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Executive summary 
The main objective of this measure was to design, implement and demonstrate activities for the 

improvement of mobility demand management and awareness for sustainable mobility in 

Madeira and, concretely, to turn sustainable mobility more appealing by means of the design 

and test of mobility related behavioural change games. 

This measure addressed two types of gamification experiences which are associated to 

CIVITAS DESTINATIONS objectives, the gamification approach in public transport (PT) 

experience and design and prototype of an interactive bus stop. The activities carried out 

resulted in the design and implementation of the MARGe mobile application destined to tourists 

(MadeiRA Gamified experience) and in the design and implementation of a prototype for the 

interactive bus stop, including the implementation of a pedagogical and promotional game 

aimed at students. Due to the COVID 19 pandemic, both solutions were available to public in 

general by July 2020 and October 2020, respectively. 

Both main actions were innovative, making the PT experience more entertaining, challenging 

by playing games while waiting for the bus, and also educational through the surveys that were 

included. In both solutions, the main innovative component was the use of gamification 

approach, which is based on the use of game elements in non-game contexts, by turning 

customary activities into engaging ones.  

Due to the Covid-19 pandemic this measure did not have a complete impact evaluation, 

involving mainly tourists and students. From one side, the tourism sector was completely closed 

since March 2020 until July 2020 and again from January 2021 to May 2021, with very small 

recuperation in the second semester of 2020 which had no impact in tourists using public 

transport (there was a total absent of tourists in PT since March 2020). On the other side, 

schools were also closed for presential classes, making impossible to perform the evaluation 

surveys. 

The main driver to the successful implementation of this measure was the involvement of 

partner stakeholders. Some barriers were also identified and were related to the lack of 

availability of high-level technical expertise in some phases of the work, requiring contracting 

new persons with consequent delays and the need to readapt the ongoing flow of activities. The 

purchase of some electronic components, like for e.g. smart-beacons from China based 

manufacturer, was also a lengthy and costly process. 

The development of this measure was an important opportunity to understand that technology 

by itself is not sufficient to attract and motivate people to use PT if they aren’t already somehow 

motivated. These observations highlights, again, the greater importance of implementing and 

follow a methodological approach such as the Seven Stages of Change Model. Also, during the 

measure’s implementation process was evident it is crucial to stick to the higher-level goals, 

building up a robust output that is the result of the motivation, commitment and shared vision of 

all the key partners involved. Acting in other ways the resulting outputs may be “put aside” 

sooner or later by users and stakeholders. 
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A Description 
PT users, including commuters and other passengers, spend their travel time in different ways, 

such as: reading books, listening to music, playing games on their smart phones, talking to 

some friend or just looking around. In any case what they want the most is to go from a point A 

to a point B quickly, safely and comfortably. Part of the activities of this measure aim at changing 

the perception of waste of time associated to waiting time in public transport into an enjoyable 

one and thus encouraging users to repeat it and promote it. Gamification, which is the use of 

game elements in non-game contexts, has proven to deliver very positive results, by turning 

recurring and routine activities into engaging ones, which are fun to perform. This measure 

addresses gamification experiences, which are associated to behavioural change objectives 

and, as thus, motivate users to further use and promote public transport. Activities included 

reviewing “Existing Solutions” and identifying “Requirements Analysis”. Part i) For MARGe, it 

was followed by the development of a “Gamification proposal” which, after some creative 

exploration sessions resulted in the proposal for MARGe (MadeiRA Gamified experience). 

MARGe was implemented by the means of a mobile application that resembles a mobile game, 

and using specific gamification techniques, motivating people to use the bus to travel, fostering 

a reward feeling. The application benefits from having a narrative, by making each adventure a 

story, and progression, by providing an awards page and a summary page of the total 

progression. Part ii) The prototype for the Interactive bus stop started with a “Bus stop design 

challenge” + Requirements Analysis, a review of “Existing solutions and related work”, and a 

proposal for implementation. The proposals have been designed with the aim of responding to 

the following issues: reducing the negative perception of waiting time at bus stop; reducing the 

negative perception of travelling time especially in busses; promote use of buses and public 

transport in general. In summary, this measure addressed different types of gamification 

experiences which are associated to intended behavioural change objectives. 

This measure had the cooperation of the local partners, which involvement was decisive in the 

successful implementation of this measure: 

• HF – Horários do Funchal, Transportes Públicos, SA. The public transport operator of 

the urban service in Funchal and interurban service in part of the Island of Madeira. It 

actively contributed throughout all the measure implementation, namely in the analysis 

of requirements, the development of gamification proposal and in testing / improving 

MARGe and the Interactive bus stop. 

• AREAM - Agência Regional da Energia e Ambiente. A collaboration with ARAEM’s 

measure MAD 3.2 (School and foreign students awareness campaign package, through 

the analyses and requirements definition process for Pickup and Ride tool) resulted in 

the update / addition of improvements on the bus stop design and on the implementation 

of the associated educational / promotional game for young people / students. 

 

A1 Objectives and outputs 

The measure objectives are: 

City policy level objectives 

− Improve satisfaction of the customers of urban and peri-urban public transport (PT); 

− Promote scientific knowledge about attitudes and behaviours associated to urban mobility; 
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− Increase investment and performance in R&D applied to surface PT in Funchal and 
Madeira; 

− Increase the total share of citizens that use soft-modes and in particular PT. 
 
Measure specific objectives  

− To develop an interactive gamification approach in order to minimize the negative 
perception of waiting time at bus stop, reducing the negative perception of travelling time 
especially in busses and promote use of buses and public transport in general. 

− To assess the impact of gamification approaches in what relates to user perception of 
service quality in PT; 

− Increase of soft modes usage among target public, in particular for bus travelling; 

− Increase of PT perceived quality of service among existing users and new/potential users; 
 

Outputs 

− 1 gamification platform – MARGe (MadeiRA Gamified experience); 

− 1 interactive bus stop prototype (including a pedagogical / promotional game aimed at 

students) consisting of 4 installations. 

 

Supporting activities 

For the “Bus Stop Design Challenge” (for MAD6.1 and MAD7.3), participating master´s student 

groups carried out extensive research (including fly-on-the-wall observation; questionnaires; 

guerilla interview; competitive research and self-ethnography). Interviews were conducted, as 

well as questionnaires were filled out by both residents and tourists. Different scenarios and 

personas have been considered. 

Regarding gamification of mobility and engagement of students, ARDITI carried out a number 

of sessions in a few classes in primary schools, to understand their idea of bus transport and 

space. It consisted, namely, in exploiting the mechanism behind a sticker album, using the 

proximity connection, it was analyzed the engagement of youngers in collecting virtual elements 

at the different bus stops (or the same ones, considering the path school-home), to enrich a 

virtual environment. This activity was performed with the support of AREAM under the measure 

MAD 3.2: “School and foreign students’ awareness campaign package”. 

 

A2 Inter-relationship with other measures 

The measure shares synergies with other CIVITAS DESTINATIONS measures as follows:  

• MAD 7.3 - Smart PT traveller information service - ARDITI actively contributed to the 

development and implementation of a touristic and mobility information system on 

street for HF. ARDITI also produced the technical review on the acquisition 

requirements for the new Public Information Panels and the recovery of the panels 

currently installed in Horários do Funchal road network. 

• MAD 6.2 - Green Credits: a business Model for Mobility, Sustainability and Tourism - 

ARDITI actively participated in the process of analysis and definition of technical 

requirements to develop the new green credit system, participating in meetings and 

providing technical inputs and reports. 

• MAD 3.2 - School and foreign students awareness campaign package- Through the 

analyses and requirements definition process for Pickup and Ride tool. Also, through 
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the update / addition of improvements on the bus stop design and on the 

implementation of the educational / promotional game for young people / students. 

 

A3 Target groups and/or affected part of the city or region 

Activities carried in the scope of this measure aim at targeting citizens in general (both potential 

and actual PT users), but in particular students and tourists (both incoming and local tourists) 

and equally PT operators and Regional PT Regulator (SRETC/DRTT) as the promoters and 

coordinators of public transport service as a whole. 

 

A4 Stakeholders involvement 

Stakeholder 
name  

Activities description 

M-ITI (Madeira 

Interactive 

Technologies 

Institute) 

M-ITI is a technological research institute with the know-how for designing, 

implementing (prototyping) or adapting custom made equipment such as 

the sensors needed in this measure, both at the level of the hardware as 

well as at the level of the software. MITI provided its facilities / work-space 

environment to researchers contracted to the project by ARDITI. 

Table 1: Stakeholders involvement 

 

B   Measure implementation 
B1 Situation before CIVITAS 

The concept of gamification applied to mobility as proposed by DESTINATIONS was not tested 

before in Funchal. Past experiences in the scope of the CIVITAS MIMOSA project (2008-2013) 

involved “Urban Orienteering Contests” and “Geocaching contests / competition using PT”, but 

no other gamification projects have been promoted before. Both types of events have been a 

success in CIVITAS-MIMOSA (with increasingly number of participants on each new event) and 

had excellent reviews from partners / stakeholders in the project. According to a study 

conducted throughout CIVITAS-MIMOSA in Funchal in 2012, 50,9% of the respondents were 

not aware of sustainable mobility concept. It means that, according to the Seven Stages of 

Change Model1, about half of citizens were still in Stage 1 (Awareness of problem or of 

opportunities). In DESTINATIONS it was aimed at taking those users up to levels 2, 3, 4 and 

eventually 5 (2. Accepting responsibility or relevance; 3. Perception of options; 4.Evaluation of 

options; 5.Making a choice) of the behaviour change model.  

 

B2 Innovative aspects 

Both MARGe (Madeira Gamified Experience) and the interactive bus stop prototype are 

innovative solutions in the sense that they introduce entertainment in the PT experience and 
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added value functionalities (e.g. search and viewing customized information at bus stops), 

turning the public transport experience more enjoyable and challenging by playing games or 

experimenting engaging activities at a bus stop / point of touristic interest. It intends to reduce 

negative perception of “waiting and travel time” while making more “fun” to use PT for both 

tourist activities as well as daily commuting.  

Main innovative elements of the measure are the design and test of mobility related behavioural 

change games, by means off the MARGe platform and the interactive bus stop, which provides 

games/challenges that can be played while travelling in Funchal/Madeira, promoting the use of 

buses and public transport in general namely with gamification, taking into account geographic 

location-based tracking and iBeacon technology. Applying gamification techniques motivates 

users to continue using the application, by creating engagement. The apps /platforms are also 

used for collecting user feedback and for measure evaluation purposes. This is the first time 

that a solution like this is implemented in the public transport system in Madeira.*In both 

solutions, a key innovative component is the use of gamification approach, which is based on 

the use of game elements in non-game contexts, by turning regular activities into engaging 

ones. 

 

B3 Technology development 

The development of the MARGe application required substantial amount of research work. It 

was necessary to analyse existing solutions and related work, keeping into not only gamification 

and gamified applications but also systems implementing similar approaches with the aim to 

induce behavioural change for a sustainable mobility. The MARGe application was conceived 

to have two different approaches: A Benefit approach, which focuses on communicating value 

or specific benefits to new users for the first time they open the application, and an Interactive 

approach, which allows users to participate in the onboarding process by employing an 

interactive app onboarding flows. By doing this, the platform always makes sure the users learn 

about the app while interacting with it. The solution implemented consists of applying the 

process of game-thinking and game mechanics to engage users, by combining an app with 

GPS and iBeacon technology, supported by a backoffice platform. Although, from the initial 

design to the final version, the approach and the technologies used to develop the MARGe app 

have changed due to the need for several functional, technical and communication adjustments. 

The initial approach was based on a cheaper and simpler beacon technology (Estimote 

beacons). The beacons technology allowed a precise control of user location, but the beacons 

weren’t robust enough for the public transport operation, due to the signal strength and the 

durability of the batteries. To overcome these flaws, ARDITI studied and acquired a new set of 

beacons with better durability and performance characteristics (iBeacon protocol with Sensoro 

smart beacons, depicted in Image 1).  
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Besides the better performance and successful tests with the new 

beacons, a robust solution would require the installation in all buses 

which wasn’t financially possible at short time. So, it was decided to 

drop out the beacon and decided to move forward the GPS approach 

to detect the touristic destinations (bus stop), instead the passenger 

entering the bus. This approach allowed the MARGe app to cover the 

adventures/touristic points in all the city of Funchal (not only 2 

adventures, as initially) and as such, had a more interesting 

gamification app. 

This application front office was 

developed using a JavaScript framework 

called React Native. With this, we can 

follow the CORA – Code Once Run 

Anywhere rule and develop for Android 

and iOS at the same time. The 

application is programmed to load all content from the internet, to make sure it is easily 

updatable, without requiring new installations for most updates. This truly is an advantage on 

the final application size. For the back-office and storage scheme it was used the firebase real-

time database, in Li(2018). This NoSQL database is cloud-hosted, where data is stored as 

JSON and synchronised real time to every connected client. This eases up synchronisation 

between different platforms. On Signup, each user received its unique User ID, to be able to 

store and retrieve data belonging to a specific user. In terms of Usability testing, and since 

MARGe has a target audience of adults and young adults, we have defined our target audience 

as to being composed of people of both genders aged between 17 and 55. Besides age, it is 

also important to understand everyone's background, ranging from people with a vast level of 

technological experience, but also those that are not that fond of technology. 

For the Interactive Bus Stop several solutions were considered. Decision on a technology / 

architectural reference for the Interactive Bus Stop relied on the Tacita model [Shaw, Peter et 

all, 2018; Tacita - A Privacy Preserving Public Display Personalisation Service; Lancaster 

University] considering its natural adaptation to public transport context and unique approach 

on overcoming privacy / GDPR (general data protection regulation) while still providing tailored 

content to specific users in public spaces. The research work developed under Tacita solution 

is foreseen to be implemented under other projects, but for the Interactive Bus Stop, a more 

practical solution was chosen. It was defined that the interaction happens either using a touch-

based screen or a non-touch screen and the associated mobile app. The prototype includes a 

big screen (touch or non-touch) coupled with mini PCs, to be installed at a school premises 

close to the bus stop. 

 

 

 

 

 

 

 

 

Figure 2: Locations of beacons inside the bus 

Figure 1 - smart 

beacon installed in HF 
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B4 Actual implementation of the measure 

The implementation of the measure is composed by two main activities, the design and 

implementation of the MARGe platform and design of a prototype for the interactive bus stop. 

MARGe (MadeiRA Gamified experience) 

Existing solutions, Requirements Analysis, Gamification proposal and Prototyping 

The MARGe application development started with a research and analysis work of the existing 

solutions in order to define solutions functionalities and proceed with the prototype. 

Under research phase, two main group of applications were analysed, applications which use 

gamification and tacking to collect data about users’ mobility (games analysed: PositiveDrive, 

BetterPoints, Viaggia Trento/Rovereto Play&Go, Beat the Street, Green Steps, B-riders, Biklio, 

TraceTracking (TRACE) and others) and games related to mobility, developed in different 

contexts (Serious games and Gameful mobility - Meet the street, RingRide, The Traffic Agent, 

Traffic snake game, Man-eater, Street Pong (ActiWait) and others). From those, PositiveDrive 

and BetterPoints were tested and compared, given their potential and availability. 

  

Figure 3: e.g. Testing Positive Drive in Funchal 

For the MARGe development, the goal was to design and propose an approach involving game 

and gamification to engage users (i.e., residents and visitors) in using PT that, suitable for 

Funchal. Potential solutions were divided based on the devices used and the technologies 

employed: Gamified tracking system, Location-based games and pastimes. 

The applications more capable of tracking user’s mobility patterns and collect points were 

BetterPoints and PositiveDrive, and were both actively tested. Both platforms presented 

concepts related with the Green credits framework of MAD 6.2.  

Development of the MARGe gamification platform / app  

From the initial design to the final version, the approach and the technologies used to develop 

the MARGe app have changed due to the need for several functional, technical and 

communication adjustments. 
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The overall idea of the solution was to provide tourists 

and residents, with challenges related to the place that 

they are visiting (a kind of Escape Madeira). After 

analysis of different options with HF, the proposal for a 

pilot gamification of mobility action under the concept of 

“MadeiRA 

Gamified experience” was outlined and the 

implementation of the platform and app started in 

January 2018. There were a lot of changes from the 

time the first mockup of the application appeared. 

The app improved  not only visually, but also in 

terms of backend and functionality. MARGe 

incorporates important game elements: 

Progression (players evolution); Narrative (a form of 

teaching lessons) - by making each adventure a 

story, made of different stages, that further explain 

the adventures surroundings. The mechanics part is responsible for creating engagement with 

the users, also used to achieve elements of dynamics, which are the rewards (obtained for 

achieving the destination). Finally, components are the visibility of the elements. These are the 

state the elements took in consideration:Levels (defined steps in players progression); Badges 

(visual representation of achievements); Quests (predefined challenges with objectives and 

rewards); Points (earned by completing tasks); Achievements (objectives completed); 

Leaderboards (visual representation of players progression in comparison to others).  

MARGe incorporates an optional and anonymous in-app evaluation form covering. It was 

included questions related to gamification in PT, including perceived quality and appeal of 

gamification approaches, modal split options and preferences, related complementary services 

(e.g. interest in interactive bus stop) and questions about the experience with the MARGe app 

as a software. 

In December 2018 the first field tests have been performed. In May 2019 it was initiated the 

installation process. It was installed 1 beacon per bus stop (4 bus stops), 20 beacons on 10 

buses (8 on the Green Line, and 2 in botanical Garden Line), 4 beacons on the touristic spots 

(at Botanical Garden) and 2 beacons on Forum Madeira shopping centre (to detect user’s 

arrival). Due to the quantity of beacons available, initially the solution covered only 2 adventures. 

The pilot allowed to test the functionality of the prototype application in the real context (in an 

already improved version) among a restricted group of people. 

During the first tests it was identified technical and communication constrains which were 

corrected. Then, it resulted that the Estimote brand beacons under tests were not robust enough 

for the public transport context, given the signal strength and the durability of the batteries. To 

overcome the limitation with the beacons technology, ARDITI analysed and acquired a new set 

of beacons with better durability and performance characteristics (iBeacon protocol with 

Sensoro smart beacons). On August 2019, it was installed the new beacons and resumed the 

pilot tests with the HF support. The new beacons worked correctly and shown better 

performance, but despite the successful tests with the new equipment, it was then decided to 

drop out the beacon approach, because it would require the installation in all urban fleet buses, 

which wasn’t financially viable at short time considering the purchase and maintenance costs. 

Figure 4:- Graphical branding for 

MARGe 

Figure 5 - Low Fidelity prototype 
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Figure 6 – MARGe app screenshots. From left to right: i) Quick in app guide, ii) Adventure 

selection, iii) Selection of starting bus stop and, iv) GPS tracking while inside the bus 

To proceed with the game, it was decided to move forward with a simpler solution that didn’t 

require the beacon to detect the passenger inside the bus, but only the GPS to detect the 

touristic destinations (bus stop). This approach also allowed the MARGe app to cover the 

adventures/touristic points in all the city of Funchal and as such, have a more interesting 

gamification app. For the app to work reliably, it was chosen to use external authentication 

services, to have a secure, reliable service. In this way, it is possible to get higher speeds when 

transitioning between the app and the authentication services, but also to reduce the app's 

payload. The final version was to be made available for public on June 2020 but due to Covid19 

pandemic, and closure of tourism and school activity, this had to be postponed to September 

2020. It is planned to promote the app among tourists in the visit Madeira official website. 

The integration with the “green credits” (MAD 6.2) was considered during the first approach, 

although, such link would introduce too much complexity at once and the option was left out for 

the first public version of the platform.  

A paper on the approach and technological development of MARGe was presented / published 

in the proceedings of the 8th Transport Research Arena TRA 2020 conference (April 2020). 

This activity was also presented in CIVITAS Forum 2019 on “Session 9: How new technologies 

and strategies can change people’s behaviour”. MARGe is available on GooglePlay: 

https://play.google.com/store/apps/details?id=com.marge 

 

Interactive Bus Stop  

Requirements Analysis and Design proposals 

This activity began with a contest on a “Bus Stop Design Challenge”, carried under MAD6.1 and 

MAD7.3 (smart PT traveller information service), in partnership with Madeira Interactive 

Technologies Institute (M-ITI), with the aim of redesigning HF public bus stops, five groups of 

master’s students participated in the challenge. The goal was to create something that would 

improve the experience of residents and tourists using public transport, whilst also fitting into 

the local authority's vision for creating safe, attractive, and accessible public space. The design 

https://play.google.com/store/apps/details?id=com.marge
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process involved groups suggesting ways in which the following elements of could be improved: 

the main bus stop structure; a panel displaying real-time travel information; the HF bus app; 

static travel maps and schedules. The designs also had to be compatible with Funchal's existing 

network of bus stops. Before this began, required research was carried out applying different 

approaches and reaching different target groups. Interviews were conducted with and 

questionnaires filled out by both residents and tourists. Tailor made design proposals presented 

included the kiosks, panels, info maps and apps. 

 

Figure 7 – Proposed bus shelter with the Interactive display (left) and General display layout 

and specifications (right) 

The final winning series of designs incorporated an interactive display with information about 

events and tourist attractions, allowing route planning and exploration of destinations and 

events (advertises the bus system’s capabilities). As depicted in Figures 7 and 8, features of 

the Interactive bus stop include: Multi-Language 

Support; Search option; High contrast colors to 

avoid sun glares; Bus Indicator; Explore Mode 

(Around Madeira by bus and Points of Interests 

(everyday, weather, family friendly); Wheelchair 

Accessibility Mode. Social media platform was 

considered, an encouraging tool for tourists to 

participate in real time with recommendations 

and helping with locals routines and to get to 

places on time. All the set of results were 

presented to HF for implementation. 

Nevertheless, it was not possible to proceed with 

the installation of such solutions on street under 

DESTINATIONS, given the complexity of the 

solutions, and the hardware and software 

required. 

Analysis of existing solutions 

Complementarily to the “Bus Stop Design Challenge” initiated under MAD6.1, ARDITI continued 

the exhaustive research work in order to find the most suitable solution for HF’s operation. It 

followed a review of existing solutions based on the concept of “smart bus stops”. Under such 

innovative concept, bus stops provide real time info to customer queries, including changes in 

bus schedules and traffic conditions to keep customers informed about the status of their 

journey and more, both in terms of providing useful information as well as some kind of 

Figure 8 – interface for viewing content on 

a proposed “bus stop experience” prototype 
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entertainment, featuring attractive and eco-friendly designs, enhanced communications, 

creativity and real time responses. Examples from around the world included Singapore, 

Gothenburg and Barcelona. For e.g. the Osmose bus stop in Paris, which was part of the EU’s 

European Bus System of the Future project (https://www.uitp.org/european-bus-system-future), 

focused on creating a more livable space and to encourage community through a book 

exchange and free wi-fi.  

Despite the very interesting solutions found, given the limitations of the equipment available for 

bus stop prototype use, which was basically an indoor equipment, and considering that most of 

HF bus stops are located outdoor, it was necessary to establish an intermediate solution: an 

interactive bus stop for indoor environment. 

Development of the prototype 

Following the discussions between HF, ARDITI and AREAM during December 2019, it was 

decided to proceed with a prototype solution at a school premises. The prototype includes a big 

screen (touch or non touch) to be installed close to the bus stop. The proposal made by ARDITI 

was the implementation of a service to be adapted from initial designs (solution resulted from 

the design challenge) combined with the Tacita model [Shaw, Peter et all, 2018]. This 

architectural model enables the delivery of personalized relevant content through public 

displays to individuals without violating their privacy and relying on proximity detection of the 

user's. The typical interaction pattern from the perspective of an end-user is as follows: users 

can install the mobile phone client and, upon opening the client app, viewers interact with an 

overview of all supported available content applications, such as Bus Departures, Weather 

Forecasts and News. Viewers can choose to activate available applications and provide further 

configuration parameters for each of the available apps (e.g. location for personal weather 

forecasts or bus departure times). A detailed description of the final version of the bus-stop 

prototype being implemented was delivered to HF in August 2020 (document in Portuguese). 

Bus stop appearance and the architecture of the platform are depicted in the next two images. 

 

Figure 9 – One of the views of bus stop appearance (final version) 

https://www.uitp.org/european-bus-system-future
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The bus stop makes use of the web 

server provided by ARDITI, which 

interacts with the HF API (for bus 

line information), with information 

from Civitas-Destinations 

environmental / weather stations, 

and with the information / 

customization that the user can do 

on his mobile phone. 

Because implementation of the bus 

stop prototype started with a 

significant delay in relation to what 

planned, it was decided to begin 

first with the implementation of the 

associated pedagogical / promotional game (described next), which can run as a standalone 

product, in order to provide / deliver tangible results in the shortest possible timing. Starting in 

March 2020 carrying out of this activity was further affected with limitations (e.g. presential team 

work or conducting tests with users) resulting from imposed Covid19 restriction measures. 

The pedagogical / promotional bus game 

The game besides having an educational component, promotes the use of public transport while 

entertaining the students when waiting for the bus. The game comprises the city of Funchal, in 

a map where the scenario is generated dynamically. The students, in a bus competition base, 

manage the operation of the passenger’s board process and all the traffic constrains to ensure 

the bus arrives on time to the destination and takes as much passengers as possible. A scoring 

system is included to induce competition between students, according to factors of the game 

such as the waiting time for the bus or the number of passengers transported. Figure 9 presents 

two screenshots taken during gameplay testing. The game is being developed using Unity IDE 

/ engine. 

  

Figure 11 - Pedagogical / promotional bus game aimed at students (actual screenshots) 

When the game becomes complete it will be made available and the complete implementation 

of the interactive bus stop prototype will be continued and concluded, incorporating the game 

with the other functionalities such as access to bus schedules and route planning, news or 

weather forecasts.  

It is expected to proceed with the installation and tests of the solution by September 2020, when 

the schools return to normal, following the COVID 19 outbreak. 

Figure 10 - Architecture of the platform (final version) 
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C Impact evaluation 

C1 Evaluation approach 

Expected impacts and indicators 

Impact category Impact indicator 
Unit of 

measure 

Transport 1 - Soft modes usage/ satisfaction - Modal Spilt of soft modes % 

Transport 2 - Quality of Service % 

Table 2: Expected impacts and indicators 

 

Method of measurement 

Impact indicator Method*  

Frequency 
Target 
Group 

Domain  
(demonstration 
area or city) Bef. Dur. After 

1 - Soft modes usage/ 
satisfaction - Modal Spilt 

of soft modes 
S 2018 

 

- 

M42 
 

Residents, 
students 

and tourists 

Demonstration 
area: BUS 

users 

2 - Quality of Service S n.a 
- 

M42 
Residents, 
students 

and tourists 

Demonstration 
area: BUS 

users 
* (Data collection (DC), Estimation (E), Survey (S) 

Table 3: Method of measurement 

Detailed description of the indicator methodologies: 

- 1 - Soft modes usage/ satisfaction - Modal Spilt of soft modes - This indicator intendeds 
to evaluate the % of people that use soft modes, including modal split. The tourists’ data 
was collected through surveys applied at the airport of Madeira. The Residents data is based 
on census data. 
2 - Quality of service - Users perceived quality of service. Assess the impact of gamification 
approaches in what relates to user perception of service quality in PT. MARGe application 
incorporates an in-app evaluation form being used to collect user feedback directed to the 
assessment of the impact of the gamification approach. 
 

The Business-as-Usual scenario 

For indicator 1 and 2, a BAU scenario would register a continuing loss of passengers (-1,7% 

annual average decrease on transported passengers and average occupancy rate of 15% per 

bus, over the last 4 years), while with measures like this one it is expected to at least lower the 

rate at which PT operators lose those passengers / clients. The trend over last years on rising 

uptake of PT was reversed by the emergence of the Covid19 pandemic and its impact over 

2020 and 2021, both by the forced reduction of bus capacity for passengers and the reduction 

of demand for PT, namely due to tele-work, online classes and citizens avoiding to travel in 

buses. 
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C2 Measure results 

Impact 
category 

Impact 
indicator 

Impact 
indicator2 

Unit of 
measure 

Baseline Ex-Ante Ex-Post 

Transport 

1-Soft 
modes 
usage/ 

satisfaction 
- Modal 

Split of soft 
modes 

Residents - 
Bus 

% 
26% 

 
28.6% 

(*) 

Residents - 
bike/bicycle 

% 2% 2.2% 
(*) 

Residents - 
Walk 

% 
13,2% 

 
14.5% 

(*) 

Tourists - Bus % 9% 9.9% 
(*) 

Tourists - 
bike/bicycle 

% 0,2% 0.2% 
(*) 

Tourists - Walk % 25% 27.5% (*) 

Transport 
2-Quality of 

Service 
(QoS) 

Quality of 
Service (QoS) 

% n.a. 10% 
(*) 

Table 4: Measure results 

(*) Due to COVID-19 pandemic and related limitations, evaluation for this measure with end 

users (residents, tourists and students) was not possible to be performed as planned. For both 

indicators the planned final quantitative measurement has been replaced by a qualitative 

analysis as presented. Because of the pandemic, the local partners assume that Ex-Post figures 

related to bus usage will be lower than Ex-Ante figures and that walking and cycling may be 

higher. For the variation in Quality of Service we assume that it would increase but since the 

conditions have changed considerably, a quantitative comparison would require new Ex-Ante 

figures. Part of the evaluation for MAD6.1 was thus based on a detailed interview to independent 

mobility expert André Freitas, who is head of unit and senior consultant at TISPT (consultants 

in transport, innovation and systems - www.tis.pt), having been involved in the past in the 

CIVITAS-MIMOSA project. The interview addressed the “users” perceived quality of service in 

order to assess the impact of gamification approaches in what relates to user perception of 

service quality in PT, as well as the impact of gamification on potential modal shift towards 

diversification and increase of soft modes. The interview was divided in three parts, 

corresponding to the main three outputs of Mad6.1 (Interactive Bus Stop, MARGe app/platform 

and the pedagogical / promotional game). 

i) For the Interactive Bus Stop, the evaluation was based on the implementation of the 

prototype as accessible via web (ie, with identical content as will be presented on an actual bus 

stop) and using a questionnaire regarding the perception of potential increase in satisfaction 

and quality of service when comparing the current/previous situation and the proposal of the 

new bus stops. The questionnaire also evaluates if the improved service related with the new 

bus stops leads to an intention of increases use of PT. Next table presents the evaluation 

questions, related indicators and the conclusions derived from the answers. 

 

Indicators: 1 
(Modal split) 
and 2 (QoS) 
 

Answers and conclusions: Interactive bus stops are a valuable concept to 
promote liveable urban spaces. Interactive screens (including touch based) 
seems to be a good solution to equip bus stops located at highly touristic 
spots in cities which have high levels of safety and security, such as places 

http://www.tis.pt/
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Question: How 
much 
importance / 
usefulness do 
you accredit to 
such a service 
(the interactive 
bus stop)? 
 

in Funchal downtown. This is essential to minimize the likelihood that 
equipment’s are damaged. App-based information, on the other hand, can 
easily be deployed and upscaled to any PT stop throughout the city (and 
Funchal has a high capillarity of bus stop infrastructure) and even 
throughout the region. The large strategic aim should be to foster 
communication between the infrastructure (bus stops) and the user (with 
his mobile phone or wearables) and sell related services (publicity and 
others that guarantee the financial sustainability of the measure). It will 
increase perceived quality and attract more customers to PT. 

Indicator: 2 
(QoS) 
 
Question: How 
do you 
perceive 
benefits to PT 
users and on 
the other hand, 
for the 
transport 
operator? 

Answers and conclusions: The main direct benefit lies in the satisfaction 
rate of current PT users. A plan to further build from what was implemented 
and the design business models that can maximize the investment made 
on this measure is recommended as part of the value chain of the PT 
Operator 

Indicator: 2 
(QoS) 
 
Question: 
Please indicate 
the main 
advantages 
and the 
disadvantages 
and / or 
difficulties that 
you foresee for 
users of this 
service? 

Answers and conclusions on advantages: On the one hand, it creates a 
liveable spot in the city that can be enriched with several add-ons relevant 
for PT users, but also non-users (all of which are potential new clients for 
the PT Operator). Moreover, applying gamification techniques motivates 
users to continue using the services by creating engagement (retaining 
current clients and nudging non-PT users to give it a try, by raising 
awareness towards contents and destinations they were not aware of). 
 
Answers and conclusions on disadvantages/difficulties: It is important to 
leave no one behind. The profile of the tourist that visits Madeira is someone 
who is fairly old (at least older than the direct competitors) and sometimes 
not tech savviness. Service promoters are recommended to get to know the 
specific needs of vulnerable groups of users (old people, people with large 
families, blind, etc). It would also be interesting to gamify the access to the 
information, providing entertaining experiences to whoever accesses the 
service for the first time. 

ii) For MARGe, evaluation included a questionnaire with a set of questions from those that have 

already been included in the in-app evaluation and, based on the description of MARGe (ie, the 

purpose of its implementation and use) asking “users” to make an assessment of their 

perception of potential increased satisfaction, quality of service and potential increased use of 

PT in a near future touristic context. Next table presents the evaluation questions and the 

conclusions derived from the answers. 

Indicator: 2 (QoS) 
 
Question: Do you 
think that using the 
bus with MARGe app 
would improve your 
opinion on the quality 
/ appeal of the bus 
service?   
 

Answers and conclusions: It largely depend on the nature of the visit 
to Madeira (if it’s on leisure or not, how many days someone is staying 
on the island, the travel arrangements made…). But in general, it is 
considered that MARGe would influence significantly user’s 
perception of the bus service and therefore. This can be regarded as 
a game changer for the industry and something that the local 
government can further develop as it improves the overall travel value 
chain and can pave the way for a carbon free island. 
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Indicator: 1 (Modal 
split) 
 
Question: Would you 
consider using the 
bus more often than 
you do currently if 
doing it on a 
gamification context 
such as MARGe,  
Pokemon Go or 
other? Would it also 
apply to walking and 
cycling? 
 

Answers and conclusions: Pokemon-like games are hugely popular 
(and not only among children’s). Hence, we can say that such kind of 
fames improve significantly the chances that people use the bus 
(particularly among the locals, in this case – as the impact among 
tourists on the actual number of trips performed should be fairly low). 
 
Such gamification approaches would certainly apply to walking and 
cycling. Multimodal options will/would most likely turn the game even 
more appealing and become more relevant from the end-user point of 
view. Ideally, the game should be framed in the context of a Mobility 
as a Service (MaaS) ecosystem that can offer tourists a variety of 
experiences based on their modal choices. 

Indicator: 2 (QoS) 
 
Question: What 
would motivate you / 
users to use more 
this app: i) 
Discounts/Vouchers; 
ii) Competing with 
others; iii) Sharing 
the experience in 
social media; 
 

Answers and conclusions: It’s always interesting to compare against 
the performance of others, even those we don’t actually ever met. In 
this sense, it would be useful to compare scores against other tourists 
with similar profiles (e.g. only the Germans, only the British, only those 
within my age range) and against the locals as well. Uploading the 
achievements on social media is normally something people look at 
and value, so definitely I would include that option too. 

iii) For the pedagogical / promotional game, aimed at younger users / students, the 

questionnaire addressed its potential impact in increasing appeal for PT and other soft modes 

in such specific groups. Next table presents the evaluation questions and the conclusions 

derived from the answers. 

Indicator: 2 (QoS) 
 
Question: Do you think that 
children / young playing such a 
game will improve their opinion on 
the quality / appeal of the bus 
service?   
 

Answers and conclusions: “I would strongly agree” as it 
helps to nurture friendly feelings about the PT system. 

Indicator: 1 (Modal split) 
 
Question: Would you (the children 
/ young user) consider using the 
bus more often than you do 
currently if doing it on a 
gamification context such as this 
game? Would it also apply to 
walking and cycling? 
 

Answers and conclusions: Definitely yes. The game 
looks graphically appealing. 
 
Yes, it would be interesting to evolve into a realistic 
game that allows someone to manage a city (and all the 
mobility options this city entails). For obvious reasons, 
game preferences should award higher scores for those 
who steer the city making use of softer and greener 
transport options. 

Overall conclusions on MAD6.1 evaluation: 

Interactive bus stops create a liveable spot in the city that can be enriched with several add-ons 

relevant for PT users, but also non-users (all of which are potential new clients for the PT 
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Operator). App-based information can easily be deployed and upscaled to any PT stop 

throughout the city (and the region). The main direct benefit lies on the satisfaction rate of 

current PT users, which would attract new customers. Applying gamification techniques 

motivates users to continue using the services by creating active engagement. It would also be 

interesting to gamify the access to the information, providing entertaining experiences to 

whoever accesses the service for the first time. An app/platform such as MARGe would 

influence significantly user’s perception of the bus service on a positive way, being regarded as 

a game changer for the industry. Multimodal options (such as walking and cycling) will/would 

most likely turn the game even more appealing and become more relevant from the end-user 

point of view. Ideally, the game should be framed in the context of a Mobility as a Service (MaaS) 

ecosystem that can offer tourists a variety of experiences based on their modal choices. Games 

such as the one developed help to nurture friendly feelings in youngsters about the PT system 

and it could even evolve into a simulation game that allows someone to manage a city (and all 

the mobility options this city entails). 

 

C3 Quantifiable targets 

No Target Rating 

1 Increase of soft modes usage among target public in at least 10%;  N/A 

2 PT perceived quality of service will increase by at least 10%.   N/A 

NA = Not Assessed O = Not Achieved      = Substantially achieved (at least 50%) 

−  = Achieved in full         = Exceeded 

*New target, not in GA 

Table 5: Assessment of quantifiable targets 

Due to COVID-19 pandemic, it was not possible to quantify the grant agreement targets. 

In terms of Quality of Service (indicator 2) it becomes clear that such gamification approaches 

and interactive bus stops contribute to highly increase perceived quality of PT by customers, 

even if, due to current circumstances, a quantifiable percentage can’t be measured. In terms of 

Soft Modes Usage (indicator 1) a survey would also be required in order to quantify its variation 

as a consequence of this measure. However, reduction of demand for PT because of the 

pandemic makes us assume that Ex-Post figures related to bus usage will be lower than Ex-

Ante figures and that walking and cycling will be higher than before. 

 

C4 Up-scaling of results 

Two up-scaling measures being considered on a post Covid19 scenario when most activities 

return to a new normal operation (expected during the 2nd semester of 2021) are: i) Cover both 

islands of Madeira and Porto Santo in their entirety (and not just Funchal) in terms of adventures 

included in MARGe and bus companies (not only HF, but all bus companies, including touristic 

ones); ii) After testing the feasibility of interactive bus stops in Funchal, develop partnerships to 

include publicity and implement such bus stops in other areas out of Funchal with a higher 

concentration of passengers and tourist interest (e.g. Câmara de Lobos, Monte, Cabo Girão, 



MAD 6.1 - Gamification as a way to induce behavioural change in Mobility 21/04/2021 

 

 19 / 20 

 

Madeira Shopping, etc). It would contribute to an increased interest / critical mass and reinforced 

sustainability on the system.  

Those content platforms represent an opportunity for involvement with local historical/cultural 

associations to collect and share information about locations with high tourist interest (including 

residents as internal tourists). 

 

D Process Evaluation Findings 
 

D1 Drivers 

The involvement and communication drivers that were identified entail several areas. From 

powerful behavioural motivators, considering that the introduction of interactive games can 

relieve the burden of waiting for the bus to arrive at the bus stop, and can consequently improve 

the public transport experience. The high stakeholders and tourist involvement factor, once 

it is an opportunity for involvement with local historical/cultural associations to collect “secret” 

information about the locations.  

Also, the technological drivers can contribute very positively to the successful implementation, 

because the solution increases the perceived quality of service of the PT among existing users 

and new/potential users, adding value to the mobility experience and contributes to high user-

engagement since gamification can act as a great opportunity for retention within the costumers. 

Ultimately, the solution represents an opportunity to target a specific market. It is a chance to 

target a specific type of users, mostly users familiar with technologically oriented services. 

 
D2 Barriers 

The lack of availability of the right technical expertise in some phases of the work, which 

required contracting new persons and the need to readapt the ongoing flow of activities imposed 

significant delays. 

Some technological limitations hampered the success of this solution, such as the possibility 

to find a stable way to use the beacon technology when engaged with the ticketing system, 

which raised a set of technological complications related to the IoT network.  The several 

technological constraints lead to planning barriers, related to the difficult operationalization of 

the solution, which took considerably more time than initially estimated to reach the operation 

phase. 

Organizational problems related to the Business Model, because the technology foreseen 

was of difficult financial and maintenance sustainability. There are other cheaper technologies, 

although, beacon is the most open wide and innovative 

Also, spatial constraints, as most parts of the equipment for prototyping and testing have to 

be purchased abroad, namely in China, which had considerable delays in delivery. Customs 

services also add considerable bureaucracy and delay. 

 

D3 Lessons Learned 
The carrying out and evolution of the implementation of this measure stressed again the fact 
that technology by itself is not sufficient to attract and motivate users on the uptake of PT if they 
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aren’t already somehow motivated. These observations highlights, again, the greater 
importance of implementing and follow a methodological approach such as the Seven Stages 
of Change Model. And indeed, it was the case that such care was taken in implementing this 
measure.  

Experience from leading this measure showed that it is crucial to stick to the higher-level goals 

building up a robust output that is the result of the motivation, commitment and shared vision of 

all the key partners involved. If done other way the resulting outputs may be “put aside” sooner 

or later. 

Experience also highlighted that, the availability of required technical expertise in some phases 

of the work is crucial in keeping the ongoing flow of activities and avoiding future unwanted 

delays. 

 

E Evaluation conclusions 
This measure did not have a complete evaluation of this measure due to the Covid-19 pandemic 

effect on measure implementation and evaluation activities, involving mainly tourists and 

students. From one side, the tourism sector was completely closed since March 2020 until July 

2020. On the other side, schools were also closed since March, what made impossible to 

perform the implementation and carry out the evaluation surveys. The measure implemented 

confirmed that gamification techniques play a key role to motivate users to start and continue 

using the services by creating active engagement between customers and transport option. 

Ideally, the game should be framed in the context of a Mobility as a Service (MaaS) ecosystem 

that can offer tourists a variety of experiences based on their modal choices. 

 
 

F Additional information 
F1 Appraisal of evaluation approach 

Not applicable. 

F2 Future activities relating to the measure  

Complete the integration of MARGe with MAD6.2 loyalty system “Green credits”. Improve 

MARGe in order to be applicable to other soft and/or more sustainable mobility modes besides 

bus (ie, support also bycicle, walking and even car sharing). As mentioned before, covering 

both islands of Madeira and Porto Santo in their entirety (and not just Funchal) in terms of 

adventures included in MARGe and bus companies. For the interactive bus stops in Funchal, 

develop partnerships to include publicity (e.g. institutional information) and implement such bus 

stops in other areas out of Funchal with a higher concentration of passengers and tourist 

interest. 

 


