

changed in a certain manner (e.g., car free Sunday, installing a temporary living street, 

changing parking policies). Positive Drive can be used to monitor what happens to traffic 

when these changes are made and point to which changes are successful at changing 

behaviour. 

Step 4: Baseline measurement and segmentation 

The baseline measurement should contain at least a basic understanding of the current 

travel behaviour of the target group. This is necessary to evaluate whether the campaign has 

been successful at changing the behaviour of the target group. Next to accurate and recent 

modal split data at city level (or at the level at which the campaign is run), there should be an 

assessment of the travel behaviour of the users of the tracking device because the modal 

split data of the users can differ from the modal split at city level. These measurements will 

be addressed in WP7 and can be implemented in an in-app survey in Positive Drive. 
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Next to the baseline measurements of travel behaviour, there are several data that might be 

interesting to obtain from the target group. As argued in Step 3, it might be relevant to learn 

about the potential for behaviour change of the target group. One could implement this by 

measuring and analyzing the travel behaviour collected by Positive Drive. In addition, the in-

app questionnaire could optionally investigate subjective information: 

 Reasons for the target group to use their current mode of transport 

 Reasons for the target group not to change their travel choice 

Finally, it could be important to assess the profile of your target group or at least of the users 

of the application. Basic information could be gender, age, and occupation (e.g., a simple 

distinction of whether the person is a student or not). 

Step 5: Defining message, communication channels, 
communication tools/materials 

1. Message to the possible end user 

The message to users has 5 aspects: 

1. The big narrative or the main campaign message (i.e., innovative and/or societal 

idea). Currently, the narrative presented at the Positive Drive website is ‘Play 

Positive Drive and contribute to a better and safer environment’. The narrative of the 

local campaigns can be determined at the local pilot site. Positive Drive is a mobile 

app that rewards ‘good’ mobility behaviour. The desired mobility behaviour is 

defined within the game zone, which will be customised for each local pilot, together 

with the stakeholders and the campaign leader.  

2. Pure promotional messages to promote of the use of the tool complement the big 

narrative to recruit users. The promotional message could be that users are 

rewarded when they register and use the tool. All actions of users (downloading the 

app, completing the survey etc.) can be rewarded within Positive Drive. 

3. Messages regarding the different features in the tool. The current features of the 

tool are explained in Step 6. The features are at the moment clearly communicated 

at the homepage of the website of Positive Drive. 

4. Technical guidance might be needed to establish a correct use of the app and its 

features. This can be a demo film, demo sessions, helpdesk in the app and/or 

website, regular newsletters, etc. This information will need to be translated in the 

local language. 

5. After the campaign, the results of the campaign and the tracking tool (e.g., number 

of participants, visualisations of the collected data,…) will be communicated to the 

community that participated in the campaign. This can be done in the format of an 

infographic. 

2. Image, logo, look and feel: branding 

The branding of the campaign and tool is very important. The branding for Positive Drive has 

already been created. The logo is displayed in Figure 13. Still, the specific game zone can be 

adapted for the local pilot, using different types of messages, senders, and also different 

types of materials and channels. 
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Figure 13: Positive Drive logo and campaign image (taken from the website) 

 Name of the application A.

The Belgian focus group was not that enthusiastic about the name ‘Positive Drive’. Questions 

were also raised with regard to whether the name would physically fit under the image of the 

app on the ‘home screen’ of the smartphone or whether it would need to be reduced in 

length. Perhaps the name of the application could still change according to the local pilot. A 

good aspect about the name is that it is relatively neutral with regard to mobility lifestyle 

(people that rarely ‘drive’ might feel left out, but from a behaviour change perspective we also 

do not need these users).  

 Campaigns and app images B.

The current campaign image can be seen in Figure 13. A positive aspect about the campaign 

image is that several travel modes are presented. The road presented in the image looks like 

a highway favouring cars. Hence, the campaign image is likely to appeal to car users, which 

is a good start for a behaviour change campaign. A local approach to campaign images with 

a local look and feel is strongly recommended (e.g., using a landmark of the city, such as an 

old city tower, or a simplified version of the city skyline in the campaign image). 

3. Message sender 

The message sender will be chosen depending on the local pilot site. Taking into account the 

recommendations in D2.1, the campaign message should ideally be spread by an attractive 

and liked person, ideally a local authority or other celebrity.  

4. Communication materials and channels  

Materials and channels can be listed within the campaign script for: 

 each target group 

 each objective 

 each message 

Channels for the campaign:  

 Website for users and for stakeholders 

 Helpdesk  

 Facebook page: A Facebook page can be set up at pilot level. 
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 Press conference: Every pilot site organizes a press conference for launching the 

campaign and perhaps a press conference with the results of the campaign. 

 Mailing list of users and stakeholders: keep the campaign alive by regularly contacting 

users and stakeholders. 

 Application: Through notifications in the application, we can communicate with users. 

Materials for the campaign: 

 Promotion film: A promotion film can attract attention for the campaign via the 

website, the Facebook page(s), a YouTube channel, or on the press conference 

 (Digital) flyers & posters, banners: Website, Facebook page, press conference  

 (Digital) newsletters: Website, Facebook page, user interface 

 Gadgets: pens, stickers, saddle cover…with name, logo, image, referring to a website 

 Press articles: Press conference, Facebook page, Twitter 

Step 6: Design the tool 

In Positive Drive, users will be tracked via their smartphone (i.e., the GPS function of the 

smartphone). The only hardware that is required for the campaign is therefore a smartphone 

with GPS (iPhone, Android, or Windows Phone). The software is a smartphone application 

and a website.  

1. User interface 

The user interface is a platform in which the campaigner communicates with individuals and 

stakeholders that are involved in the campaign. There is a separate interface for users and 

for stakeholders. 

 Tracked individuals A.

a. First use 

An obvious first step is installing the tracking application. A registration procedure asking for 

an email address will ensure that we can contact users if they win a prize in the Gamezone.  

As argued in Step 4, additional information on the users can be collected with a short in-app 

questionnaire. This questionnaire can consist of a baseline measurement regarding travel 

behaviour or other baseline information (e.g., profile of the user, with basic information such 

as age and gender).  

At this point, the user should also be informed if Positive Drive will track them automatically 

and will need to be asked permission for automated tracking. Positive Drive does include the 

possibility to record trips automatically by running in the background, but tracking can also be 

initiated by manually pressing a start/stop button. 

b. Before a trip 

Before a trip, users can press a ‘start’ button (see Figure 14). Travel behaviour can be 

influenced by offering users information about the trips they wish to undertake (e.g. give 

extra rewards to certain routes in order to motivate users to use it). A route planner is 

available in the Positive Drive app. 
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c. After a trip 

Positive Drive offers feedback to the tracked individual after a trip. The following after-trip 

statistics are presented:   

 Route 

 Distance 

 Speed  

 Calories burned 

 Saved CO2 emissions 

 Smiles collected 

 Money saved 

Users can choose which statistics they prefer, and want to see first. They can also invite new 

users, through the app.  

    

Figure 14: Positive Drive screenshots the ‘Start’ tracking button and the statistics. 

d. Tracking and Gamification: CARS 

Gamification adds gaming elements - such as points, levels and leaderboards - to a tracking 

tool. There are different methods to gamify tracking mobility behaviour: Challenges, 

Achievements, Rewards and Scoreboards: 

 

 Challenges  

Positive Drive gives the users the opportunity to invite friends and colleagues to join the 

Positive Drive campaign. Within this 'friends system', it is possible to monitor each other's 

performance, like each other’s achievements and compare progress. In addition, users can 

also have shared goals to achieve, making it possible, for example, to cycle together in order 

to achieve a CO2 target. 
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 Achievements when users accomplish 

something 

Within Positive Drive, badges can be earned by 

accomplishing targets, such as CO2 reduction targets.   

Figure 15: Positive Drive badge 

 

Figure 16: Positive drive 
smileys 

 

 Rewards: Virtual or real-life 

After setting challenges (by the individual or by the tool, 

based on the tracked data) and reaching individual or 

collective achievements, gamified rewards can also be issued 

to the user. The achievement can in itself be considered as a 

form of a reward. Achievements will be rewarded with a 

badge, which users can share on their social channels. Within 

Positive Drive, the user is rewarded by (s)miles. The (s)miles 

can be used for real-life rewards, set within the in the in-app 

Game room. Here a user can play with their earned (s)miles 

and win prizes offered by local sponsors. 

 Scoreboards, e.g., most kilometres (cycled, 

walked), calories burned, or CO2 saved 

Within Positive Drive, users can invite friends and colleagues 

to join Positive Drive. Within the friends system, it is possible 

to monitor each other's performance, and to like compare 

them. In addition, shared goals can be set and achieved. 

 

Figure 17: Positive Drive 
Friends system Scoreboard 

 

 Stakeholders B.

Stakeholders may benefit from a user interface that is different from the interface of the 

tracked individuals. In this user interface for stakeholders, stakeholders can monitor incoming 

tracking data. This may increase stakeholder involvement in the tracking campaign. For most 

stakeholders, tracking data will need to be aggregated and transformed to simple numbers 

and graphics. The Table 11 gives an idea of what kind of information within a user interface 

for stakeholders would be relevant for the Positive Drive app.  

2. Back end for campaigner 

The back end is the relation between the tool and space for the campaigner, and should tell 

us who is participating, who should be rewarded, what behaviour should be enhanced, etc. 

The campaign leader should be able to have an idea on who is participating and to what 

extend the user is participating. Therefore, this back end service for the campaigner is 

definitely needed. It should at least contain: 
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 Number of users of the app: downloads of the app, registrations within the app, active 

users of the Positive Drive app 

 Contact details of the users (only for campaign use and rewarding schemes. This will 

be asked whenever a user claims a prize) and background information  

 Specific tracking data needed for chosen rewarding schemes: e.g. trips made or 

mode used. Positive Drive will provide a website interface with an easy search tool for 

every pilot site. With this interface, campaign leaders are able to have a closer look to 

all local data.  

Table 11:Stakeholders Positive Drive: targets and information 

Stakeholder group Target(s) Information for stakeholder interface 

Local authorities 

- Increase liveability in 
municipality/ promote cycling/ 
promote specific policy… 

 

- Number of tracked individuals 
- Number of tracked trips 
- % of cycled/walked trips 
- Heath map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 
- Benchmarking with other cities 

Local businesses 

- Increase profit 
- Create value 
- Increase customer satisfaction 
- Increase number of customers 
- Increase brand awareness 
- Social Responsibility Image 
- Increase accessibility of the 

business 

- Number of individuals in a cycle-to-
shop initiative within ten km from 
the business 

- Number of individuals 
cycling/walking to the business 

Companies – 
Employers 

- Increase profit 
- Create value 
- Increase employee satisfaction 
- Reduce time loss in traffic 

All within the company: 

- Number of tracked individuals  
- Number of tracked trips 
- % of cycled/walked trips 
- Heath map of cycled/walked trips 
- Bottlenecks for cyclists/walkers 
- Benchmarking with other 

Companies 

Step 7 to 12 

Steps 7 to 12 will be worked out during the following trajectory of the TRACE consortium. 

Within the following, these concerns and ideas are already integrated within three 

alternatives. Within each example, both the overall campaign-related as specific tool-related 

building blocks are listed.  
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4. Conclusion 

In this report, we presented a set of guidelines for developing tracking-based behaviour 

change campaigns. We applied the campaign guidelines to the three tracking tools that will 

be developed within the TRACE project: Cycle to shop, Positive Drive, and Traffic Snake 

Game. The present guidelines can be used to guide the development of these tracking tools 

in line with the needs of stakeholders and potential users. To fully consider all stakeholder 

and user needs, one should take into account deliverables D2.1 and D2.3 which have been 

developed in conjunction of the present deliverable. Finally, this deliverable can be used as a 

guideline for the pilots in the eight pilot sites and to fuel the specific pilot implementation 

strategies (D6.1) and the reporting activities of the pilots (D6.2.x.y). 

 


