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About TRACE
The mission of the TRACE project is to assess the potential of movement tracking services to better plan and
promote walking and cycling in cities, and develop tracking tools that will fuel the take up of walking and
cycling measures. The project targets established measures to promote cycling and walking to the workplace,
to school, for shopping purposes or simply for leisure.
More particularly, TRACE will assess the potential of ICT based tracking services to optimise the planning and
implementation of such measures and enhance their attractiveness and potential impact. Issues such as data
privacy, cost, interoperability, financial/tax incentives, infrastructure planning and service concepts will be
addressed.
Dedicated TRACE tracking based tools to promote behaviour change and support mobility planning will be
tested in eight pilot sites: Breda (NL), Agueda (PT), Southend on Sea Borough (UK), Bologna (IT), Esch (LU),
Belgrade (RS), Plovdiv (BG) and Belgium, and evaluated in terms of impacts, success factors and benefits,
while preparing for their full commercial exploitation. To that end, common, flexible and open access tools
will be developed, which address related ICT challenges and enable the development of products based on
tracking services tailored to the requirements of specific measures by market-oriented application
developers.
Users, policy makers, and walking and cycling practitioners will be closely involved in all stages of the project.
In the end, TRACE aims to increase and optimise the use of ICT tracking services for the promotion and
planning of cycling and walking in cities through:







An open knowledge base on cycling and walking tracking possibilities, challenges, solutions and
benefits
Open access tools addressing fundamental ICT challenges to be used by market-oriented application
developers
Market-oriented tools to be used in the TRACE sites and elsewhere
Direct involvement of commercial actors interested in developing top-notch tools for cycling and
walking promotion
8 pilots that will become successful examples for other sites to follow
Widespread promotion and take-up of TRACE’s tools and approaches by cities and related
stakeholders, thanks to the project’s extensive dissemination and take-up activities
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What is this document about?
This document corresponds to Deliverable 2.3 of project TRACE, “User requirements for tracking services
aiming at behaviour change”.
This document includes specifications on user requirements for the behaviour change tools which will be
developed in TRACE – Cycle to Shop app, Traffic Snake Game school app and Positive Drive.
Since the TRACE behaviour change tools have different target groups and approaches, the contents
presented capture distinct situations, which may be an useful input for other tools with similar objectives
and approaches. Therefore the document will be useful not only to the internal development of TRACE, but
also to other initiatives involving tracking and behaviour change.
For each type of tool and user target group, the manual will contain specifications on:





Features for stakeholders
Features for end-users
Tool requirements derived from features needed
Commercial exploitation possibilities – particularly the identification of potential sources of revenue

For a quick understanding and “visualization” of how the apps really work from a user perspective, Chapter
5 provides a user story for each application.
The inputs applied in the definition of these user requirements are the ones contained in TRACE deliverables
(i) 2.1 - Assessment of the potential and conditions for use in behaviour change initiative – and (ii) 2.2 Guidelines for campaign design using tracking services. These include broadly a review of mobility behaviour
change approaches and a user and stakeholder consultations – through surveys, focus groups and interviews.
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1. Cycle to Shop app
1.1 Application framework
Context and aims
A promising scenario where tracking initiatives can prove particularly effective is in cycle-to-shop promotion
applications. One prominent type of application are cycle-and-score schemes. These projects encourage
citizens to ride their bikes to checkpoints that are positioned at local shops in an urban area. The system
assigns each participant with a score or rewards by checking in to checkpoints. The collected scores are then
used to reward participants. Appealing rewards persuade participants to opt for the bicycle instead of the
car more often. Rewards could range from the merely symbolic to points that participants can exchange for
products or discounts, or that grant them a ticket in a prize draw. Local shops will benefit from new cycling
customers if they install their own checkpoints at their shops. If the expected benefits of having a checkpoint
at a shop or office are clear and appealing enough to local businesses, and provided that they could do so
with little investment and effort, the value (and, consequently, impact) of the cycle-and-score system can
increase substantially as the system grows in density. Such a crucial increase in the value of the system would,
in turn, make it more appealing for both the participating citizens as well for more local businesses to join
with additional checkpoints. The objective of this task is to build a next-generation cycle-and-score
application that achieves a step forward relatively from existing cycle-and-score schemes. The main insight
is to go beyond the closed-system approach that is common in most current schemes, which prevents (or
substantially hinders) third-party players from adding their own checkpoints to the system, hence restricting
the system to a relatively small and sparse mesh of checkpoints. This implies shifting from small-scale closed
cycle-and-score systems to an open paradigm that promotes the involvement of local businesses as
checkpoint providers, in a "plug-and-join" basis. The resulting large-scale system will provide a considerable
higher value to its main stakeholders: both the participating citizens and the local businesses.
Initially envisaged features
Building this next-generation application will require solving a number of non-trivial challenges that WP4 will
have addressed. These will include the following distinguishing features:
-A dynamic and open checkpoint system, allowing third-party entities to add a new checkpoint to the system
anywhere, any time. Additionally, the system should also allow existing checkpoints to temporarily join and
leave, providing businesses with the flexibility to activate their checkpoints only in periods where customer
presence is advantageous (e.g. during business hours only for certain local shops).
- Novel tamper-evident and privacy-enabled cycling tracking techniques based on commodity personal
mobile devices carried by participants (e.g. smartphones) and on cheap checkpoints at local businesses. We
will make use of affordable wireless communication technologies such as WiFi, Bluetooth and Near-Field
Communication, which are increasingly common on personal mobile devices and other computers.
- Tracking will be tamper-evident, in the sense that any attempt by a participant or checkpoint owner to
deceive the system in order to get fraudulent benefit will be detectable.
- Although tracking will rely on mobility data collected at untrustworthy checkpoints, the tracking system will
employ security mechanisms to ensure that each participant's mobility patterns are concealed.
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- Applications for context-aware geographic visualization of nearby checkpoints and for checkpointaware
route planning. Checkpoint-aware route planning is a variant of state-of-the-art bicycle route planning that,
besides taking into account typical criteria such as elevation and traffic, also tries to maximize the presence
of checkpoints in the suggested routes.
- A pay-per-visit payment model that asks checkpoint owners to fund the reward system in a fair proportion
to the number of visits that were accounted at that checkpoint. A pay-per-visit payment model is in many
ways equivalent to successful pay-per-click models employed in web-based advertisements. Variants of the
base model will also be studied, including the possibility for local businesses to promote a checkpoint (higher
visibility in user maps and worth a higher score per visit) in trade for a higher price per visit.
- The possibilities offered by social networks to increase the effectiveness of these serious games will also be
explored.

1.2 Features for stakeholders
Target / type of shop. The stakeholder assessment1 did not provide reasons to favour some types of
businesses in relation to others and it is likely that the ideal targets will differ from site to site. This is true for
type of shop as well as size. A shop characteristic that seems to be particularly promising in terms of potential
interest of the business to engage in the CtS network is the relatedness of its image, products or practices to
environmental issues. For example, a biological food shop will have a higher probability of engaging than a
common food shop. For the tool, the related specification is that it should be open to any type of shop.
Benefits to shops. According to the surveys2 and focus groups3, the main benefit as perceived by shops is the
attraction of more costumers to their business. Additionally, the intrinsic motivation of some local business
owners for environmental issues may also be a relevant factor, i.e. even if they are not sure that adhering to
the Cycle to Shop network will bring them economic benefits, they might be interested in joining. A secondary
issue may be the interest in dealing with parking scarcity, promoting cycling as a way for the costumer to
avoid the burden of scarce or paid parking.
Image/branding. As mentioned above, the main driving factor for shops is the ability to attract customers,
which should therefore be the most important target of the chosen branding. Nonetheless the brand of the
product also contributes to develop the image of the shop and in that sense is relevant for shops.
Furthermore, local shops tend to be sensible to the argument that cycling promotes local lifestyles, and
therefore local shopping. Therefore, the chosen branding should function well both from the perspective of
users and shops. For shops, possible key messages that the brand should transmit are: (1) green, socially
responsible, (2) local shopping, (3) cool, (4) bike user friendly, (5) healthy.

1

Deliverable 2.1 and Deliverable 2.2

2

Deliverbale 2.1

3

Deliverable 2.2
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Types of offers. Three different types of offers are foreseen:
Type of offer

Stakeholder

Timing

Type of
reward

Criteria

Shop regular

Shop

Permanent

Regular

Fixed CtS criteria

Shop challenge

Shop

Temporary
(selected by
shop)

Special

Still open if fixed or more flexible
criteria will be used. To fine tune
based on feedback from shops and
users.

Temporary
(selected by
manager)

Special

Flexible. Manager choses criteria
according to target group and
challenge envisaged

Manager challenge Manager /
municipality

Eligibility to rewards. Under which criteria should a user be rewarded by local shops? The criteria options
are distinguished according to the type of offer. In every case it is an assumption that the user is rewarded if
he consumes in the shop.
For the shop regular offer, two main possibilities regarding the eligibility to rewards were considered:



The customer is eligible to a benefit if he/she arrives at the shop by bicycle
The customer is eligible to a benefit if he/she is a proven regular bicycle user or arrived in the area
by bicycle

For shops, the main interest is in attracting new clients and, in this perspective, they are interested in that
the criteria are sufficiently flexible to enlarge their customer base. In this sense, their preference tends to
the second option above, which seems to be less restrictive on eligible users (for example, opening the
chance to gain rewards for people who live or work at walking distance to the shop. However, the second
option may be less clear in the definition of the concept of the product of promoting travelling to shops). On
the other hand, a rule strictly based on regularity of cycling may fail to attract occasional cyclists to use more
the bicycle on trips to shops. The desirable scheme would be able to reach the two targets, which is possible
through a mixed eligibility scheme which allows rewards either for users arriving by bicycle or to regular
bicycle users (examples of possibilities: users with bicycle trips in at least three days in the past week; users
who used the bicycle towards the area of the shop, but not necessarily exactly to the location and at the time
of entering the shop – for example, a morning commuter to work is eligible to a reward in a nearby restaurant
at lunch time).
For the manager challenge and, possibly, the shop challenge, more diverse criteria will allow to define
challenges that are at the same time interesting to users (introducing continuous novelty to the application)
and representing relevant objectives for the manager or shop regarding target group or type of activity to
incentivize. Possible interesting criteria to define challenges are:



Target group: age, regular/occasional cyclist, residential or work location, frequent/occasional
customer.
Challenge criteria: km’s cycled, time cycled, area, link, path, schedule (happy hour), number of checkins, days cycled per week.

Definition of rewards. According to the focus groups, the rewards will normally be discounts in the purchase
of products, but may be other types of rewards, like product offerings in the purchase on other products.
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The definition of type of reward should be open for the shop to decide, as this depends on the shop’s policy
which should not be restricted. The tool should therefore provide users with the possibility to easily check
what is the reward being offered by each shop. However, for the regular shop reward, there should me a
minimum requirement regarding the rewards offered, which should be substantial – shops should not be
able to enter the CtS network if rewards are too small to be valued by the users. The reason for this
requirement is that users should have enough confidence in the system to trust that any shop available in
the CtS network will provide a valuable benefit. A clear rule must be defined for this. For example, the rule
could be that the value of the reward should be at least 5% of value of the purchased items or services.
Shop rules compliance check. There should be a system which would allow to confirm that the shop is
complaying the minimum reward requisite and providing the rewards announced to the users. This validation
will be made through a two stage system:



Validation of the shop by the system manager, upon registration. This validation should be
guaranteed as quickly as possible after the shop registration;
A system of complaints by users, who have the possibility to report a non-compliance to the system
operators.

Reward eligibility validation process in shop. The following processes of reward eligibility validation are
possible:
1. Customer shows on his app a confirmation that he is eligible for discount. In this system the user’s
app shows a confirmation that the user is eligible for a reward in the shop. The user shows this
confirmation to the shopkeeper, who gives the reward based on this information. This system should
reduce the scope for fraud by a dynamic confirmation system which makes it difficult for users to
use an image of a confirmation rather than a true confirmation. This system is the simplest one as it
only requires the action of the customer showing the confirmation to the shopkeeper.
2. Employee checks in an internet based application whether the customer (identified by name) is
eligible. In this system the customer informs the shopkeeper that he is eligible for a discount and the
shopkeeper is able to confirm this in an online application which shows a list of eligible customers
based on the applied eligibility criteria. This system implies two actions and an extra hardware, which
are the customer informing the shopkeeper and the shopkeeper confirming the eligibility in an online
computer application or website. The later step may be complicated for operations or security
procedures in certain shops.
3. Process is fully automatic: customer is checked in by the application once he/she enters and stays at
the shop and a small monetary benefit is automatically given by the system to the user bank account.
At the same time, the system charges the shop the same amount. Alternatively, the automatic
system could count the number of validations as points which are convertible to rewards (for
example, a shop may give a given reward after the user arrives ten times at the shop by bicycle).
For its simplicity (and assuming that there is reasonable ability to avoid fraud), the first system is preferred
in the case of shops. The third system might be a preferred option for some shops. Furthermore, it would be
appropriate for other types of stakeholder rewards, like for example employee benefits for commuter
cyclists. Ideally, the tool should be ready to apply one of the two options – customer shows validation in
smartphone or validation is automatic – depending on the preference of the participating stakeholder.
Reward attribution system (direct or indirect). The attribution of reward from the shop to the customer may
be direct (at the moment of purchase) or indirect (shopkeepers pay to the system manager and the system
manager pays to the customer).
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In the direct system, the user receives a validation of check-in in the mobile phone, which serves to show to
the shopkeeper that he is eligible for a discount (see validation of arrival and presence in shop below).
The indirect system is automatic and functions without any interaction between the shopkeeper and the
customer. However, it makes it challenging to relate the reward to the amount consumed by the customer
(like a percentage discount to the price paid by the customer) and a possibility could be to set a small fixed
monetary reward, possibly dependent on the type of shop (e.g. a restaurant would be willing to give a higher
absolute reward than a café). This system also presents challenges related to the system of centralized
payments and redistribution of money to customers. The possibility to arrange an automatic indirect
payment system therefore presents additional challenges and it is not clear that it will be significantly useful
before a state of maturity and popularity of the system is achieved. For a matter of simplicity (and initial
development efforts), it is suggested to not make this feature prioritary in the development of the first
version of the tool. The pilots may lead to a reassessment of this possible function. Therefore the tool to be
developed in TRACE should rely on a direct reward attribution system between shop and customer.
Validation of arrival (and presence) in shop. Based on the initial ICT specifications4, this part provides an
assessment from a user perspective of possibilities in terms of validation of arrival and presence in shop,
considering the possible technologies and their (dis)advantages. The system of validation of arrival (and
presence) to a shop can follow different approaches:




GPS location detection: in this system the user is detected to enter the area of influence of the shop
and to stay there for some time. This system is not fully reliable in terms of validating the presence
of the user in the shop for two issues: a simply GPS based location system has location accuracy
limitations; there may be shops close to each other within the same area of influence, a case in which
the system may assume that the user is standing at a site when he/she is in a site next to it. This type
of event should not be a crucial problem if the reward attribution system is direct, because in this
case the reward attribution is only effective if the user directly requests the reward. A slight problem
will be that in the case the user is at a different site next to the adherent shop, he/she will still receive
a notification of eligibility to the discount; this may be seen by the user as a burden, although
probably not of much severity. In the specific case of the site being a workplace (and the adherent
stakeholder the employee), this issue is not a real problem, since there is not the possibility that the
user is going to a different workplace next to his/her workplace.
Beacon or QR code based: in this system there is a hardware in the shop which detects the presence
of the cyclist either by contacting with the user’s mobile phone or a beacon carried by the user. An
alternative is to have a QR code at the shop which the user reads through his/her mobile app. This
system is more reliable in terms of arrival in shop detection than a simple GPS detection, but has the
disadvantage of requiring hardware or the QR code, which are something to avoid for the sake of
ease of use of the system by shops and users. This solution would be probably necessary in an indirect
reward attribution system, to avoid false positive reward validations which would not be tolerated
by the shopkeepers.

By default, the system should be based on basic GPS location detection. A system obliging the user to carry a
beacon does not seem promising. The system based on either a shop based beacon or a QR Code contacting
with the user mobile application could be an additional option (optional for adhering shops) which would
enable a reliable indirect rewarding system for stakeholders who prefer this option.

4

Deliverable 4.1
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Registration process. The registration of participating stakeholders must be as simple and quick as possible.
Filling in a simple form will be enough to instantly create a checkpoint of a new stakeholder. The form should
include the following minimal required information: type of shop, name of shop, location (exact GPS
coordinates), description of reward given, and definition of applicable eligibility criteria. Additional data may
be asked to shops for analytical purposes, but it is not mandatory for the functioning of the system. The
definition of location coordinates may be made automatically by clicking on a map on the exact location of
the shop. A wrong location definition may invalidate a correct checkpoint validation. For shop chains, it
should be possible to introduce multiple checkpoints for a single registration, provided that the rewards are
the same for all shops in the chain.
Bicycle use detection. Is it important for shops that the bicycle detection is reliable? Is it a problem if it a
problem if the system gives false positives or false negatives? In principle the shopkeepers’ main interest is
to attract new clients and if this goal is met, it is not a main concern if there are some false positives. In the
case of false negatives, it might be a problem since both they may lose the interest of customers and
customers may direct their complaint about the false positive to the shopkeepers. From the perspective of
shopkeepers, false positives are tolerable and false negatives are not tolerable, even though both are
regrettable.
Materials. The shops are interested in being publicized through the CtS network but also in improving their
image. For the later, it is a desirable feature to give shops the possibility to express their participation in the
CtS network through physical materials in the shop. A small label which may be affixed at the entrance or
another part of the shop would deliver this need. Participating shops may be sent the sticker label via mail.
Payment of fee to system manager. Fees will not be requested to shops during the execution of the TRACE
project, but the system should be ready to cope with payments for a later stage where funding is needed to
keep the initiative going. The ideal system of payments depends on the reward attribution system (direct or
indirect). If the system were indirect, then the payments would be automatically defined and executed
depending on the number of checked-in customers. As this system is excluded at the initial stage of
introduction of the product in the market, the payment system should be defined for a direct reward system
where the rewards are directly given by the shop. In this case, the payment may be regularly executed by
shopkeepers (e.g. once a month or once a year). In terms of whether and how much shops have to pay to
belong to the network, there are several possible options to consider:



Payment is made by all shops / payment is made by shops with more than a minimum of checked-in
customers;
Payment is fixed / payment is proportional to number of checked-in customers.

53% of the surveyed shops have answered they would see a benefit in belonging to the CtS network.
However, they do have doubts that they would earn money from belonging to the network, with only 16%
of respondents assuming that they would probably gain. However, if it were clear that belonging to the
network would bring them monetary benefits, 57% of them would be willing to share a small part of them
with the product manager. This results in that only when it becomes clear that shops are gaining from it
should they be requested to pay a fee. It also makes sense that this fee would be proportional to the number
of check-in customers, however that may put doubts regarding the reliability of the system in counting checkin clients. This risk is partly mitigated in the direct rewarding system since the shop owners are able to confirm
whether they are attributing rewards to customers.
Data to stakeholders. Obtaining data was stated in the survey as the least important motive of the shops to
belong to CtS. However, there is some interest from shops in this data which could be an additional
motivating factor for participation. The most relevant data for shops is the number of customers that are
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checked-in. Other data could also be interesting and shared with shops, like information on the customers’
general and mobility profile. For the later, it could be relevant to share the origins and schedule of customer
trips.

1.3 Features for users
Benefits for users. The user survey5 has shown being rewarded as the having the highest interest from
potential users (significantly higher than, for example, the focus on shopping). The user survey has shown
being rewarded as the having the highest interest from potential users (significantly higher than, for example,
the focus on shopping. For users, CtS provides a reward for doing something that is good for their city and
the environment. They get rewarded in two ways. The first one is that they get monetary of other material
benefits given by the CtS network of shops. The second reward is the recognition that they will get for doing
something that is good. CtS should be able to give them that recognition. Another aspect of motivation that
the TRACE user survey has shown to be of high value for bicycle users is the ability to help policy makers in
designing better cycling policies through the information from the tracking of their trips. In countries where
cycling is not yet seen as a “normal” activity for utilitarian mobility, users tend to have a strong identity as
cyclists who clearly recognize themselves as people who are doing a positive contribution for society who
should be recognized for it either through rewards or better infrastructure for cycling. In this type of context,
despite the number of cyclists is reduced, the interest of the users and word of mouth communication
potential should be higher than in other sites.
Image/branding. For users, the branding of CtS should put an emphasis on the rewarding and recognition
dimension of bicycle users6. Even though the main rewarding stakeholder is shops, the branding may not be
necessarily focused on the shop dimension, but to send a more general message of rewarding bicycle
utilization, extending the scope of influence not only to shopping trips (which is limited) but to all types of
trips. This aligns appropriately with the criteria of attributing rewarding rights to regular cyclists and not only
to users arriving at the shop cycling. It also allows the entrance of other types of stakeholders in the system,
like for example online shops, service providers or employers.
Ease of use. For users, simplicity of use of the application is particularly important. This fact was indicated
both by the surveyed potential users and by the consulted experts7. Besides simple issues like whether the
app works properly, the user can easily find whay he wants, the app does not ‘block’, etc., the necessity of
ease of use has implications for several features of the application:




Reward attribution system (direct or indirect). An indirect reward attribution system would be the
simpler alternative to the user. On the other hand, for certain types of users and shops, the personal
contact between the customer and the shopkeeper regarding the bicycle use reward may be a
desirable aspect from the perspective of the user’s sense of recognition and the shopkeeper’s
customer relation policy.
Reward eligibility validation process in shop. In terms of simplicity, it is important that the user does
not have to perform any action for the application to determine if the user is eligible for a reward.
As the user enters and stays in the shop, he/she may receive an automatic notification warning that

5

Deliverable 2.2

6

Deliverable 2.2

7

Deliverable 2.1
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he/she is eligible for a reward (and what type of reward). By opening the notification (or the app),
the validation message is made available for the user to show to the shopkeeper at the moment of
payment. An equally good alternative for the user (but not for the shopkeeper as mentioned above)
is simply to state his/her name which the shopkeeper may confirm in the shop’s online application.
Registration process. The registration should be as simple as possible. In the direct rewarding system
with the app display message validation process, it is not necessary for the user to supply his/her
identity (name or email address). A registration process would be unnecessary. However, for user
communication purposes it will be desirable to obtain his/her name and email address. Other
personal data may be obtained for user analysis and information provision to stakeholders (age,
gender, residential address)
Bicycle use detection.
o Automatic detection of trips: the detection of the realization of bicycle trips should be
automatic, so that the user does not need to activate the application for registering trips.
This is an essential feature for keeping the majority of the users active. At the same time, it
mustn’t consume too much battery life or have excessive data storing costs.
o Reliability: for users it is unacceptable to get false negative bicycle detection events, since
this will seem unfair as the user will not have access to a reward that would be rightfully
his/hers. False positives are tolerable as they don’t imply a damage to the user.

Data. For the user it is an interesting feature to obtain data about their trips. The following elements are
particularly relevant:







Number of rewards obtained: possibly with estimation of the monetary value of those rewards
(based on the types of shop/stakeholder checked-in and the average reward given by each type)
Calories: based on the number of total kilometres made, a daily statistics on the calories burnt may
be computed for the user. It is relevant to relate the number of calories to standard health
recommendations. Calories tend to be more appreciated by female riders.
Kilometres made: daily statistics of kms travelled. This information tends to be valued my male users.
Time riding.
CO2 emissions saved (number of trees needed to replace CO2)
Map/heatmap with paths and stops made by user.

Map. An essential feature is a map containing the information of the location of the adherent sites. By
touching in a site, the user is able to check the information on the name, type of shop, location and rewards
given.
Notifications. Push notifications to the user may have several purposes which are relevant in the case of the
CtS. Some notifications which seem useful are:





Check-in: alert the user that he/she has checked-in the adherent location. Opening this notification
will direct the user to the eligibility confirmation window.
Close to an adherent shop: this notification should appear only once for each shop and within a
walking distance to the user’s location. This feature is interesting for the user and a way to promote
the shop.
New challenge in the area.
Regular rewards and statistics report (see below).

The user should be able to turn on and off each type of notification in the app definitions menu.
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Gaming features. Gaming features tend to have the capacity to engage users8. In the case of the CtS app, the
rewarding element is already a relevant gaming like feature by given the user a real reward. This element
could be brought forward in the user experience by for example comparing the check-ins rewards obtained
by the user with other users in the total network and in specific shops.
Customers as promoters of the application to shops. The customers may be the best promoters of the
application to potential adherent shops. This effect may be particularly strong in sites where cyclists have a
strong identity and are interested in promoting cycling in their city. A mechanism should be created for users
of the application to suggest other users or their shops to engage in the network. Such “bring-a-friend”
approach should be rewarded in some ways. A possibility is for the app to include a function of sending a
notification to the shop sent by the customer. A standard email would be sent to the shop mentioning that
the customer has suggested the shop to adhere to CtS.
Sharing achievements. Sharing with friends is both appreciated by a significant part of users and a form of
advertising the application. The provision of an appealing rewards and statistics report shareable with friends
in Facebook or other social media is a way to please some users and advertise the app. Also, it should be
possible to share relevant achievements.
Privacy. Privacy of data is the second most important issue for both he surveyed potential users of tracking
applications and experts. A challenge for this application is not allowing the data on personal information
(name and email) to be accessible together with the trips data (path and time of trip) for any third party,
including the system manager or the adherent shops. Another common privacy feature is not to allow the
sharing of isolated paths of users which would allow to identify the individual in question from the location
of the start/end of trip.

1.4 Other features
Period of campaign. CtS is meant to be a permanent rewarding system to bicycle users. The campaign time
period is undetermined. Notwithstanding, it may be possible to integrate special campaigns for limited time
periods, which may be either transversal campaigns for the whole CtS system, local campaigns within certain
areas (cities) or site campaigns performed by a single shop. In the TRACE pilots, a minimum campaign period
of 6 months is envisaged.
Flexibility on scope of application and branding. The structure of the application is based on flexible
checkpoints including multiple stakeholders who give rewards to users of the app that comply with some
conditions regarding the use of the bicycle. This structure can be applied to other contexts that not
exclusively covering the shop type of stakeholders. In that sense, it will be possible to customize it to other
contexts of application (see examples below). For that aim, it is important that the system is as much as
possible flexible in terms of some of its features (as specified above) and the branding associated with the
tool.
App use statistics. A database should be created with application use statistics, including elements like the
number of app uses by the users and number of uses of each of the app functions.

8

Deliverable 2.1
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1.5 Summary of requirements
REQUIREMENT

DESCRIPTION

Stakeholders allowed

Any type of “shop”.

Image/branding

The ideal brand would conciliate several messages:
For users: rewarding and recognition of bicycle users
For shops: key messages are (1) green, socially responsible, (2) cool, (3) bike
user friendly, (4) healthy.
 Shop regular: attributed by shop on a continuous basis
 Shop challenge: temporary special rewards attributed by shops
 Manager/city challenge: temporary special rewards attributed by
system manager

Types of offers

Eligibility to rewards

Shop regular: A mixed eligibility scheme which allows rewards either for
users arriving by bicycle or to regular bicycle users (e.g. commuting to work
to the shop area and being rewarded later that day). By default a shop
allows for any of the two criteria for reward attribution.
Challenges: km’s cycled, time cycled, area, link, path, schedule (happy hour),
number of check-ins, days cycled per week

Definition of rewards

Shops make their own description of the rewards given. A minimum
requirement regarding the rewards offered is defined as at least 5% in value
of the purchased items or services. The control system that shops are
attributing the promised rewards and within the minimum standard relies
on feedback by the users, who can report anomalies to the system manager.

Reward eligibility
validation process

The user gets a confirmation on the app (through a notification) that he/she
is eligible for a discount and shows that notification to the shopkeeper. The
system of location confirmation should be based on basic GPS location
detection with no other hardware. As an additional functionality (for the
sake of flexibility of scope of application), the system based on either a shop
based beacon or a QR Code contacting with the user mobile application
could be an option for shops which would prefer the reliability provided by
this solution (applicable under an indirect rewarding system). An added
feature for any initiative which require it (which is not the case of the basic
CtS application) is to be able to validate the use of a specific vehicle/bicycle
through the introduction of a beacon in the vehicle which communicates
with the app.

Registration process for
shops

The shop registration process is done simply by filling in an online form with
minimal required information: type of shop, name of shop, location (exact
GPS coordinates), description of reward given, and definition of applicable
eligibility criteria. Additional non-mandatory data may be asked to shops for
analytical purposes. The definition of location coordinates may be made
automatically by clicking on a map on the exact location of the shop. For
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shop chains, it should be possible to introduce multiple checkpoints for a
single registration, provided that the rewards are the same for all shops in
the chain.
Registration process for
users

A registration is not mandatory for participation in the TRACE pilots but the
following data will be requested for communication and segment analysis
purposes: name, email address, personal data (age, gender, level of
education, occupation, residential address).

Bicycle use detection

If there is no 100% reliability on mode detection, false positives are
tolerable. False negatives are not tolerable.

Map with checkpoint
locations

Map containing the information of the location of the adherent sites. By
touching in a site, the user is able to check the information on the name,
type of shop, location and rewards given.

Materials

A small label which may be affixed at the entrance or another part of the
shop. Participating shops will be sent a sticker label via mail (if there is
budget available).

Payment of fee to system
manager

The system will be prepared for payments by shops, even though this will
not be applied during the TRACE pilots. The payment is made by shops with
more than a minimum of checked-in customers. The fee is proportional to
the number of checked-in customers, yearly.

Data to shops

Shops will have an account or receive an email which allows to access:
number of customers checked-in; average age of checked-in customers,
share of male/female customers, map location of origins of trips of
customers.

Data to users

The following data would be relevant for users:







Notifications



Number of rewards (or points) obtained:
Estimation of the monetary value of those rewards (based on the
types of shop/stakeholder checked-in and the average reward given
by each type)
Calories: based on the number of total kilometres made, a daily
statistics on the calories burnt may be computed for the user. It is
relevant to relate the number of calories to standard health
recommendations. Calories tend to be more appreciated by female
riders.
Kilometres made: daily statistics of kms travelled. This information
tends to be valued my male users.
Time riding.
Map with paths made by user.
Check-in: alert the user that he/she has checked-in the adherent
location. Opening this notification will direct the user to the
eligibility confirmation window.
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Close to an adherent shop: this notification should appear only once
for each shop and within a short distance to the user’s location,
when he/she is standing (not riding).
Regular rewards and statistics report notification.

The user should be able to turn on and off each type of notification in the
app definitions menu.
Gaming features

Comparing the check-in rewards obtained by the user with other users in
the total network and in specific shops. Number of challenges completed.
First user to complete a challenge.

Customers app promotion
feature

Function of sending a notification to the shop sent by the customer. A
standard email is sent to the shop mentioning that the customer has
suggested the shop to adhere to CtS.

Shareable achievements

Appealing achievements, rewards and statistics reports shareable with
friends in Facebook or other social media is a way to please some users and
advertise the app.

Privacy

Not allowing data on personal information (name and email) to be
accessible together with the trips data (path and time of trip) for any third
party, including the system manager or the adherent shops.

Simplicity / ease of use for
users

All the features above should be designed in the tool guaranteeing the most
simple and intuitive utilization possible.

App use statistics

A database with application use statistics, including number of app uses by
the users and number of uses of each of the app functions.

1.6 Commercial exploitation possibilities
The future commercial exploitation of CtS has different possibilities. Generally, as identified in marketing
expert interviews, a case for successful commercial exploitation of applications is that they have many users.
If there is a sufficient number of users, there will be ways to obtain financial support. There are different
possibilities to this:




Advertising
Selling collected information
Engaging users with other products

In the specific case of CtS, there are additional specific possibilities:






Participating stakeholders pay fee to be in the system (as described above)
Participating stakeholders pay additional fee to being part of push notifications to users on specific
campaigns or ‘close to shop’ alert
Tracking data: as the CtS app is always collecting data on the users’ trips and mobility options, this is
valuable data for local authorities and possibly to other stakeholders (including shops)
Public authorities financing
Bundling with other related services (discount services, shop evaluation apps, …)
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These possibilities will be further assessed with the pilots, considering feedback from the participating and
observing stakeholders.

2. School TSG app
2.1 Application framework
Context and aims
The aim 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 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 project the game was brought to the
European level. The evaluation showed that the percentage of sustainable trips during the game show an
average increase over the three years (of the CONNECT project) of 14.27%. A target was set for an increase
in the sustainable trips "after" results, with 5% more sustainable trips after CONNECT had finished when
compared to the "before" data. This target was exceeded in each year of the campaign with a 10% increase
between the "before" and "after" data for the first year. On average over the three years of the game, the
percentage increase between “before” and “after” data was 8.29% (3.29% over the target). This shows that
the increase in sustainable trips the evaluated implementation of TSG had been significantly maintained
above the “before” data.
Baseline and “before” and “after” data 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 transport mean. Although dishonesty is certainly not an argument regarding this target group,
a tracking device may result in less work for teachers, more reliable data, expansion of the 'tracked trips' and
therefore the campaign's ambitions and impact and the ability to digitalise the campaign.
Since 2014 the Traffic Snake Game is being continued throughout Europe via the TSG International Project.
In this project, the TSG-website has been redeveloped to cater for a more gamified approach to the online
appearance of TSG. The TRACE tool aims to be fully interoperable with this new architecture and is meant to
be a valuable add-on to the campaign design.
Features
A tracking device or service that wants to be able to address this target group and its underlying challenge of
changing transport choices for home-to-school trips will have to answer to a set of specific user requirements
and will finally result in a set of specific features dedicated to this target group: - Evident tracking services
mounted on devices such as smartphones, cellulars or tablets are most likely not acceptable for this target
group since they are (mostly) too young to own or use them frequently. That being said, tracking devices that
can be built into a common school material such as a pen, gadget or school bag offer more opportunities,
but may prove difficult to produce or develop.
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2.2 Features for stakeholders
Three types of stakeholders are considered: schools, public authorities and possible sponsors. Many schools
show interest in working on sustainable development goals or health promotion. Next to that, in more urban
areas traffic safety, accessibility and congestion are definitely issues that encouareg schools to take action
towards their mobility situation.. Of course, public authorities may be interested to promote the TSG as
mobility campaign towards schools as it fi could fit in rtheir overall mobility plan objectives. However, in the
current campaign a school can play the game independently and doesn’t need the support nor approval from
the public authority. As the campaign remains free for school up till now, public or priavet funding in
necessary to cover its costs. Sponsors may be interested to act as promotor of TSG to emphasise their
commitment to traffic safety, sustainability ot other goas in the context of corporate social responsibility. .
A basic feature for schools, public authorities and potential sponsors, is the ability of the initiative to have
impact, either or both in terms of behaviour change in school travel and in terms of the image and
communication impact of the campaign towards external observers. These two objectives have been
essentially proven by the Traffic Snake Game (TSG) initiative. The TRACE school application should be able to
maintain or improve these objectives under the framework of the TSG campaign, while possibly meeting
other stakeholder and user needs. These needs and possible related TRACE application features are
described below.
SCHOOLS
Reduction of time resources in setting up campaigns. A main concern of teachers and staff in the
development of campaigns is the time resources that need to be applied in campaigns. In relation to TSG, if
the features of the tool allow to reduce these resources, this would be welcomed by schools. Some possible
elements of the campaign where resources could be potentially reduced are:



Data collection and delivery: number of registered trips, modal split, behaviour change. If the tool
allows to make the process of data collection and delivery more automated, this will represent a
simplification to teachers or staff.
Registration of achievements: in the TSG campaign, the students and teachers regularly post stickers
in the ‘snake’ according to the achievements made. If the trip and mode registration process is
automatic, it is also possible to make the achievements registration automatic. The needed regular
communication of achievements to students (a crucial factor for motivation during the campaign)
may be done online and presented either or both in classrooms or at home. There is a downside to
this approach (see below), which may be facultative, i.e. schools that wish to use (and have the
resources) the physical materials may still do so, but the campaign becomes accessible to sites which
do not want to use or do not have the physical materials. In sites which still use the physical materials,
the possibility to directly inform parents on the achievements is an added value (see below). In both
cases, the TRACE pilots will be an important opportunity to test the effectiveness of campaigns in the
three possible situations:
1. With physical materials only (data already available in some sites)
2. With physical materials and with online information to schools and parents
3. Without physical materials and online information to schools and parents

The main features related of the application are:


Full or partial automatic data collection and processing (number of trips, modal split, behaviour
change from baseline, calorie consumption, CO2 reduction)
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Visual registration of achievements published in an online platform targeted at classrooms (and
individual parents/children – see below). The visual communication should keep as much as possible
the motivation element of the current physical materials based TSG approach

Information. There are two levels of information which were revealed as relevant to schools:




Travel outcomes information – this refers to the type of information already delivered by the TSG
campaign: Number of trips, modal split, behaviour change, CO2 emissions, calorie consumption. This
information may become more accurate, if specific measurements are possible per individual
(particularly on distances). This information is relevant to schools for motivation (of students,
parents, and teachers/staff), evaluation of campaign outcomes and external communication.
Trip route mapping - Developing plans to reward sustainable transport choices was chosen as the
most important issue with having a tool that tracks home-school movements, according to the TRACE
survey to school related individuals. Some of the focus groups also put a very significant emphasis
on safety issues. In this scope, the data on routes made by students becomes relevant to schools to
improve the local knowledge on routes to school and identification of aspects for improvement both
in infrastructure planning as well as safety campaigning. Even tough TRACE is developing a separate
tool for tracking data analysis with similar purposes, it would be of added value to schools if the
school application would deliver a simple map of the routes (per mode of transport) realized in a
school campaign. A secondary value pointed out in a focus group was the application of this data to
education purposes (e.g. geography classes).

Travel Safety/security enhancing features. A crucial concern expressed in sites like Águeda, Plovdiv and
Bologna is the safety of children who would travel alone to school. Safety is a barrier to sustainable mobility
to school because parents are afraid to let their children walk or cycle alone to school. In this regard, three
elements of the tracking application approach are highlighted from the perspective of schools:






The possibility to use tracking data to identify priorities for intervention towards safety improvement
in paths to school;
The possibility for the application to include a crowdsourcing based problem identification feature to
be used by users (mostly parents) to identify safety problems in the paths to school; This is
theoretically possible but requires a significant extra developing effort to be investigated during the
development process. .
The possibility for the application to include a school arrival alert to parents feature based on the
tracking of children, particularly in the school checkpoint. Also an SOS alert could be sent if the child
does not arrive to school before a time specified by the parent.
The possibility of the application to facilitate the formation of pedibuses or bike buses to school (see
below).

The school arrival and SOS alert features imply that the checkpoint system is highly reliable in order to avoid
false alerts.
Privacy/responsibility of the institution for failures. In the scope of privacy, schools are mainly concerned
with the responsibility they may be attributed to for lack of data privacy issues. Their main concern is that
parents accept the functioning of the application regarding privacy (see below).
Gaming elements and rewards.


Rewards customization: about half of the school related individuals surveyed stated that their school
would be interested in giving rewards to children that walk or cycle to school. This is therefore a
relevant feature to integrate in the tool. The simpler possibility is to define the criteria for rewards
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externally to the tool, based on data provided by the tool (like for example % of days of the student
walking or cycling to school). Another possibility would be to facultatively allow the customization of
communication of rewards in the tool, for each campaign.
TSG elements online: the TSG campaign already has specific gaming elements based on the
achievements made by classroom and school. The TRACE tool will deliver tracking data that can feed
into these gaming elements.
Competition between schools and classrooms? There were mixed opinions in focus groups about this
matter, with some arguing that this feature would foster participation and motivation and others
rejecting the idea on education and moral grounds. This feature could be added as facultative but is
not crucial.

PUBLIC AUTHORITIES
The requirements of public authorities are essentially coincident with requirements for schools. In some
cases, the responsibility for the implementation of campaigns may be directly up to public authorities (for
example, through the school extra time occupation activities, which in some countries are a responsibility of
local public authorities, and which are a possible channel to implement campaigns). Public authorities may
also be the main promoter of the campaigns at the local level, and in that sense need to meet the schools’
requirements. The ultimate goals of public authorities are either to promote sustainable mobility or health,
for which emphasis is put on the type of information indicators specified above are relevant. The data on
travel routes is also particularly relevant to public authorities, as the main mobility planner at street level.
Finally, a high value is attributed by municipalities to the safety related features that the application may
provide.
Map-matching will need to be consistent and reliable to ensure valuable recommendations about the
schools mobility environment.
SPONSORS
For sponsors, three main requirements are highlighted which overlap with the requirements expressed for
schools:





Image: sponsors essentially want to improve their image, and for such it is important that the
campaign provides such image. The application should keep or improve the current TSG image.
Visibility/reach: the school application has the potential to increase the reach of campaigns if it
makes additional interactions with users, particularly parents. The parent interaction features like
travel information and safety features thus acquire additional relevance in relation to the ability to
obtain sponsors. Additionaly, it becomes important that the tool back office provides user utilization
data which allows to quantify the exposure of the app.
Safety: sponsor do not want to be associated with bad press, particularly with any accident events.
The safety features of the tool should appease part of the sponsor’s fears.

2.3 Features for users
STUDENTS
Motivation features. The enthusiasm of children with TSG is the main driver of its success. “You shouldn’t
change the team that wins”, therefore the upgrade of the TSG campaign through a tracking application
should not draw down on what TSG already achieves and which is partly based on the physical (as opposed
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to virtual) materials. If the application features replace the TSG physical materials, it is important to
guarantee that they keep the motivation factor for students. In this case, the virtual materials for interaction
with children should be designed to keep the high motivation potential of TSG. An element where could
improve this motivation of students is that the application fosters the interactions of children with their
parents about sustainable mobility, motivating parents further to find alternative mobility solutions for their
children.
Tracking device. The tracking device used by children targeted by the TSG campaign must not be mounted
on a mobile phone, since most children don’t have one or are not able to use one. For children, it is important
that the device in question is cool, i.e. something that they like to carry with them. The design of the tracking
device should be appealing to children. It is also important that the device is easy to carry and does not require
children or parents to remember to pick it every day. Therefore it should be attachable to some object that
children carry to school every day. The most referred object in focus groups was the schoolbag.
PARENTS
Ease of use. The application should imply a minimum of actions from parents and children and its functioning
should not be too dependent on those actions.
Privacy. Privacy of data is very important for parents. The system shouldn’t only respect privacy (by
separating the sharing of information on tracking from the personal information on users), it should also
communicate clearly that privacy is respected to the highest extent .. A factor that plays in favour of the
privacy concern in this case is the fact that the data is handled by the school or a public local authority (if that
is the case), but this won’t be enough for some parents according to the focus groups reactions. Another
requisite related to privacy of information for parents is that only trips to/from school are registered by the
tracking system. Depending on the technical solution found for tracking trips, this might imply one of three
things:




That tracking is only triggered upon request by the user. This implies an action by the user prejudices
ease of use for parents, children and teachers/staff.
That tracking is automatically triggered based on schedule and/or checkpoint activation.
That all trips are tracked and stored. Trips that cannot be identified as home to school traffic (based
on time or location restraints) will be automatically discarded and deleted from the database;

Safety and security. A very relevant issue for parents which is a barrier to further change to active modes of
travel to school is safety and security. As already described above, features that would contribute to mitigate
this barrier for parents would be:




Tracking alerts: confirmation of arrival to school and SOS alert to parents
Crowdsourced identification of needed improvements in routes to school
Facilitation of group travel to school like pedibus and bike bus (see below). This particular possibility
was regarded in several focus groups as a promising scheme to remove the barriers of safety and
convenience to parents.

Motivating features. The application should include features which drive the parents’ motivation to follow
the initiative and find solutions to have their children travel to school sustainably. Two elements are
highlighted:


Data - The interface of the application targeted at parents should include data elements which are
interesting for parents. This could include data about the travel of their children to school (time,
distance, arrival time) and relevant outcomes of active travel options (health / calorie consumption,
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saved CO2 emissions, or more fun/challenging ways to express the same, like % of WHO daily
recommended exercise done, # spared trees necessary to regenerate the same amount of CO2, etc).
Most of these features are already built in in the TSG 2.0 online environment. It might also be
interesting for parents to be able to check the routes their children follow to school and the overview
of all routes to school (e.g. to understand that other children are doing the same paths). If there are
pedi- or bike buses to school, their routes could be included in the map. Of course, it needs to be
investigated if this is possible in terms of privacy.
Child-parent interaction events – the creation of events within the application which trigger
interactions between the child and parents about the initiative are a way to drive the attention of
parents to the initiative. For example, such interactions could be related to education elements given
in class. A concrete possibility is that on each day (or once a week) the teacher teaches the students
about something related to sustainable travel (e.g. “how many kg of CO2 gas are freed by a car on
their way to school weekly?”) and later that day the parent receives a notification to ask the child to
teach him about that matter (“do you know how many kg of CO2 gas are freed weekly if you take
your child to school by car? Ask your soon now”).

2.4 Other features
PEDI/BIKE BUS Facilitation Application
A possibility raised in some focus groups was that the tracking function could facilitate the realization of
Pedi/Bike Buses. This derives from the identification of the potential of mobile web-based applications could
have in easing the process of organizations and raising the confidence of parents and schools in pedi/bike
buses. In fact, a significant barrier to the organization of pedi/bike buses to school based on the participation
of volunteer adults like parents. Another barrier is the confidence that parents have in the system at various
levels, including the reliability of the ‘bus’ and the safety guaranteed to their children. A specific functional
aspect of pedi/bike buses which makes it easier to benefit from the tracking potential is that there are scout
adults accompanying the bus who have mobile phones, making mobile phone GPS based tracking possible.
An application including the tracking feature could potentially address these barriers in an effective way:








To automatize the process of organization of resources, particularly the management of availability
and allocation of volunteer adult scouts.
To provide real-time information to parents which allows to:
o Check the proximity of the ‘bus’ to the get-in-point of
o Receive timely warnings on relevant events, like cancelation of the bus next day due to nonavailability of free scouts
To provide real-time information to scouts:
o Warning on missing scouts – request for replacements
o Children registered for the day
o Get-in-points of each child
To provide motivation features for children and scouts. For example for scouts, this could include
statistics, points and rankings on the number of bus trips conducted and children trips made viable.
Facilitate response actions in case of unexpected events during ride. For example, if a child has a flat
tire, the application may facilitate the contact with parents or a backup scout.

This application development possibility is based on providing an add-in to the TSG campaign not necessarily
by putting the TSG campaign into an application but by providing the additional Pedisnake or Bikesnake mode
of transport which would make it viable for more children to walk or cycle to school.
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App use statistics. A database should be created with application use statistics, including elements like the
number of app uses by the users and number of uses of each of the app functions.

2.5 Summary of requirements
The requirements are presented for two separate (but possibly integrated) tools: the TSG application and the
Snake bus (pedi/bike bus) app.
TSG Application
Whenever the issue is not mentioned, the features listed refer to both interfaces.
REQUIREMENT

DESCRIPTION

Branding and image

Based on the TSG campaign

TSG campaign elements

The TSG campaign elements are integrated into the tool. They should allow
the campaign to be run without the need for the TSG physical materials. At
the same type, their communication power should be of a high standard to
maintain the motivation factor normally achieved by the TSG materials.

Aggregate trip information  Number of trips, modal split, behaviour change from baseline, calorie
consumption, CO2 reduction and other motivating ways to express data
(e.g. % of WHO daily recommended exercise done, # spared trees necessary
to regenerate the same amount of CO2)
 Visual demonstration of achievements published
Privacy requirements

The data made available to the system manager should be anonymised in
relation to personal data (name, email).
Only trips to/from school are registered by the tracking system. Depending
on the technical solution found for tracking trips, this might imply one of two
things:


That tracking is automatically triggered based on schedule and/or
checkpoint activation (best option)

That tracking is only triggered upon request by the user (option to avoid)
Alerts to parents

Notifications to parents on the following events:



Arrival of child at school
SOS alert (child did not arrive to school at the foreseen time)

This feature implies a high reliability of the checkpoint system, guaranteeing
that the check-in events do not fail. The notifications are editable by the user.
Child-parent
events

interaction Events within the application which trigger interactions between the child and
parents about the initiative (see examples above).
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Tracking device design

The tracking device for children should have an appealing design for children,
easy to carry, and attachable to an item that child brings to school every day
(e.g. schoolbag)

User statistics (backoffice)

Amount of tool use by parents/children statistics availability in backoffice.

Raw data (backoffice)

Availability of database with raw data on users and trips (guaranteeing the
privacy criteria)

Rewards customization

Possibility to customize tools to include the integration of material rewards
into the communication elements in the tool

Competition / comparison

Scoreboard for optional comparison of results between classrooms or
between schools.

Trip route mapping

Map of routes to school registered through tracking (aggregate information
for schools, individual and aggregate information for parents)
Possibility to introduce information on existing pedi/bike buses

Crowdsourced route issue Crowdsourcing based problem identification feature to be used by users
identification system
(mostly parents) to identify safety problems in the paths to school

Snake Bus app
This application is placed in the pedi/bus scouts’ and parents mobile phones. If coupled with beacons carried
by children, the information on travel data of children and buses becomes more detailed and reliable. It
includes three different interfaces per type of user: parents, scouts and system manager.
REQUIREMENT

DESCRIPTION

Facilitation of the daily To automatize the process of organization of resources, particularly the
management process of management of availability and allocation of volunteer adult scouts. This
the pedi/bike bus
includes the following features:






Increase the convenience
and confidence of parents

Registration of scouts and children
Assignment of scouts to bus rides
Assignment of children to bus rides
Check of bus travel minimum requirement criteria (minimum number
of children and scouts per bus ride
Warning on missing scouts – request for replacements
Bus ride cancelation notification to registered parents and scouts

Provision of real-time information to parents allowing to:




Check the ‘bus’ location (proximity to get-in-point)
Receive timely warnings on relevant events, like cancelation of the
bus next day due to non-availability of free scouts
Receive school arrival alert
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Facilitate the task of bus
scouts

Provision of real-time information to scouts:



Children registered for the day
Information of get-in-points of each child




Provision of contact of child parent, backup scout or local emergency
facility
Automatic warning sent to school about delay

Motivation features



Statistics, points and rankings targeted at children/parents and scouts

Data (backoffice)



Backoffice data on number of rides and kilometres made per ‘bus’
line, child and scout

Unexpected
resolution

Manager
features

event

interface In case of multiple lines under management, a system manager interface
system allowing to:




View real time state of each line
Notify and require action on unexpected events
Provide daily (and larger periods) operation data (# rides, kilometres,
etc)

2.6 Commercial exploitation possibilities
The main possibilities on sources for:




Sponsors – Children and sustainability related activities provide a combination with high appeal to
companies with the goal to improve their social responsibility. One or more companies could
financially support the campaign in return for being formally associated with the initiative
Public authorities – public authorities may fund such a campaign with goals either related to
sustainability or health
Parents (pedi/bike bus) – in the specific case of a pedi/bike bus service, parent may be available to
pay a fee for such a service, just like they might pay for a regular normal bus

In every case, it is important that the tool delivers these potential financiers with appropriate features related
to image, information and trust (see above).

3. Positive Drive
3.1 Application framework
Positive Drive is an existing mobility behaviour change tool based on ‘doing the right thing’ in terms of using
the right route, driving the right speed, using the bike instead of the car and use the right modality for the
right activity. Good behaviour is rewarded by gameplay and winning prices. Tracking data is the base
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determination what is right and what is not. Positive Drive is operational for two years. The main goal for the
future is to make the system more attractive to both consumers, (local) governments and retail.

3.2 Features for stakeholders
Positive Drive has been created from the needs of public authorities to promote sustainable mobility. Public
authorities are therefore the first type of relevant stakeholder for this application. According to TRACE’s
survey, 54% of local authorities want to promote tracking app. Additionally, there is the intention for Positive
Drive to serve as a useful tool to other stakeholders with specific interests, particularly employers.
LOCAL AUTHORITIES
Effectiveness in behaviour change. The main goal of local authorities is to obtain behaviour change from
citizens in their travel choices, towards either more sustainable modes or off-peak schedules. To this end,
they desire measures which are able firstly to engage people (particularly car users) and secondly to drive
those users to change travel choices. A tool like Positive Drive should therefore be cost-effective in shifting
(peak) car trips to other modes (schedules). The ability and features to do so is addressed mostly in the users
section.
Local/campaign customization. Local goals, resources and target differ, and therefore Positive Drive should
be flexible in adapting to the local situation. Features like modes of transport (and schedules), target groups,
engaged stakeholders, rewards, type of coaching or information to users and stakeholders, should be to
some extent customizable to the local needs and potential.
Multiple mobility options. When the ultimate goal is to reduce car use, the maximization of its achievement
is possible when the widest possible extent of options is given to users. Therefore, unless they are focused
on a more specific goal, local authorities are generally interested in tools which give multiple options to
citizens. Positive Drive already gives not only walking and cycling as options, but also public transport. In the
future, other options like carpooling or even park & ride/cycle modes should be recognized by the
application.
Information. Local authorities are interested in information which allows them to assess and communicate
the results of the initiative. This includes number of users and usage, modal split, behaviour change, travel
time schedule shares, or CO2 emissions.
Integration with other initiatives. Some municipalities show interest in that the application can be integrated
with other related initiatives which can be benefitted from it, like bike sharing systems or information apps.
Costs. The costs of a campaign based on the application are a limitation to local authorities, which could be
addressed if there is the participation of other interested stakeholders in the funding of the campaign, like
employers or local businesses.
EMPLOYERS
Benefits. Employers show interest in an application like Positive Drive for different possible reasons,
depending on their context or on the organizational department in question. The main possible reasons are:
solving mobility problems (excessive car use), like parking scarcity; improving their social responsibility
image; contributing to employees’ health and satisfaction. The communication and features for employers
should address these needs.
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Cost-effectiveness. Several companies show willingness to use Positive Drive but this depends on costs and
benefits. All internal spending needs to have a goal. Not only the app must be attractive to employees in
order to get them to engage and change behaviour, but also a good monitoring system providing objective
data on benefits would be helpful in order to gain sponsorship.
Integration with wider campaigns. Is the “space” of the application offered to a company restricted to that
company or open in the scope of a wider campaign involving other entities? If it is open, can companies have
their ‘own’ game zone with specific internal features? In principle there are benefits in terms of critical mass
if the app is open and featuring various stakeholders at the same time. For employers, this implies that the
possible rewards and gaming offered by an organization are exclusive to a subset of users of the app.
Easy plug-in. In the case of an open system where stakeholders can enter and include their “game” zone
there should be an easy way for them to plug-in to the system. This would involve an employee registration
interface where they would define some options (rewards, type of game), call on their employers to
participate, and pay for using the application.
Gaming and competition. Since employers are organizations which form a specific group of people with
location and relational interconnections, it becomes interesting to exploit the social factor within that group.
By creating additional gaming and competition features, a local social dynamics around Positive Drive may
be created, leading to higher word of mouth influence, increasing the number of users and their motivation
to change behaviour.
Multiple modal options. Positive Drive gives multiple mobility options for users. Employers value this
particularly, since in this way they provide several choices to their employers and are able to increase the
number of engaged users.
Administrative efforts. 47% of the surveyed employers state that the main reason for not rewarding
employees for their sustainable home to work travel choices is the level of required administrative effort.
This includes the ability to check for fraud. Positive Drive could facilitate this process both through an
accurate and automatic reward eligibility mechanism and through a reward administration feature.
Information. Positive Drive could provide information on the engagement and outcomes of the initiative
tailored to employers. 69% believe that tracking could make the benefits of the initiative more tangible. This
information should include direct outcomes like number of users and app usage, travel times and distances,
routes, modal split, behaviour change or CO2 emissions, and indirect information like number of freed
parking spaces and health and productivity benefits to employees.
OTHER STAKEHOLDERS




Shops: Local shops may provide benefits, like discounts, to Positive Drive users. To enable this
possibility, Positive Drive may include a map of participating shops and benefits, or send specific
notifications about benefits. There should also be some reward eligibility criteria and validation
process, which could be as simple just having the app to as complicated as achieving specific
challenges. See more details about user requirements on this type of function in the Cycle to Shop
app chapter.
Health insure companies: By detecting all kinds of active mobility, Positive Drive gives the possibility
to identify healthy people, which is valuable for insurance companies who should be willing to
provide health insurance discounts to Positive Drive active mobility users.
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3.3 Features for users
Ease of use. The application should be dummy proof and stable. In relation to the current Positive Drive
application, an example of a significant improvement would be the non-requirement to press play and then
stop in each trip.
Rewards. Rewards are useful to promote the motivation of users of the application to use it and to travel
sustainably. On one hand, the reward should be defiant enough. On the other hand, it should be tailored to
the target group, or even personal to the user. It could also be linked to transport options used (e.g. public
transport use = free rides). If the reward is attributed by arriving sustainably at a given destination, it is
important to give the reward immediately. These possibilities could be made viable by a flexible rewarding
system in terms of the actors who can attribute rewards and the criteria, timing, space and segments of users
to which the rewards are applied. In some cases it is also argued that the application may be marketed to
users as a ‘social responsibility’ instead of material rewards, depending on the effort and collaboration in
every pilot site. The gameplay should be prepared to accommodate this possibility.
Privacy. Privacy of data is the second most important issue for both he surveyed potential users of tracking
applications and experts. The challenge for this application is not allowing the data on personal information
(name and email) to be accessible together with the trips data (path and time of trip) for any third party,
including the system manager or the adherent shops. The current approach of Positive Drive is to anonimize
data by cutting the beginning and the end of a trip, such that data cannot lead to a person.
Trip Purpose or area related campaigns. Positive Drive is currently used for generic movements in urban
areas. It may also define specific campaings for specific cycling/waking groups like commuters and youngsters
but also for specific cycling/walking themes like going to the pub, going for shopping, going to school and
recreational use. Defining campaigns based on a specific rather than a generic area is advisable, since it tends
to be easier to reach the target group.
Coaching. Recent research shows that winning and pricing in combination with coaching leads to 25% more
cycle use than just pricing. Positive Drive offers a coaching function, which could be enhanced by extending
the modes considered and adapting coaching messages to specific target groups or contextual conditions.
Push notifications could be sent to users in order to stimulate them to reach their goals.
Integration with social media. The social dynamics related to applications increase the interest in them and
in the case of Positive Drive could increase the potential of behaviour change for each user. There are
different possibilities to connect the Positive Drive to the social media are for example sending specific
mobility challenges/rewards to friends or linking the coaching and respective achievements to shareable
posts.
Trip information. Users are interested in checking data about their trips, like route, kms, time and calories.
All modes of transport are in the system, but it currently offers users only car and bike data. The application
could be improved to offer users also better feedback on walking and public transport.
Additional information. Since the app provides a map, it could link to local points of
interest/landmarks/interesting information related to the objectives of the application, like rewarding sites,
or nice places to walk or cycle for example. Another possibility is to incorporate parking availability
information (particularly for park&ride). This possibility depends on local data sources.
Citizen reporting. Connectivity to report on mobility related issues from the user to authorities is a possibility
(e.g. a “report” function would enable to send a text with a comment to the relevant authority according to

Information and Guidelines on tracking data for planning
IWWHJKwww.H2020trace.com

31

the mode of transport used and with an automatic registration of the reported location), even though it is
not yet clear if it would significantly improve the user acceptance of the application.
Tracking data interoperability between apps. Since there are many apps in the market tracking users for
different reasons, some potential users referred to this issue of multiplicity which also contributes to drain
the battery. A possibility to avoid this is to make tracking data (and possibly mode detection) interoperable
between apps, for example as provided by the Moves application which connects to the several apps which
use its information.

3.4 Other features
App use statistics. A database should be created with application use statistics, including elements like the
number of app uses by the users and number of uses of each of the app functions.

3.5 Summary of requirements
REQUIREMENT

DESCRIPTION

Multiple mobility options

Extension of mode detection function to other possible modes of transport,
particularly walking and public transport.

Flexible challenges and
rewards

Challenges and rewards should be adaptable to target group, rewarder,
eligibility criteria, and location. Rewards are defined at site level.

Better and tailored
coaching

Improve context aware context, adapting to all possible modes, target users
and environmental conditions.

Employee plug-in

Easy plug-in of employees with registration interface for identification,
definition of game options (rewards, type of game), and calling feature for
their employers to participate.

Restricted
rewards
Information
authorities

games

and Rewards and games realized within a goup (organization), including individual
and team competition features

to

local Number of users and app usage, modal split, behaviour change, travel time
schedule shares, or CO2 emissions.

Information to employers

Number of users and app usage, travel times and distances, routes, modal
split, behaviour change or CO2 emissions, and indirect information like
number of freed parking spaces and health and productivity benefits to
employees.

Reward administration

Facilitation of reward confirmation and attribution administration to
employees.

Information to users

Trip:
Route, kms, time and calories.
interest/landmarks/interesting information.
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Integration
media
Privacy

with

Social Connect the Positive Drive to the social media are for example sending
specific mobility challenges/rewards to friends or linking the coaching and
respective achievements to shareable posts.
Not allowing data on personal information (name and email) to be accessible
together with the trips data (path and time of trip) for any third party,
including the system manager or the adherent shops.

Simplicity / ease of use for All the features above should be designed in the tool guaranteeing the most
users
simple and intuitive utilization possible.

3.6 Commercial exploitation possibilities
Positive Drive is a sustainable mobility promotion tool with a wide scope which will have flexible features for
different stakeholders and contexts. In this scope, its main source of revenues will be those stakeholders:




Local authorities (national or local), who intend to create measures to effectively promote behaviour
change towards alternative modes to car or avoiding peak-time travelling;
Employers, who intend to promote healthy lifestyles, reduce car affluence to office or improve their
social responsibility
Stakeholders buying data, like local planning authorities, health insurance companies or consumer
marketing oriented organizations
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4. Common issues to the TRACE behaviour
change tools
Some user issues were identified which are common to the TRACE tools and for which common solutions
could potentially be developed. Each of the issues is shortly described below:
Privacy. Privacy is an issue for every tracking related tool. Even though the data inputs and flows from
different tools will be distinct, it might be possible to realize a common approach that is suitable or could be
adapted for each tools.
Ease of use. Ease of use is always an issue, particularly when involving a type of users with low tolerance to
learning what to do with an app when there is increasing competition between applications and time uses.
Although the tools are very different from each other, there might be some common elements (like trip
start/stop) and design principles which may be shared.
Mode detection. All tools require mode detection, which should be as reliable as possible and not draining
battery. A common solution could be looked for mode detection.
Check-in. All tools involve making checkpoints in certain locations, being it shops, workplaces or schools. The
technical solutions to checking in could be shared.
Easy plug-in. Stakeholders engaging in systems of rewards should be able to plug-in easily and quickly. This
function is particularly important in the shop environment, but may also be applicable for employers or
schools.
Criteria for rewarding to users. The criteria for rewarding users either with material or virtual awards tend
to follow common approaches (kms, number of check-ins, number of trips, CO2 savings, schedule
avoidance…) and a common engine for rewards could be developed.
Trip route mapping. All tools are planned to include trip route mapping for users. For better mapping, this
involves a mapmatching operation to relate geolocation data to concrete links and routes.
Battery life (energy consumption). All tools face the challenge of not consuming excessive battery life. This
is a particular concern for features which involve tracking geolocation. Techniques which allow to spare
battery will be useful to all tools.
App use statistics. A database should be created with application use statistics, including elements like the
number of app uses by the users and number of uses of each of the app functions.

5. User stories
This section presents a user story for each TRACE behaviour change application. The user stories show how
the application essential features will function from the perspective of a user.
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5.1 Cycle to Shop
Amanda is 25 years old and has recently started to ride the bike for leisure. When going to a nearby grocery
store she noticed a sign announcing Cycle2Shop: ride your bicycle and get discounts!
She was intrigued.
At home she discharged the app and began looking at the advantages.
“If I go to these shops by bike I can get discounts? Well, I’ve never really used my bike for other than fun, but
this seems like a good opportunity to begin.”
And so it was.
Two days later she needed to buy some toothpaste. She looked at app’s map and saw that there was a
convenience store that belonged to the network, 10 minutes away from her house. She turned the GPS on
and rode her bike to the store.
When she got there, she received a notification stating she was eligible for a discount. She showed the
notification to the store clerk, who activated the discount: 5% off.
Amanda was pleased, especially because she noticed that going by bike had been faster than any other
alternatives.
She started studying the shops that offered discounts and she saw that her favorite clothing store was one
of them. Unfortunately, cycling to that shop’s location was not very pleasant for beginners like Amanda.
“Haven’t you noticed, Amanda? The app offers an alternative”, explained Sarah, when Amanda complained
about it. “You can get discounts for ride your bike to the shop, but also by being a regular user of the bicycle.”
“Well, that’s interesting too.”
So, the following weekend, before leaving on her usual bike ride, Amanda turned the GPS on. The app tracked
her whole journey. At the end of the day, with her face red of enthusiasm, Amanda looked at her phone: she
had done 32 km cycling around the city. It had been an amazing day!
And so the following day she rewarded herself with a new dress from her favorite shop, 10% off!
Amanda knew herself. She knew that after that initial rush of motivation caused by the discovery of
something new, she might eventually stop using the app, even though the discounts were always present.
Luckily, Cycle2Shop seemed to know this too, and soon Amanda received a notification:
“Your city challenges you: come explore our new cycling lanes!”
She open the notification and read the rules of the challenge: “During the next week ride at least 10 km on
the new cycling lanes on the oriental part of the city. You’ll be rewarded with a monthly travel pass.”
Amanda embraced the challenge. After completing the required 10 km she won a virtual badge, which she
showed to the worker when she bought the travel card for the next month.
Some days later, Amanda received a notification announcing a challenge from the local pet shop, offering a
special discount on baths for dogs.
“Too bad I don’t own even a gold fish”, Amanda thought while deactivating notifications from that shop.

Information and Guidelines on tracking data for planning
IWWHJKwww.H2020trace.com

35

Fortunately, most of the campaigns were appealing to Amanda, both in terms of challenges (bringing a friend,
cycling longer distances or specific areas, visiting certain shops) and rewards (additional discounts, small
prizes, lotteries for big prizes), and Amanda kept participating in those challenges.
And one day she noticed she had become used to ride the bike everywhere. Even to that initial clothing store!

5.2 Traffic Snake Game
Sam is 8 years old and walks to school every day. One day at school, his teacher tells him something very cool
is about to happen. There is a snake coming to the school, called Sam The Traffic Snake, which really likes
children who walk and cycle to school. You can even win prizes with walking and cycling to school.
At the day of the campaign launch, there’s a massive Traffic Snake banner placed on the wall opposite the
playground. The teacher tells the kids why the banner is placed there and how the game works: “Sam the
Traffic Snake wants us to walk and cycle to school. For every trip we get a dot. We have to stick the dots to
a bigger card. When the card is full, we can stick it on the Snake banner. For every 5 full cards, we get a
reward. The first reward is 10 minutes of extra playing time, whoopee!”
When in class, Sam’s teacher shows 30 little white boxes with the Traffic Snake on it. Sam’s teacher explains
that every kid gets a box to be attached to their school bag. The box tells the Traffic Snake about how they
came to school and even can let mom and dad know they arrived safely at school. When in the class, we can
see the results of all the trips on our class smartboard by opening our Traffic Snake Game website.
Jorge, Sam’s classmate, asks: “But how does the box know when I’m cycling?”
The teacher explains:”Well, the box knows when you are moving and then tells The Traffic Snake”
Jorge: ”But how do my mom and dad know what the box is for?”
The teacher explains: “Well, we will pass a note to your mom and dad explaining about the boxes.
Your mom and dad will also have to register via http://www.trafficsnakegame.eu
That evening, Sam tells his parents all about the Snake and the boxes. His parents check the box attached to
his school bag and register online. They also read the clear message on the objectives of the campaign and
the privacy policy. They approve the use of Sam’s data for the project. When Sam is sleeping, they test the
box by moving it up and down. The box is not breaking, and only gives a silent ‘beep’ when it starts tracking.
The morning afterwards: Sam leaves for school. He walks his normal route to school and arrives at school at
his normal time. His parents get an e-mail notification telling them Sam has arrived at school. He actually
forgot a little bit about the little box hanging from the handle bar of his school bag. It’s so light he barely
notices it. He places his school bag in a container, which is brought to class by the teacher. The container is
placed in the vicinity of the receiver, the little white box which is connected to the internet socket in the class
room.
After the first lesson, the teachers opens the Traffic Snake Game website and logs onto the schools page. The
effect is great! They can see immediately who has walked and cycled and how many dots the class has earned.
But what are all those lines on the map at the bottom of the page? Sam shouts: ” Hey, that’s me walking
there!”. And what’s that on the right? That bunch of trees indicates how much CO2 we have avoided by
walking and cycling. What do the pies mean? Well, that’ how much pies you would have to eat to match the
amount of calories we’ve burnt by walking and cycling.
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The teacher explains what is the purpose of the lesson: “let’s make a print of this map for each of you.
Indicate where you think your house is, and explain what you see when you walk or cycle to school. What do
you like about the streets you walk or cycle through? What do dislike?” The teacher clicks the print button
and the map rolls out of the printer in A3-fomat.

5.3 Positive Drive
Tom lives just outside the city center and drives his car to his job in the city center everyday. Luckily enough
Tom has air conditioning, cause he faces a lot of traffic jams on his route and especially during summer the
temperature is above 30 degrees. There are three specific intersections that cause a lot of trouble. Which
means his car trip is delayed by at least 10 minutes. After his arrival at his job, it’s pretty hard to find a parking
spot, besides that it’s paid. Tom’s employer pays a bit, but not enough to cover all the costs.
Tom finds out about a new cycling campaign through an advertisement in the newspaper. The day after he
sees the advertisement there’s also a poster and some leaflets in the canteen of his job. It says he can win
prizes by using a bike. All he needs to do is downloading ‘Positive Drive’ on his smart phone. After
downloading the app and studying the introduction pages, he figures out how he exactly can win prizes. All
he needs to do is cycling and use the app on his smartphone.
He decides to try it out the next day and before he goes to sleep he plans his route on the routeplanner
within the app. Apparently the route to his job doesn’t even take as long as he thought it would. The next
morning he cycles to his job and immediately sees how cars he passes at the intersection. Traffic jams he
used to be part of. While passing the intersection Tom enjoys being on a bike, it gives him a healthy start of
the day and a subtle exercise and a fresh mind.
After arriving at his job he immediately parks his bike in the bicycle storage and walks in. He gets his smart
phone out of his pocket and presses finished. He immediately receives a raw route with the distance and the
travelled time. ‘The route took only 3 minutes longer then travelling by car!’ says Tom as soon as he arrives
at his office. After a few minutes he receives a push notification saying that his route has been processed and
his statistics are available. As soon as Tom clicks it, Positive Drive opens and Tom can see how many (s)miles
he won, how many kilometers he drove, how many calories he burned and so much more.
Tom sees the app has a gameroom where he can use his (s)miles to play. He cycled for 6 kilometers, which
means he can play two times. The first time he presses the button he won already: a couple of new (s)miles.
Not a real prize, but another chance to win one. The second time Tom plays he wins! ‘Look at this’, Tom says
to his colleague, who is already looking over his shoulder. ‘I won free tickets for the cinema!’ His colleague is
immediately enthusiastic and starts to download Positive Drive on his phone.
Two months later Tom still drives his bike and still uses his app. The campaign already got to an end last
week, so he won’t be able to win prizes anymore. However, Tom really enjoys all the statistics Positive Drive
provides. He can actually see how much money he saves by using the app, and how much calorie he burned.
Besides that, Tom started to enjoy being outside for a while, especially in the afternoon after sitting inside
his office for the whole day. Positive Drive really opened his eyes!
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For more information:


Project coordinator at INESC ID: Paulo Ferreira : paulo.ferreira@inesc-id.pt



Project communication manager at Polis: Giacomo Lozzi: glozzi@polisnetwork.eu



About this deliverable: João Bernardino: joao.bernardino@tis.pt



Project website: www.h2020-trace.eu



Twitter: @TRACE_project



TRACE LinkedIn Group: TRACE Project
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