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EXECUTIVE SUMMARY  

STREETLIFE deliverable D6.2.2 discusses the second iteration of the STREETLIFE pilots 
carried out in the cities of Berlin, Rovereto and Tampere. It describes the planning process 
and preparatory work for all the experiments encompassed in the second pilot iteration; it then 
provides details on the evaluation of the pilots’ results, related to the technical aspects and 
city-specific mobility concerns addressed by those experiments. The scope of deliverable 
D6.2.2 is limited to the planning / preparation and evaluation phases of the pilots, since a 
companion deliverable D7.2 is devoted to all the details related to the execution of the 
experiments proper.  

The deliverable is organized in four main Sections. The introduction (Section 1) presents the 
overall content; furthermore, it underlines several important unifying traits that we have 
observed across pilots and experiments. Section 2 – which deals with the planning and 
preparation phase of the pilots - is organized by pilot, with sub-sections describing the 
activities undertaken by each of the pilots in that phase; in each sub-section we provide a 
summarization of the scenarios activated in each pilot through the planned experiments, and 
an overview of the city-specific set up, given the concerns and constraints of each pilot site, 
and the characteristics and goals of each individual experiment. Section 3, which deals with 
the evaluation phase, is organized in an analogous way, and reports on evaluation results 
collected from the pilots and elaborated at the time of writing. The scope of this evaluation 
report is intentionally limited to city-specific concerns and results, because the evaluation of 
the significance of pilot results for the overall goals of the project is going to be the subject of 
upcoming deliverable D8.2.2 on STREETLIFE impact assessment. Finally, we offer some 
conclusions in Section 4. 

Hereby, we wish to briefly anticipate, for the readers’ convenience, a few among the most 
significant findings produced by this second iteration. An in-depth discussion of these and all 
other pilot findings, with full details, can be found within the Deliverable. We start with 
highlighting some main findings from each individual pilot. 

The second iteration of the BER pilot, following the lessons learned from the 1st iteration 
small scale field test, and in accordance with the suggestions and expectations clearly 
expressed by local stakeholders, focused on the improvement of cycling safety and on a 
validation of a gamification approach targeting at changing users’ mobility behaviour. A huge 
variety of data on routing requests, selected route proposals, executed trips and its GPS traces, 
crowd sourced cycling safety assessments, as well as qualitative usability and compliance 
surveys was collected and analysed on a pilot level. This analysis is described with the report 
at hand. Results show a high level of user participation in terms of requested and executed 
trips, but also in terms of data provision, crowd sourcing and feedback. With the data 
collected, public statistics on cycling safety and corresponding maps could be validated and 
even enriched. The integration of the game “Berlin BikeRider” and its cycling-oriented rules 
caused among its players a significant modal switch towards the bicycle mode. The 
combination of trip-related information and its impacts - especially on the environment - were 
considered by field test users as one of the main drivers for “greener” mobility decisions and, 
in consequence, for their more sustainable mobility behaviour. 

In the ROV pilot, a major focus was to follow up on the positive indications originating from 
the first iterations and its experiments, but putting them to test and validating them at larger 
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scales, in terms of both amount of citizens’ participation and temporal duration. The 
experiments executed in the second iteration confirm - at scale - the potential and benefits of 
the STREETLIFE approach and technologies in a city like Rovereto, and for its sustainable 
mobility concerns. Among the empirical results from the ROV pilot,, we point out the 
following: in the scaled-up experiment on mobility for special city events, we can report high 
levels of participation and appreciation for Park & Ride solutions during events that attract a 
large number of visitors to the city centre; in the long-running game experiment, we can 
report several results, for example in terms of sustained citizens’ participation over a months-
long period of time, as well as the habits-changing effects of the game towards more 
sustainable mobility choices; and in the experiment on car pooling for enterprise, we report a 
quite significant demand and inclination for car pooling solutions by commuters in the ROV 
area for their home-to-work itineraries. 

The TRE pilot, like the ROV and BER pilots, continued from the first iteration pilot 
experiences, and the focus was similarly on end user engagement with gamification and better 
real-time information. Users found the new real-time multimodal information useful, Mixed 
Reality was interesting and especially the gamification motivated users to test the new 
solutions developed in the STREETLIFE project. With these end user-oriented experiments 
STREETLIFE can affect people’s travel behaviour leading to more sustainable traffic. The 
Tampere pilot provided also tools for the city’s mobility manager, to view and manage traffic 
in his traffic network. These transportation flow management and Park & Ride experiments 
were done in real production environment, which had thousands users, plus third party API 
users. Experiment proved to be very stable, and we observed a smooth and efficient 
integration between different third party systems and STREETLIFE components and methods 
developed in the research Work Packages (WP2, WP3, WP4, WP5). 

Besides those individual findings, all reported in Section 3 of the Deliverable, we also 
distilled several common traits that we have observed across pilots. A detailed discussion is 
available in Section 1.1, but we anticipate them here. First of all, as a characteristic of 
STREETLIFE is the diversity of the urban environments and the mobility concerns in the 
three pilots, we learned the importance of supporting the local dimension of sustainable 
urban mobility, which has important repercussion on the design of individual techniques and 
tools, as well as on the architecture and integration style that must be followed in putting 
together an ICT platform like that of STREETLIFE. Another common trait is that a necessary 
precursor to obtain an effective impact is providing and channeling - through ICT – various 
forms of enhanced awareness to support decision-making about sustainable mobility 
options; enhanced awareness is critical for end users (individual citizens) as well as 
institutional stakeholders (mobility operators and managers). Finally, all pilots experimented 
with, and recognized, related to their local concerns and objectives, the role of gamification 
for engagement and retainment; all STREETLIFE experiments that involved gamification 
have validated its potential to induce behavioural changes towards more sustainable mobility 
habits, and also sustain those changes with opportune design choices and techniques. 
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1. INTRODUCTION 

This STREETLIFE Deliverable D6.2.2 discusses the second iteration of the STREETLIFE 
pilots in Berlin (BER), Rovereto (ROV) and Tampere (TRE). It has a companion document, 
that is, STREELIFE Deliverable D7.2. This document discusses the planning and evaluation 
of the pilots, whereas D7.2 reports all the work that has been carried out as part of the actual 
execution of the pilots. Given the scope mentioned above, this Deliverable reports on two 
phases in the pilot-related work done by the Consortium: experiments planning / preparation 
and experiments evaluation. 

About the preparation and planning phase, we report how each pilot was conceived, what 
experiments were included, how those experiment were designed, towards what pilot-specific 
evaluation goals and concerns they were aimed at, and what ICT technologies were to be 
deployed on the field, and exercised in the context of each experiment. The reporting of the 
planning phase covers the high specificity of the focus and concerns of the three pilots. That, 
in turn, reflects the diversity of the pilot sites BER, TRE, and ROV, and is not only 
representative of differences of conditions, interests and policies in the three cities, or – in 
general - in large, medium and small cities of the EU.  It is also a direct effect of the local 
dimension of sustainability in urban mobility, which represents one of the principal lessons 
that STREETLIFE has learned through the pilots, and has inspired the planning of its second 
iteration as well as the design and development of the technological solution proposed by the 
project. We will expand our considerations on the local dimension of sustainability further 
down in this Section, as well as elsewhere in the Deliverable where appropriate. 

The evaluation phase of the pilots aimed at deriving findings from the experiments included 
in each pilot and from the data collected during their execution. About the evaluation phase, it 
is important to remark to the reader that our discussion in this Deliverable D6.2.2 has a 
limited scope, that is, we only report on the evaluation of either: 

• the technical instruments and tools that STREETLIFE customized and deployed in the 
pilot sites; 

• the experimental results that pertain to the city-specific concerns that are meant to be 
addressed by experiments, as per their design and planning (see above). 

More general considerations on the impact of STREETLIFE solutions on the three principal 
project-level concerns of carbon emissions, traffic reduction, and modification of citizens’ 
mobility behaviours in EU urban environments remain outside the scope of Deliverable 
D6.2.2, and will be reported instead in the upcoming Deliverable D8.2.2. Those impact 
assessment activities leverage - as their starting point - the same data collected in the second 
iteration of the pilots, as well as some of the city-specific evaluation results we have reached 
in the context of the work reported hereby.  

The rest of this document is structured as follows.  Section 2 describes the work done in the 
planning and preparation phase of the pilots. Section 3 discusses the work done in the 
evaluation phase and the prominent evaluation results in the scope of D6.2.2 that originated 
from that work. Finally, Section 4 offers our conclusions. Before diving into the exhaustive 
reporting of the following Sections, we offer in Section 1.1 - for the readers’ convenience - a 
synopsis of the takeaways that have originated from the second iteration of the pilots, 
organized by major common, cross-pilot traits. 
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1.1. Common cross-pilots traits and insights 

As mentioned above, the BER, ROV and TRE pilots cover a wide variety of concerns and 
topics in sustainable urban mobility. This diversity emerged strongly early on, beginning with 
the collection of requirements and scenarios that are documented in STREETLIFE 
Deliverable 6.1, and was in fact an intended consequence of the diversity in the city profiles 
selected for partnership and participation in the STREETLIFE project. The first iteration of 
the pilots confirmed this, as each of the three pilots incrementally acquired its own well-
defined connotation: in BER, a major need was augmented support to bicyclists, through 
various means, including the need to collect and share information and awareness on safe bike 
routes; in TRE, a principal focus was on making available and including real-time mobility 
information in standardized ways to various mobility technologies and stakeholders; in ROV, 
a paramount aspect was to raise awareness of – and commitment to – multi-modal mobility 
options that are available in the city, especially for commuters and visitors.   

The local dimension of sustainable mobility. These characteristics emerged from the 
specific urban mobility needs of the corresponding city, and in fact highlight what we call the 
local dimension of sustainability in urban mobility. Reflecting mainly on the experience from 
the first iteration of the pilots, STREETLIFE has found out that supporting this local 
dimension is important in a twofold way.  

Firstly, as the small sample size of STREETLIFE pilots already shows, there is no such thing 
as “one size fits all”; rather, the most effective paths and means to encourage and enhance 
sustainability can be extremely diverse in different urban contexts. Any solution aiming at 
improving mobility sustainability needs to be tuned to meet city-specific objectives and 
policies, as well as, whenever possible, citizens needs and preferences. Aligning any socio-
technical solutions with this local dimension provides a project with the best chance of 
incrementing its impact and acceptance.  

Secondly, and consequently, a technological offer for the support of sustainable urban 
mobility should be very loosely coupled and highly customizable, in order to adapt to this 
local dimension. In STREETLIFE, we have developed a tool-kit made of several assets 
coming from the work of technical Work Packages (WP2 to WP5) that – as the following 
Sections will discuss - play a critical role in the ICT platforms deployed in each pilot. Those 
platforms, although conceptually analogous, have been composed, instantiated and deployed 
as significantly different and highly customized final solutions, to best serve the very diverse 
application contexts that were encountered locally. Customization is a key characteristic also 
of the various individual tools provided by STREETLIFE: from journey planners supporting 
the definition (and on-the-fly revision) of city-specific mobility policies that are used to 
recommend sustainable journey solutions to citizens; to Mobility Management Control and 
Emission Control Panel (MMECP) that can be attuned and customized to meet end-user 
specific interests in terms of simulation and analysis; to a Gamification Framework that 
supports the automatic generation of playable units, on the basis of city-specific policies, as 
well as the preferences and mobility habits of the players.  

This consideration has become – especially in the second iteration – a recurring practice for 
our three pilots, and this need for ample customization and generality has become a guideline 
that has informed the design of the technical components as they were developed. 
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Whereas the local dimension of sustainability is an element that captures heterogeneity and 
underlines the need for diversification in technologies, solutions and approaches to support 
sustainable urban mobility, we have also identified several unifying traits that were pursued in 
all three pilots and that we can now offer as commonalities that appear to be general lessons 
and observations, applicable to STREETLIFE pilots, and can likely be borrowed also in other 
similar socio-technical efforts in the area of sustainable mobility. 

The role of enhanced awareness. A common trait across the BER, ROV and TRE pilots is 
how enhanced awareness about mobility options in the city - and their quality. We noticed 
how such enhanced awareness is one principal pre-requisite that helps the citizenry embrace 
more sustainable transportation means and thus change their behaviour. It turned out to be, in 
all three pilots, an explicit or implicit requirement coming from public administrations, 
citizens, mobility operators, or a combination thereof. In the end, as it will become evident by 
reading through the following sections, it became also a major theme of all technical solutions 
that were deployed in the field in BER, ROV and TRE.  

It is important to remark that providing enhanced awareness is not merely about collecting 
and making available more information through ICT means, but is also about implementing 
ways to make that information understandable and actionable for effective decision-making. 
We can point to examples of this in all pilots: the BER pilot does not only offer bike 
itineraries as an additional alternative in journey planning, but also advices bicyclists on the 
quality (in this case safety) of those bike routes, and its environmental impacts, empowering 
them in making those alternative choices and potentially increasing their confidence in them. 
Similarly, the ROV pilot does not only make visible additional multi-modal itineraries, but 
also makes the navigation of those many transportation options and combinations available in 
the city easier, by evaluating all options in terms of money expenditure and time savings, 
compared to the use of one’s private car, and by providing estimates of the level of 
sustainability of each option. The TRE pilot, by focusing on providing the programmatic 
availability of real-time updates of traffic information, effectively enabled their usage in a 
variety of forms and applications, such as, for example, the ability to monitor the mobility 
patterns of public transport passengers, and modify them on the fly to improve traffic and 
reduce congestions. 

Another aspect of enhanced awareness is how richer mobility information is made available 
and presented to users. To that end, the STREETLIFE pilots in TRE and BER have 
experimented with advanced user interfaces based on Mixed Reality (MR). The operating 
assumption of those experiments was that - even though two-dimensional maps are currently 
taken for granted for navigational purposes - they are not the most intuitive and efficient 
means of finding location of points-of-interest, since in the urban traffic context there is a 
plethora of visual information that users need to process in order to find the correct places for 
public transport stops, find the correct public transport to enter, and find the best 
combinations of multi-modal routes. In all these situations, MR can assist the users to reach 
the correct decision faster. For example, empirical results collected in the field by the TRE 
and BER pilots, and reported hereby, suggest that some three-dimensional maps work best as 
spatial interface for the task of spotting the correct bus stops.  

Enhanced awareness is not only crucial on the mobility customer side, i.e. for citizens, it is 
also beneficial on the side of the mobility providers, who need means to review and assess the 
citizens’ patterns of use of mobility options and services. To that end, each pilot of 
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STREETLIFE has experimented with customized solutions, portals and dashboard, where 
mobility providers can gain enhanced awareness and act upon it. We have observed in each 
pilot that such solutions for the mobility operators must be (as a function of the local 
dimension of mobility) flexible and easily adaptable and extensible, so that new metrics, e.g., 
via new “map layers” on given city maps in the portal. 

In conclusion, in every situation in which the pilots focused on providing enhanced awareness 
about mobility options, they were then able to deliver impactful technical solutions that 
benefit sustainability in the corresponding city. 

The role of gamification for engagement and retainment. Following the first iteration, 
each of the pilots faced a challenge related to delivering on the promise shown by their first 
round of experiments, and demonstrate impact at scale.  

That challenge was intrinsic to the organization of our pilot work plan in two iterations, in 
which a rather early deployment of first-iteration experiments was intended to provide a 
limited-scope proof of concept for STREETLIFE solutions, with preliminary feedback and 
results, which would drive a wider-scope and larger-scale second pilot iteration. A major 
element of that challenge consisted in ensuring both engagement and retainment among the 
citizenry, as only large-scale and sustained participation of individual citizens can lead to the 
desired level of impact sought by STREETLIFE in the urban environment,  

The three pilots have been consistent in the second iteration in leveraging gamification 
methodologies and technologies to address that challenge, and the engagement and retainment 
issues linked to it. As discussed in the remainder of this Deliverable, all pilots designed 
experiments in which gamification would play a prominent role and would attempt, first of 
all, to drive some form of behavioural change, and, as a consequence, shore up environmental 
and traffic benefits.  

The analysis of participation in those mobility games, together with the corresponding results 
on changes in sustainable mobility choices by players is also a significant part of the 
evaluation reported hereby. A first finding supported by evaluation data from game-based 
experiments, as well as by the feedback collected from players themselves, is that carefully 
crafted games have great potential to incentivize behavioural change, and to sustain those new 
mobility behaviours over time. Another finding is that, while material prizes for the game 
(even of moderate value, like those implemented in all of the pilot mobility game) do 
constitute an incentive that helps both engagement and retainment, there are also indications 
that many players – retrospectively – do not consider those prizes to have been THE main 
motivator for their game participation. Furthermore, it was possible to show that the kind of 
behavioural changes put in place by active game players can transform their mobility habits in 
ways that significantly benefit the environmental and traffic situation in the city - in general 
as well as in the direction of any mobility policies promoted by the city administration.  

While the precise effects of these gamification experiments (and their magnitude) vary from 
pilot to pilot (again, as a function of the local dimension of sustainability, and the different 
engagement and sustainability goals of each game), we can say that an important common 
trait exhibited by all pilots is how gamification has proved a useful approach in promoting 
sustainable urban mobility in their city.  



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 21 of 194 

STREETLIFE considers the common cross-pilot traits described above among the most 
significant insights that the pilot activities have delivered to the project. They have 
significantly advanced our understanding of how ICT innovation must be organized to be an 
effective force in support to cities - and all stakeholders in them - for the promotion of 
sustainable mobility policies and habits. These insights can be regarded as principles, 
guidelines and best practices and can inform the design of further innovation deriving from 
the STREETLIFE project, or of similar technology platforms that have analogous objectives. 
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2. PREPARATION AT PILOT SITES 

2.1. The planning process at BER 

The (small scale) field test of the first STREETLIFE project iteration has been planned and 
executed as a test of components to be integrated and as a feasibility study from October to 
December 2014. In Berlin, the STREETLIFE App did not base on any given product or 
application (for inter-modal routing integrating safer cycling and gamification) available 
before the project. In consequence, the first iteration tests have been necessary to develop and 
test an initial version of the App and to preliminarily integrate first versions of technical and 
logical components. Usability tests as well as technical integration tests have been executed 
during the first project iteration. Valuable feedback from test users, usability experts and 
transport operating stakeholders have been taken into account for planning, development and 
deployment of the App as well as of the technical components to be integrated. 

Thus, for the second iteration field test the BER pilot was well prepared with the individual 
developments of technical work packages and the updated specification of BER pilot 
scenarios and use cases. 

The BER pilot orientation and, in consequence, the design of the large scale field test is in 
strong accordance with the expressed needs of BER pilot stakeholders, namely the traffic 
management centre (VMZ), the public transport association (VBB) and the Berlin Senate 
department for urban development, to specify possible impacts of both the gamification and 
the integration of a “safe” bicycle router into VMZ operations. In the BER pilot planning 
phase a strong need of quantifying the impacts of these innovations on the overall transport 
system performance has been explicitly expressed by the BER pilot stakeholders. Thus, 
gamification and safer cycling have been identified as the main unique selling points (USP) of 
the App and the BER STREETLIFE pilot.  

Scenarios, use cases and technical integrations have been adjusted to these USP and valuable 
results could be concluded. 
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Technical components 

The following technical developments (components) have been integrated into the BER pilot. 

Table 1: Technical and logical components applied with the BER pilot 

WP Component description 

WP2 With the CIP (in conjunction with the IMP for intermodal routing) a scalable and 
reliable backend system has been further deployed and connected to data 
providing and consuming components. The CIP was used as the main 
communication and storage component for BER field test data. The CIP applied 
the data model defined in WP3. 
The safe bicycle router has been developed and integrated into the Siemens inter-
modal routing engine (IMP). 

The gamification rules of the game “Berlin BikeRider” have been defined and 
integrated into the backend system CIP. Based on the tracked data and the bike 
validation it allows a proper calculation and assignment of game points to user 
accounts. 

A bike validation routine has been integrated into the backend data storage. 
Tracked data from the field test is being automatically analysed whether it 
contains cycling stretches. This was relevant for the calculation and validation of 
game points. 

WP3 The data model has been further developed with special attention to the adjusted 
BER pilot scenarios and use cases. It documented data and served as a basis to 
store it accordingly in the CIP backend system. 

The crowd sourcing component has been integrated into the App. It allows the 
collection of safety and convenience assessment of field test users and the 
specification of additional dangerous hotspots in the cycling road network. 
As a basis for the evaluation, in addition to the CIP bike validation, a mode 
detection component was integrated as an offline algorithm in order to distinguish 
the modes of the tracked trips. In comparison with the CIP bike validation which 
distinguishes between bike, motorized and walk,  it allows the recognition of 
modes walk, bike, public transport and car, which are relevant for the impact 
assessment in accordance with metrics of official statistics  

WP4 The MMECP has been launched on a dedicated FOKUS server and connected via 
API with the CIP. It provides two main perspectives, one for the transport service 
operators and another for the end users to see their game scores. The management 
perspective of the MMECP allows access to selected BER pilot scenarios.   

WP5 The BER STREETLIFE App is to be considered as the main front end tool of 
the BER pilot technical instantiations. It has been the frontend communication 
platform for end users during the field test. All technical components provided by 
the other technical work packages are integrated into the App either directly or via 
standardised API. 
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The Mixed Reality experiment has been applied to the BER pilot as a cross-pilot 
application showcasing the transferability of local technical solutions (here pilot 
Tampere) to another pilot. As it was not planned at the planning phase of the BER 
pilot it is not covered or addressed with any scenario and use case.  
The Gamification Concept has been commonly designed. It has been adjusted to 
the needs of the Berlin pilot in WP2.  

 

User group definition  

As for the large scale field test user recruitment, different criteria have been considered. 
Regarding travel behaviour, only a selected population in Berlin has been in focus of the 
STREETLIFE project and the BER pilot field test. In order to address STREETLIFE research 
questions persons using multiple modes of transportation (i.e. regular use of at least 2 means 
of transport) have been of special interest because these persons are more prone to use an 
ICT-based transportation service for the planning of intermodal trips.  

In Figure 1, based on the representative study on German household mobility, Mobility in 
Germany 2008, the share of “mobility types” in Berlin – built on the regular use of private 
car, bicycle and public transport – is illustrated differentiated to age. Overall it can be seen 
that a high share of each age group uses regularly more than one means of transport. The 
share of multimodal persons decreases only in the older age groups. Nevertheless, private cars 
are used very often even by the younger age groups. That means that there is still a high 
potential for the reduction of private car use. In consequence, especially multi-modalists 
(people using multiple modes of transportation) aged 18-64 have been in focus of the 
STREETLIFE BER pilot.  

Paying special attention to these assumptions and criteria, the user recruitment has been 
carried out correspondingly at the beginning of 2016. 

	
Figure 1: Mobility types in Berlin differentiated to age 
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2.1.1. Activated scenarios 

The following scenarios and use cases have been activated within the second iteration. Full 
details on the contents and specification of each can be found in STREETLIFE D6.1. Table 2 
also contains an assignment of experiments to addressed use cases.  

Table 2: Activated BER scenarios and use case for second iteration 

ID Name EXP-1 EXP-4 EXP-5 

Scenario BER-PTP à Pre-trip planning (PTP) 

BER-PTP-1 Use Case: trip planning X  X 

BER-PTP-2 Use Case: Carbon footprint (CFP) advisory X  X 

BER-PTP-3 Use Case: GPS tracking X  X 

BER-PTP-4 Use Case: Crowdsourcing cycling safety assessment X  X 

BER-PTP-5 Use Case: Create user profile with transport preferences X  X 

Scenario BER-GI à Gaming & Incentive 

BER-GI-1 Use Case: Game organisation and performance  X  X 

BER-GI-2 Use Case: Game participation X  X 

Scenario BER-BUI à Bike Usage and Incentives 

BER-BUI-1 Use Case: Safe Bike Routing X  X 

BER-BUI-2 Use case: Incentive Management X  X 

Scenario BER-MGMT à Management 

BER-MGMT-1 Use Case: Derivation and Aggregation of main KPI  X X 

BER-MGMT-2 Use Case: KPI monitoring at STREETLIFE MMECP 
and website  X X 

BER-MGMT-3 Use Case: event based service adjustment and feedback  X  

BER-MGMT-4 Use Case: modal split forecast for an event and transport 
service adaptation  X  

Scenario ID BER-BES à Back-end Services 

BER-BES-1 Use Case: Scenario simulation   X 
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BER-BES-2 Use Case: Results presentation, feedback and delivery   X 

 

2.1.2. Selected experiments  

For the second iteration the following experiments had initially been planned: 

• EXP-1: App Usability and Performance Tests 
• EXP-2: Crowd-Sourcing Test 
• EXP-3: BER Gaming Test 
• EXP-4: MMECP Visualisation Test 
• EXP-5: BER field test on cycling safety 

Explicit evaluation data has been collected for EXP-1, EXP-4 and EXP-5. EXP-2 and EXP-3 
have been integrated into the EXP-5 – the large scale field test – and applied in real-life 
conditions. However, usability issues of EXP-2 and EXP-3 has also been investigated with 
EXP-1 laboratory tests.  

As consequences of developments during the second iteration project period the following 
two experiments have been added: 

• EXP-6: MMECP integration in the BER VIZ 
• EXP-7: Mixed Reality trial 

The following sections will provide more details about the experiments. These descriptions 
are to be considered as updates of experiment descriptions of report D6.1.2. Due to its 
integration into EXP-5 no details on EXP-2 and EXP-3 will be provided in this section. 

Evaluation of data collected with respect to BER pilot research questions and hypotheses is 
reported in chapter 3.2. 

2.1.2.1. BER-EXP-1: Usability Test of Berlin App  

Aim: The usability test was conducted in a laboratory environment and 
aimed at the investigation of usability issues. The participants solved 
different tasks with the mobility application.  

Size: 16 friendly users 

Engagement 
strategies: 

Participants have been recruited from BER partners mainly. 

Duration: 16. & 19. Feb 2016 

Applied 
methods/materials: 

BER STREETLIFE App; User feedback was gathered by means of the 
standardized user experience (UX) questionnaire AttrakDiff. Further 
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usability problems were reported by the thinking aloud method 
whereby the experimenter protocolled the participants’ feedback. 

Data collected: • AttrakDiff user experience questionnaire 

• Demographics 

• Experimenter protocols 

Experimental 
insight: 

UX and also its partial aspect usability is a central issue that must be 
observed in order to gain a competitive advantage in the market, and 
to utilize the positive effects that technology offers for everyone today. 
For Berlin already a number of apps supporting users during daily 
mobility exist. These apps enable their users to efficiently utilize the 
cities infrastructure, while also ensuring good UX. It must be assumed 
that highlighting unique features of the STREETLIFE BER App only, 
will not be sufficient to get the users to continuously using the App. 
To gain and keep a sufficiently large number of users it is therefore 
necessary to provide the users with acceptable UX. 

We therefore conducted EXP-1 in order to assess the Apps usability 
and to collect potential usability issues. Thus major usability problems 
could be removed before the BER field trials if procurable. Overall 
EXP-1 revealed that user experience and usability of the App were 
assessed in the upper middle field. Additionally, the AttrakDiff 
questionnaire was asked as online survey after each game phase. The 
concrete results of the user experience and usability assessments are 
illustrated in Section 3.2.4.1.  

 

2.1.2.2. BER-EXP-4: MMECP visualisation test 

Aim: The MMECP has been used as a visualisation tool for data collected 
during the technical integration phase before the large scale field test. 
Test data sets have been collected and stored at the CIP and constantly 
displayed with the MMECP for different purposes. 
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Figure 2: MMECP data visualisation 
The aim of this experiment was to showcase data interpretations for 
later application of the MMECP in traffic operations and for evaluation 
of test users’ performances and feedbacks. 

Size: Used by all BER partners for field test preparation and MMECP 
deployment purposes 

Engagement 
strategies: 

Testers have been recruited from BER partners, stakeholders and 
advisory board members mainly. 

Duration: Jan – Feb 2016 

Applied 
methods/materials: 

MMECP  

Data collected: Feedback on data details to be shown for specific purposes of the 
MMECP application. 

Experimental 
insight: 

Initially, the MMECP has been developed to advice traffic managers 
and service operators with key performance indicators derived from 
STREETLIFE field test data and aggregated for seamless integration 
into management and service provision processes. Once developed, 
connected with the data storing backend system, this is the CIP, and put 
into operation end of 2015 it was used to visualise and, thus, to 
evaluate first data collection during the technical integration and 
system testing phase.  
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2.1.2.3. BER-EXP-5: BER field test on cycling safety 

Aim: The large scale BER field trial is to be considered as the main BER 
experiment of the second iteration. It was to bring together all 
components and achievements of the technical work packages. Its main 
front end was the App (developed in WP5). Data structures and formats 
(evaluation data defined in WP6 and WP8, technically designed in 
WP3) have been integrated as field test data bases with the CIP (in 
WP2). The App also integrated the BER gamification approach and the 
crowd-sourcing component. With the field test the App has been used 
under real-life conditions by the public.  

 
Figure 3: User briefing event 

Size: • More than 1.000 App downloads 

• 200 users registered 

• Ca. 100 active gamers 

Engagement 
strategies: 

In order to engage a maximum number of field test users a variety of 
user engagement activities/actions have been performed, such as 

• Communication via social networks and internal and advanced 
networks 

• Updated BER pilot information at STREETLIFE website 
(http://www.streetlife-project.eu/news-events/BER) 

• Active user recruitment at Berlin cycle fairs (Radschau in 
March 2016, VELO Berlin in April 2016) 

• TV broadcasts and press articles 

• Provision of information materials at large cycle parking lots 
(partner companies, universities, hub public transport stations, 
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etc.) and further events (public cycling tours)  

An elaborated listing of user engagement actions can be found in report 
D7.2. 

Duration: March – May 2016 

Applied 
methods/materials: 

BER STREETLIFE App, integrated components (router, gamification, 
crowd-sourcing, IMP, etc.), CIP, quantitative and qualitative survey 
methods 

Data collected: • Route requests and proposals 

• Selected route by user 

• User players name and email, users’ device ID 

• GPS traces of tracked trips 

• Safety and convenience assessment of bicycle and PT trips 

• Dangerous points indicated by cyclists 

• Game scores 

• Consecutive usability survey data 

• Mobility survey data on baseline and treatment behaviour and 
impact assessment  

More detailed information on collected data is listed in chapter 3.2.3. 

Experimental 
insight: 

EXP-5 is to be considered as the heart of the BER pilot. Lessons learnt 
and feedbacks collected during the first iteration small scale test have 
been taken into account for second iteration’s implementations. 
Technical components, only preliminarily touched during the small 
scale tests, have been finally deployed by technical work packages and 
integrated into the BER App as being rolled-out and constantly 
improved during the second iteration’s field test from March to May 
2016. Even during the field test, users’ feedback has been analysed and 
– where possible – integrated as new features in new monthly App 
releases.  

The App and all components integrated and connected to the BER pilot 
worked without major problems. A very high level of service 
availability and reliability could be constantly provided in the course of 
the large scale field test. Even though no 24/7 service could be granted 
for the service operation, user request and minor technical issued could 
be resolved on very short notice.  

All in all, EXP-5, that is the large scale field test on cycling safety and 
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using the BER STREETLIFE App as the main front end tool, is to be 
considered as a huge success. It raised large media attention as a new 
and innovative mobility App in Berlin. 

2.1.2.4. BER-EXP-6: MMECP integration in the BER VIZ 

Aim: The aim of this experiment has been to test the MMECP in a real-world 
transport managing environment.  

The MMECP has been integrated into daily operations of the VIZ 
Berlin. A separate computer monitor has been added to the VIZ control 
working place. This set up has been used for 5 weeks. The MMECP 
shows main key performance indicators relevant for transport 
operations and allows estimations of traffic management measures. 
Find more information on the MMECP Berlin instantiations in report 
D4.2.3. 

 
Figure 4: MMECP integration into Berlin VIZ 

After this period of using the MMECP interviews have been performed 
with VIZ operators. Further interviews have been held with transport 
services operators of VBB and DriveNow (free floating car sharing). 
These interviewees will be introduced to a virtual instantiation of the 
MMECP in their operations. 

The aim of this experiment is to investigate the potential of a decision 
support system, which is MMECP, into service providing operations 
and an assessment of likely usage scenarios.   

Size: 3 interviews have been held. 
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Engagement 
strategies: 

Testers have been some selected operators of the VIZ in Berlin. 

Two additional interviews on MMECP potentials and its integration 
into daily transport (service) management operations have been 
executed with project advisory board members from VBB and 
DriveNow. 

Duration: May – July 2016 

Applied 
methods/materials: 

MMECP instantiation at Berlin VIZ, presentation based introduction of 
MMECP for VBB and DriveNow, interview manual 

Data collected: 3 qualitative interviews, personal notes on interviewees feedback 

Experimental 
insight: 

As depicted with Figure 4, the MMECP has been prominently 
integrated (technically and logically) into BER VIZ operations. In the 
VIZ the MMECP was used to visualise main STREETLIFE BER field 
test results, such as trips requested and performed and crowd-sourced 
dangerous points from cycling test users. Besides that, simulation 
scenarios have been integrated. Here the goal was to allow playing with 
transport system measures and to estimate its impacts for main 
transport performance indicators.  

During the six weeks testing period the MMECP has been used as a 
decision support system for transport management operations of the 
VIZ Berlin. It helped to get more insights of the situation for cyclists 
and of cycling conditions.   

2.1.2.5. BER-EXP-7: Mixed Reality focused study 

Aim:  This study examined the challenge of identifying real world targets 
using different representations on a tablet. The representations included 
2D maps, 3D maps and augmented reality. The experiment has been 
done in public transportation context, with bus stops as targets. The 
trial consisted of an initial demographic questionnaire, a short training 
introduction to the system and a session of using the system to locate 
bus stops followed up by a questionnaire on the subjects’ experience. 
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Figure 5: Execution of BER MR-Exp at Zoologischer Garten 

Size: 16 Participants. One trial last approximately 60 minutes.  Throughout 
the trial, participants have been observed, photographed, possibly 
recorded on video and their interaction with the system logged.   

Engagement 
strategies: 

Testers have been recruited from BER partners mainly. 

Duration: 3 days, 18th-20th May 2016 

Applied 
methods/materials: 

Demographic questionnaire, experience questions for VR and AR, 
post-trial questionnaire, atomic proximal pointing tasks with varying 
conditions over visualization on a tablet, free comments 

Data collected: Demographics, experience with VR and AR, time to find each target 
(bus stop), correctness of responses, subjective confidence rating, 
illumination at screen at time of task, subjective usefulness of each 
visualization method, rating of preferred visualization  

Experimental 
insight: 

The BER experiment is an example for a cross-pilot instantiation of the 
Mixed Reality experiment initially developed for TRE use case. The 
MR App had to be adjusted to the data specification of the BER pilot, 
here the complex bus station at Berlin Zoologischer Garten. Street 
segments, buildings, public transport stations (bus stops and 
subway/railway entrees) and further landmarks have been integrated 
into the 3D-model of this dense and crowded scenery.  

The experiment showcased the transferability of this use cases to other 
pilots, whereas significant efforts had to be applied. However, in this 
well-operated experiment valuable conclusions could be drawn on how 
different viewing and data representation perspectives in combination 
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with augmented information can support individual orientation in 
unknown neighbourhoods.  
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2.2. The planning process at ROV 

The first iteration of the STREETLIFE Rovereto pilot successfully tested a range of ICT 
solutions applied to sustainable mobility, in particular solutions for special events and the 
concept of gamification applied to Voluntary Travel Behaviour Change.  

For the second iteration the Rovereto cluster of STREETLIFE partners had two main goals: 

1. testing the solutions applied in the first iteration at larger scales 
2. testing the potential of a Car Pooling service in the Rovereto area, focusing especially 

on enterprise employees who commute with their private vehicles. 

The first goal put significant pressure on many different aspects of the pilot organization, 
deployment, and implementation, The special events mobility experiment was kept active for 
an increased number of days with respect to the analogous experiment of the first iteration; 
also,the number of technical solutions deployed  increased, including web-based and iOS 
based routing solutions. The gamification experiment lasted for 9 weeks and required a great 
amount of effort on the promotion and organizational standpoint, as well as the technical 
standpoint, with the implementation of weekly and personalized playable units to keep the 
interest in the game high throughout its duration.  

The second goal required the development of the IPosto Car Pooling App and service from 
scratch, with several incremental changes and improvements along the way, as well as after a 
Beta test experiment with friendly end users. 

Overall, the experiment carried out in the second iteration all required also a very significant 
engagement effort, which included several meetings with enterprises to promote the Car 
Pooling scenario, constant coordination and information meetings with many different 
stakeholders in both scenarios, and, above all,  massive advertisement campaigns around town 
and in the surrounding areas, aimed at end users. 

Technical components 

The following technical components developed in STREETLIFE have taken place in the pilot 
and were deployed in the field for its various experiments. 

Table 3: Technical and logical components applied to the ROV pilot 

WP Component description 

  

WP3 The STREETLIFE data model has been augmented with information that 
supports the new ROV pilot scenarios and use cases, e.g., information about car 
pooling preferences, communities  and so on. 

A module to collect real-time traces that monitor itinerary position and movement 
data of the user of the ViaggiaRovereto App was tested, deployed and 
implemented, with the purpose of enabling a service for tracking and mode 
validation in the back end of the STREETLIFE platform 
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A data correlation algorithm for offline itinerary validation (nominal vs. 
actual itinerary) using the traces mentioned above has been developed, in support 
of emerging itinerary validation use cases (e.g. for mobility games, statistical 
analysis etc.). On top of the algorithm, an itinerary validation console has been 
developed. 

WP5 For the second iteration of the ROV pilot, a new and expanded version of FBK 
Gamification Framework has been developed and deployed, which includes a 
module for the generation of personalized and contextualized playable units, 
and the corresponding game concepts (Challenges). 
The ROV ViaggiaRovereto App, i.e., the main user-facing frontend of the ROV 
pilot technical instantiation has been released in its Play&Go version, which 
incorporates the full set of gamification features, and integrates the collection of 
real-time itinerary traces. 

The journey planner service for ROV has been updated and augmented with the 
mobility policies in place for the second pilot iteration, up-to-date mobility 
options and services in the Rovereto area, etc. 
The new iPosto car pooling services and App have been developed and 
deployed to support Car Pooling in the Rovereto area. 

WP2 The deployment of all the abovementioned components of the ROV pilot occurred 
on FBK cloud-based PaaS platform, which was already leveraged for the first 
iteration, and which was updated technologically and scale-wise, according to the 
runtime requirements foreseen for the second iteration. That platform provides a 
pilot-specific instantiation of the STREETLIFE reference architecture, and 
represents the main integration point for all STREETLIFE services and data. 

Some of the noticeable back-end integrations are enabled by said platform, which 
led to the deployment of several other components playing a role in the second 
integration, include: the tool for specifying city mobility policies, which is 
integrated together with the journey planner, as well as the Gamification 
Framework (especially its challenge generation module); and a set of consoles for 
the visualization, monitoring and analysis of various aspects of the pilot, 
including: a mobility management console, which integrated with the policy 
specification tool and mobility data sources (this console has been derived from 
the MMECP of WP4, has already been  deployed in the first iteration, and is now 
packaged as the MetroParco product devoted to city mobility managers); a 
gamification console for the instantiation,  monitoring and administration of 
games, which is integrated with the policy specification tool, the gamification 
framework and mobility data sources; and an itinerary validation console for 
assessing qualitatively (visually) and quantitatively the congruence of nominal vs. 
actual itineraries of citizens using the ViaggiaRovereto App, which is integrated 
with the journey planner service, the tracking and mode validation service, the 
itinerary correlation algorithm and the gamification framework. 
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2.2.1. Activated scenarios 

In the second iteration of the Rovereto pilot, two scenarios were deployed: Multimodal 
Mobility and Car Pooling.  
Table 4: ROV pilot - Second Iteration Scenarios, Use Cases and experiments 

Scenarios Use cases 

Multimodal Mobility - ROV-MM1: Bike sharing 

- ROV-MM2: Trip planning 

- ROV-MM5: Green Game 

- ROV-MM7: special events routing 

Car Pooling - ROV-CP1: find a car pooling ride 

- ROV-CP2: offer a car pooling ride 

- ROV-CP3: take a CP ride as passenger 

- ROV-CP4: take a CP ride as driver 

- ROV-CP5: CP personal gamification 

 

The Park and Ride and Bike Sharing scenarios experimented in STREETLIFE first iteration 
have been upgraded to a unique scenario, called Multimodal Mobility. In this scenario, the 
STREETLIFE journey planner suggests to users different trip options that include all 
sustainable modes of transport. More than P+R and bike sharing trips, users are able to plan 
their trip taking into account public transport (bus and train), private bike and combination of 
several modes. The decision to upgrade the scenarios of previous year to the multimodal 
mobility scenario has been taken examining the results of first year that showed the tendency 
of citizens to use not a unique mode but several means of transport alternative to car.  
Moreover, the generation and suggestion of sustainable itineraries is done taking into account 
the local dimension of sustainability: that is, considering city specific mobility policies (that 
are defined and dynamically updated by mobility managers to meet long-term city mobility 
objectives and to handle contextual needs, such in the case of big events) as well as user-
specific needs and preferences (see STREETLIFE Deliverable 6.1 for more technical details).  
 
In the Car Pooling scenario people that have in common origin and destination of their daily 
trip are pushed to share their cars and set up car-pooling groups in order to reduce the number 
of car travelling in the city. In this scenario local enterprises have been involved so as to 
promote car-pooling among people working in the same or nearby companies. The time and 
the effort required to involve local enterprises cause the shift of this scenario to the second 
iteration.  
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During the second iteration in the Multimodal Mobility scenario we exercised several use 
cases In the original ROV-MM1 of the first pilot iteration the Bike Sharing app in 
ViaggiaRovereto enables users to search for available bikes on the city map, use a bike, get 
green leaves points for her mobility choice and save the information in the End User profile. 
This use case is still present in the second iteration, but it has merged with ROV-MM2. In 
ROV-MM2 the user plans her multi-modal trip using the STREETLIFE App and the route 
planning service of the journey planner, which returns multiple options, sorted according to 
the sustainable mobility policies chosen by the city. 

The Use Case ROV-MM5 Green game consists of an update and evolution of the 
gamification mechanisms that have been tested in the first iteration. The Green Game that 
rewards End Users with green leaves points and prizes for their mobility behaviour has been 
tested over a longer time frame, with the introduction of dynamic and personalized challenges 
in order to achieve a dynamic game structure, which supports players’ engagement and 
retainment. 

In the Use Case ROV-MM7 during a special event that attracts lots of tourists to Rovereto, 
the ViaggiaRovereto routing app becomes a tool to release some pressure off the city 
historical centre. Thanks to the App visitors become aware and use the Shuttle Bus to reach 
the Christmas Markets, and not their cars. This Use Case has already been deployed in the 
first iteration, and in the second iteration took place some updates. 

In the Car Pooling scenario we tested five Use Cases. The App iPosto has been used from 
our End Users in order to find the agreement on a Car Pooling Ride from both sides (the 
driver in Use Case ROV-CP2 and the passenger in the Use Case ROV-CP1), and to physically 
complete the ride (the passenger in Use Case ROV-CP3 and the driver in the Use Case ROV-
CP4). Mobility actions taken in the Car Pooling scenario have been gamified in Use Case 
ROV-CP5, similarly to what happened in the Multimodal Mobility scenario. 

2.2.2. Selected experiments 

The second iteration has been structured in four experiments that are described below. The 
focus of the first experiment ROV-EXP-2 has been on mobility for special events, the events 
being the Rovereto Christmas Market. The second experiment ROV-EXP-1 is a Beta Test 
aimed at testing and improving the i-Posto application for Car Pooling. The identification 
numbers between those two experiments are reversed, since in the planning phase the idea 
was to have the Beta Test Car Pooling before the Christmas Markets Experiments, but its 
realization actually took place between February and March. This is the reason why ROV-
EXP2 will be described and detailed before ROV-EXP1 in this document. 

The third and fourth experiments are open scale bigger ones: one has the goal of spreading 
Car Pooling use among workers taking the same trip, the other has the goal of promoting 
greener mobility habits thanks to gamification mechanisms. 

Table 5 shows the experiments in chronological order. We will then describe each of them in 
detail - and in the same order - in the rest of this Section using that order. 
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Table 5: ROV pilot –Timeline of the deployed experiments 

ID Experiment Title Period 

ROV-EXP-2 Special Events mobility 12 days between November and 
December 2015 

ROV-EXP-1 Beta Test Car Pooling 2 weeks between February and 
March 2016 

ROV-EXP-3 Long Run Gamification 9 weeks from April 18th to June 
19th 2016 

ROV- EXP-4 Car Pooling 8 weeks from May 2nd to June 
30th 2016 

 

2.2.2.1. ROV-EXP-2 – SPECIAL EVENTS MOBILITY 

Aim:  Similarly to what happened in the first iteration, ROV-EXP-2 
constitutes an open-field test, targeting tourists and visitors coming to 
town to visit the Christmas Markets (one of the biggest annual events in 
the city of Rovereto, hosted in its centre). The goal of the experiment is 
to encourage these end users to adopt the ViaggiaRovereto App, and to 
follow its itinerary suggestions when visiting Rovereto; specifically, a 
dedicated version of ViaggiaRovereto promotes reaching the centre of 
the city and the Christmas Market with a Park & Ride solution, centred 
on the Stadio Quercia parking lot, and taking advantage of a special 
shuttle bus service set up to move people from there to the Christmas 
Markets locations.  

It is important to remark that this service had been implemented a few 
years ago in the same occasion, with different routes, but due to its low 
level of success it had been discontinued. After the success of 2014 
ViaggiaRovereto App and shuttle bus service, thanks to the 
STREETLIFE project, the City of Rovereto has decided to set up the 
shuttle bus also in 2015. 

Size: Open-field experiment targeting tourists and citizens visiting Rovereto 
Christmas Market.  

We present in the following most representative volume data, an in 
depth analysis of the experiment results can be found in Section 
3.3.4.1. 

N of people parking at Stadio Quercia (on 12 days): 1772 

N of shuttle users: 1.534  
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N of people walking to city center: 228  

N of people using other means of transport to tech the center (e.g., bike 
sharing): 33 

N of collected questionnaires: 560 

The experiment results are impressive, if compared with the similar 
experiment that had been realized in the first iteration in 2014: in the 
first STREETLIFE iteration people whom used the shuttle bus were 
555, and people whom used other means of transport were 28. 

Engagement 
strategies: 

The engagement plan for this open field experiment involved many 
entities. The organization in charge of the Christmas Markets in 
Rovereto called “Rovereto in Centro” was involved for marketing 
purposes, to promote usage of the Apps among the visitors, and to 
organize the contact point where questionnaires, filled by shuttle bus 
users, were collected by drivers. AMR, the company who runs parking 
lots in Rovereto, has been involved to organize detection of occupancy 
of the Stadio Quercia parking lot and to distribute the questionnaires to 
shuttle bus riders. The Tourism Agency for the Trento Province has 
been contacted to promote the App, and the experiment as a whole, 
thorough its website and its mailing lists. Contact have been held also 
with Società Autostrade in order to organize a panel that promoted the 
Rovereto Christmas Markets on the A22 highway, and with the 
Camperists Organization, which used the Stadio Quercia parking lot 
with their vehicles. 
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 Figure 6: Promotional material for Christmas Markets 

Duration: ROV-EXP-1 ran on specific dates during the Christmas Markets 
period, and within that period, 12 days were selected for ROV-EXP-2, 
i.e., the days with the highest expected number of tourists coming to 
town. The dates were 4 days in November (21-22-28-29) and 8 days in 
December, with the higher frequency expected near the 8th that is bank 
holiday in Italy (5-6-7-8-12-13-19-20). 
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Applied 
methods/materials: 

On a technical standpoint, new solutions deployed in the second 
version of this experiment involve the IoS system version of the routing 
app (now available both on Google Play Store and Apple Store) and a 
Web version of the planner, both developed with the goal of having a 
larger base of potential End Users. In particular, the Web version was 
conceived to encourage tourists, not willing to download a specific App 
for a limited use, to explore and exploit the functionalities of 
ViaggiaRovereto through a Web browser. 

Data items 
collected: 

In the context of ROV-EXP-2, the following software components 
were deployed and used: 

• STREETLIFE Data Model; 
• Multi-modal journey planner;  
• ViaggiaRovereto mobile App (this time the App was available for 

IoS and Android devices, and there was also a web-application);  
• Bike sharing app. 

 
The data sources used to collect information about the ROV-EXP-2 and 
for its evaluation derive from questionnaires submitted by people that 
parked at Stadio Quercia. 

Experimental 
insight: 

The key pilot-specific aspects under evaluation through this experiment 
are the following: 

• Willingness of Christmas Market visitors to adopt P&R 
solutions and exploit the Stadio Quercia parking facility. 

• Impact of STREETLIFE technologies on the mobility choice 
made from visitors to reach Stadio Quercia.  

• Evaluation of usability and trust in the ViaggiaRovereto App in 
terms of usefulness, ease of use, and reliability. 

 

2.2.2.2. ROV-EXP-1 – BETA TEST CAR POOLING 

Aim: After the development of the Car Pooling App i-Posto has been 
completed, fifteen users have been recruited for testing in Luxottica, 
one of the biggest companies in the Rovereto area, and these users have 
been asked to test the app for a few weeks and to provide feedback 
about its usability and functionality. 

Size: 15 beta-testers from Luxottica in Rovereto 

Engagement 
strategies: 

Having as a target commuters working in Luxottica, the engagement 
activities for this experiment have been focused on the recruitment of 
motivated employees willing to become beta-testers. Several meetings 



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 43 of 194 

have been performed with the Rovereto Luxottica director and there 
has been a close and fruitful collaboration with the HR responsible in 
Luxottica.  

 

Figure 7: Flyer to call for testers used in Luxottica 
 

Duration: The test took place between the end of February and the first weeks of 
March 2016. 

Applied 
methods/materials: 

In the context of this experiment, the following software components 
were deployed and used: 
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• STREETLIFE Data Model; 
• i-Posto Car Pooling App. 

Data items 
collected: 

Since this test has been conceived as a Beta Test, no data has been 
collected for evaluation. End Users provided qualitative feedback that 
have been collected and used to improve the i-Posto App. That 
feedback was collected interviews to our end users, or through e-mail 
or phone calls from users with specific problems, and recorded in the 
issue management system of the iPosto car pooling App and service. 

Experimental 
insight: 

The intended experimental insight to be extracted from this beta-test 
was to obtain useful feedback from beta-testers to improve the iPosto 
App for carpooling in the enterprise, in view of ROV-EXP-4.  
Therefore, the focus was on: 

• collect feedback on usability of the new carpooling service 
made available through the iPosto Beta App 

• collect feedback improvement needs of the iPosto Beta App 

A detailed description of the improvements on the App resulting from 
the beta-test can be found in Section 3.3.4.2. In total, the beta-test 
resulted in 8 significant improvements (iPosto application logic or 
interface revision) and 14 bug-fixing actions.  

 

2.2.2.3. ROV-EXP-3 – LONG RUNNING GAMIFICATION 

Aim: The third experiment has the goal to evaluate the impact of 
gamification on voluntary travel behavioural change over a long time 
frame. The experiment has been built on top of the successful results of 
a STREETLIFE first iteration experiment made in Rovereto in Fall 
2015. In this second phase, the objective was to scale up both in terms 
of size (from a restricted group of participants, to an open-field test) 
and of duration (from a 2 week game to 9 weeks).   

Size: Open-field experiment targeting Rovereto citizens. 

In the following we recall some representative volume data, an in depth 
analysis of the experiment results can be found in Section 3.3.4.3. 

N of App download: 385 (287 Android, 98 iPhone) 

N of Registered users: 298  

N of Active users: 110  

N of Tracked trips: 3614 

Engagement Being an open field experiment, ROV-EXP-3 required a very 
considerable effort for publicity and engagement purposes, which 
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strategies: involved – among others – the local administration of Rovereto, the 
local associations of enterprises, schools, etc. Advertisements of the 
experiment have been held on local newspaper, radio and television, as 
well as on social networks, but also in physical social locations as bars, 
local shops, streets and shopping centers (refer to Deliverable D7.2 for 
details about the engagement effort as well as other aspects of the ROV 
pilot operation). 

 
Figure 8: Flyer designed to engage End Users for ROV-EXP-3 

 

Duration: The game lasted 9 weeks, from 18 April to 19 June 2016. 

Applied 
methods/materials: 

 The game consists in collecting Green Leaves points, which are 
assigned according to the Km. travelled with sustainable transportation 
means, and with bonuses associated to zero-impact trips (no CO2 
emissions). The game also supports weekly and global leader boards 
for Green Leaves, as well as a variety of badges and badge collections 
assigned when reaching certain amounts of Green Leaves, or taking 
specific kind of trips (e.g., the bike aficionado collection assigns 
badges every 5-10 trips by bike), or exploring some mobility 
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alternatives (e.g. when using a designated Park&Ride facilities for the 
first time, trying the Bike Sharing service for the first time, or exploring 
different Bike Sharing stations). Player trips are saved and tracked 
through the new App ViaggiaRovereto Play&Go. 
 
A very important planning activity for the implemented scenario was 
the design of the mechanisms behind gamification: establish how many 
points to award for each trip, depending on the type of trip, when to 
award bonuses, and the thresholds that users had to reach in order to get 
badges and virtual prizes. 
 

In the second iteration, we also introduced new game mechanics, such 
as thematic weeks and personalized challenges, implemented into the 
game with the goal of maintaining existing users and engaging new 
ones through a dynamic game. Every week is characterized by a 
different theme (eg. the bike week, or the bus week), and personalized 
challenges are proposed to players on the basis of the theme, plus their 
game status and mobility history. Challenges award Green Leaves 
bonuses upon completion. For instance, during the bike week, we have 
different types of challenges promoting the usage of bicycle transport, 
targeted to different kind of players and personalized to their profile: 
from challenges pushing players to try the bike / bike sharing mode (for 
those who never tried it before) to challenges requiring a small (or 
significant) improvement in terms of Km. and trips travelled by bike or 
bike sharing (for players who are already accustomed to use bicycles 
for their transportation needs). This mix is designed to make the game 
attractive and playable by newcomers (who are incentivized to compete 
in the short-term challenges and ranks), as well as to sustain 
participation of committed players in the long run. 

Another important part of the game and another means to sustain 
engagement consists of final and weekly prizes, which were offered by 
local sponsors for players in top positions of leaderboards. Prizes 
associated to weekly leaderboards give also late-comers a chance to 
win, as long as they commit for an entire week. Some examples of 
prizes distributed during Rovereto Play & Go are seasonal subscription 
to swimming pool / gym, yearly subscription to bike sharing and car 
sharing, a City bike, tickets for music shows, events and museums. 

Figure 11 presents an overview of the key gamification concepts 
conceived for the Rovereto Pay&Go game and their exploitation during 
the different game weeks. In particular, it presents the weekly theme, 
the basic game concepts (points and badge collections), the different 
challenge templates (that have been then automatically selected and 
instantiated for each player on the basis of their mobility and game 
performance), as well as weekly and final prizes with the 
corresponding sponsors. The adopted color code is used to show 
whether a game concept was active in a certain week (e.g., blu cells for 



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 47 of 194 

challenges from week 3 on) or not (white cell). As an example, the 
badge collection “Invited friends“ has been active from week 3 on, 
when the thematic of the week was “Bring your friends” and we 
introduced also challenges related to recommending the game to 
friends. Similarly, specific challenge types were activated in a certain 
week to meet the thematic (and objectives) of the week. 

To take part in the game, a player needs to install the App 
ViaggiaRovereto Play&Go App (available on Android Play Store and 
Apple Store), register to the game, and use the App for journey 
planning and tracking sustainable itinerary choices. The player can use 
the App also to check her status in the game (e.g., points and badges 
earned, active challenges, weekly and global leader boards rank), share 
her results on social networks (i.e. Facebook or Twitter), and inspect 
the rules of the game and the weekly prizes. Figure 12 presents selected 
screenshots of the functionality offered by ViaggiaRovereto Play&Go 
App.  

In the context of ROV-EXP-3, the following software components 
were deployed and used: 

• STREETLIFE Data Model; 
• Multi-modal journey planner;  
• ViaggiaRovereto Play&Go mobile App (extended with game 

concepts, game state, and tracking plugin);  
• Bike sharing app; 
• Gamification framework (extended with personalized challenge 

generation, game monitoring console); 
• Itinerary validation component. 
At the end of the game, a public event has been organized to present 
the game results and reward the winners of the weekly and final prizes 
(see Figure 9). The attendees were players, organizers, city managers 
and sponsors. Every player received a participation certificate attesting 
her game results and achievements (see Figure 10). 
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Figure 9. Rovereto Play&Go: winners at game closure event. 

 

Figure 10. Rovereto Play&Go: certificate of attendance. 

 
Data items 
collected: 

The data sources used to collect information about the ROV-EXP-3 and 
for its evaluation are the following: 

• Log data from ViaggiaRovereto App (routing App), in particular 
requested itineraries and chosen itinerary options; 

• Baseline questionnaires submitted to End Users about their mobility 
behaviour; 

• Ex-Post questionnaires submitted to End Users about their mobility 
behaviour; 

• Bike sharing data from eMotion service, in particular up-to-date 
availability data, and origin/destination matrix of the bikes 
circulating in Rovereto during the period of ROV-EXP-1; 

• Log data from the gamification engine about their gamified actions. 

Experimental 
insight: 

The key pilot-specific aspects under evaluation through this experiment 
are the following: 

• Effectiveness of the game concepts encompassed by the 
experiment (challenges, weekly themes and prizes) in 
encouraging engagement and retainment in the long-term;  
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• Effectiveness of the game concepts in general – and thematic 
personalized challenges in particular - in influencing players’ 
mobility behavior towards sustainable mobility choices in 
accord with the local policies and objectives that are promoted 
by the city at a given time.  

 

 

Figure 11. Key gamification concepts in Rovereto Play&Go game 

 



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 50 of 194 

 

Figure 12. Game-related functionalities of ViaggiaRovereto Play&Go App (in order 
from the left: entry page, trip options, badges, challenges and rankings) 

 

2.2.2.4. ROV-EXP-4 – CAR POOLING FOR ENTERPRISES 

Aim: The main goal of this experiment is to promote car-pooling among 
commuters working for Rovereto local companies in order to reduce 
the number of private vehicles circulating in the city. 

Size: Open-field experiment targeting Rovereto commuters working in local 
companies. 

In the following we recall some representative volume data. A detailed 
analysis of the experiment results can be found in Section 3.3.4.4 

N of App download: 141 (85 Android, 56 iPhone) 

N of Active users: 106 

N of Offered trips: 850 (offered at the moment of writing, trips from 
May to August 2016) 

N of Offered seats: 2620 (offered at the moment of writing, trips from 
May to August 2016) 

N of Accepted rides: 111 (car sharing trips done from May to the 
moment of writing) 

Engagement 
strategies: 

Being an open field experiment, ROV-EXP-4 required a huge effort for 
engagement purposes: the experiment has been presented to the local 
administration of Rovereto and to local associations of enterprises, as 
well to schools. Advertisements of the experiment have been held on 
local newspaper, radio and television, and advertisements of the 
experiment ran also on social networks, but also in physical social 
locations as bars, local shops, streets and shopping centers through 
fliers and posters. Since ROV-EXP3 and ROV-EXP-4 ran at the same 
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time, in some cases promotional activities tried to push both 
experiments at once. 

 

Figure 13: Promotional material for ROV-EXP-4 

 

Duration: The experiment has lasted for two months: May (the “Month of Car 
Pooling” for engagement purposes) and June, even  if the App is still 
active and used up to now. 

Applied 
methods/materials: 

The fourth experiment is centered on Car Pooling for enterprises, using 
the i-Posto App that has been improved and tested in ROV-EXP-2. 
Working commuters have subscribed to Rovereto car-pooling App. 
They have become part of communities where they can offer and find a 
ride for their trips. 
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Figure 14: Screenshots from the Car Pooling app I-Posto 
 

In the context of ROV-EXP-4, the following software components 
were deployed and used: 

• STREETLIFE Data Model; 
• i-Posto Car Pooling App. 

Data items 
collected: 

The data sources used to collect information about the ROV-EXP-4 and 
for its evaluation are the following: 

• Log data from i-Posto Car Pooling App, in particular offered trips, 
requested itineraries and chosen itinerary options. 

Experimental 
insight: 

The key pilot-specific aspects under evaluation through this experiment 
are the following: 

• Usage and acceptance of the iPosto App for car-pooling among 
the commuters in Rovereto; 

• Effectiveness of the iPosto App, and of car-pooling 
communities in particular, in encouraging the sharing of rides 
among commuters.  

 

2.3. The planning process at TRE  

To better understand pilot experiment planning in STREETLIFE Tampere pilot, a short 
introduction to City of Tampere and their traffic situation. Tampere is the second largest city 
in Finland and like other growing cities it is investing a lot to improve their traffic 
infrastructure as more people are moving into the city from country side seeking jobs and 
similarly companies are seeking business opportunities.  
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A few examples of these key traffic investments in Tampere, they are building and planning 
new high way tunnel, they are planning a fast light rail etc to make city even better for its 
citizens and boost the economy while reducing carbon emissions. At the same time city wants 
to get more from existing infrastructure and services. This traffic and traffic IT-system 
interoperability in high on their agenda and new solutions should in ideal situation build on 
existing platforms using open standards.  

The city sees it very important to introduce better real-time information to the passengers, 
therefore make public transport more attractive to the citizens and therefore being able to 
reduce carbon emissions. This is where STREETLIFE potential and experiments come in.  
Better real-time information as shown in the STREETLIFE Tampere pilot is useful to the 
citizen and increases the willingness for mode change from private car to public transport. 
Reliable real-time also information increases people trust in the public transport. Navigation 
and Mixed reality apps lower the learning curve. 

The STREETLIFE Tampere pilot second iteration builds on the work done in the pilot first 
iteration, which laid the technological and architecture ground work for these experiments 
using the STREETLIFE architecture and components. Therefore second iteration pilot results 
are continuation from the first iteration and the number of users where further increased from 
the first iteration.   

In addition as the first and second iteration build on the same technical ground work and the 
same evaluation methodology was used in first and second year experiments, the initial results 
from the second year also applies to first year: User acceptance, carbon emissions, mobility 
behaviour change.  

Briefly looking at the technology in STREETLIFE Tampere pilot, many of the key 
integrations were done in the first year, which were needed in the second year experiments. 
During the second iteration also new STREETLIFE components or updated components from 
research work packages we introduced in the Tampere pilot like WP5 Gamification, WP5 
Mixed Reality and WP4 MMCEP. And naturally the components used in first iteration were 
improved. Additional attention was given to user engagement which was one of the key 
lessons learned in the first iteration. 

Experiments in the second iteration are listed below and they are described in next chapters in 
more detail. 

• TRE-EXP-1: Multimodal real-time Journey Planner improvements - Participation and 
Gamification  

• TRE-EXP-2: Transportation flow management - Mitigate congestions in main bus 
route corridor  

• TRE-EXP-3: Mixed Reality & crowd sourcing  
• TRE-EXP-4: Promote Park & Ride  

 

In the table 6 is summarized the technical and logical components used in the TRE pilot. 
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Table 6: Technical and logical components applied with the TRE pilot 

WP Component description 

WP2 STREETLIFE Blueprint architecture. According to the WP2 plan it was slightly 
adjusted to the TRE pilot scenarios and use cases taking account the existing IT-
systems and their interfaces in City of Tampere. 
Real-time multimodal journey planner, to calculate the real-time affected journey 
and the allow flow management with real-time configuration possibilities of the 
journey planner engine.  

CIP provided a backend system and integrations for the Park and Ride 
experiment. 

WP3 
 

STREETLIFE Data model which was slightly adjusted to the TRE pilot scenarios 
and use cases. 

Real-time data integration to feed information to the real-time journey planner. 
The two key real-time information feeds were vehicle real-time stop arrival 
information and parking place availability information. 
Crowd sourcing information as decision making support information for the 
mobility manager.    

WP4 MMECP control panel for the mobility manager to view the parking availability 
in TRE region 

WP5 End user technologies mobile apps and participation concepts where used in the 
planning of the TRE experiment. 
Gamification was added to the real-time multimodal further improving the 
solution used in the first iteration of the pilot. 
Mixed reality App was used in field trials. 

 

2.3.1. Activated Scenarios 

The following scenarios and use cases have been activated within the second iteration 
STREETLIFE Tampere pilot. When reading the table 7 please note, some of the experiments 
covered several use cases and some provided information to other experiments. This table 
lists key uses cases in each experiment, but each experiment had also other elements which 
were tested during the experiment. 

Table 7: Activated TRE scenarios and use case for second iteration 

ID Name EXP-1 EXP-2 EXP-3 EXP-4 

Scenario Multimodal real-time Journey Planner improvements  

TRE Use Case: Trip planning and real time 
information X  X  
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TRE Use Case: Participation and Gamifigation X    

TRE Use Case: Carbon footprint  X    

Scenario Transportation flow management 

TRE Use Case: Mitigate congestions in main bus 
route corridor  X   

TRE Use Case: Real production use and third party 
users with open data API  X   

Scenario Mixed Reality & crowd sourcing 

TRE Use Case: Mixed reality   X  

TRE Use Case: Crowd sourcing  X X X 

Scenario Promote Park & Ride 

TRE Use Case: Future proof Park & Ride    X 

TRE Use Case: Parking control panel    X 

 

2.3.2. Selected experiments 

The STREETLIFE Tampere pilot second iteration experiments are described in this section. 

2.3.2.1. Multimodal real-time Journey Planner improvements - Participation and Gamification  

TRE-EXP-1 Multimodal real-time Journey Planner improvements - Participation and 
Gamification. The game helped to market the new real-time affected multimodal journey 
planner app. The idea of the game was to add participation functionality to the STREETLIFE 
app and therefore add positive incentives for the user to use public transport. The game was 
integrated as part of the real-time multimodal journey planner app as displayed in Figure 15. 
Which shows how the user could turn the game on after searching the route. In the right of the 
Figure some of the badges you could collect are visible. 
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Figure 15: Integration between journey planning App and game. 

 

Table 8: TRE-EXP-1 Multimodal real-time Journey Planner improvements - 
Participation and Gamification 

Aim: The TRE-EXP-1 game had two aims: 

• Market the new real-time affected multimodal journey planner 
app.  

• Encourage using public transport for all sort of trips with City 
explorer type of game.   

The game attracts attention to the new multi-modal real-time journey 
planner app, this was important, as there are already multiple mobile 
apps in the Tampere region. Additionally the game added participation 
functionality to the STREETLIFE app and therefore added positive 
incentives for the user to use public transport as with the game they 
could get free bus tickets or win a bike.  

Is summary the basic game flow was that you plan a trip. You turn the 
game on voluntary as game tracks you. Trip's waypoints were tracked 
locally on the phone and every time you visited a different post code 
area you got a point. In the end you submitted your game points to be 
entitled for prices. 

Game goal was to get people use public transport for leisure trips, 
friend visits etc. that the make more rarely. Hypothesis is people 
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already use public transport when they commute to work and school. 
With participation in a real-time journey planner app and game we can 
encourage to them to use public transport on routes they are not so 
familiar.  

Size: The game was divided in two phases: 

• Friendly test group pilot (FTG): 50 users 

• Public pilot: 14000 user sessions, 5800 users, 460 gamers 

Engagement 
strategies: 

As a lesson learned from the first pilot iteration lot of attraction was 
given to the end user engagement. End user engagement for the second 
iteration began right after the first iteration. We wanted to have 
continuous dialogue with potential users and we kept them informed 
about the developments and about the coming game and mixed reality 
field trials.  

The Friendly test group (FTG) users were first users for the game and 
with their feedback we could improve the game for the public game. 
Marketing was planned together by the city of Tampere public 
transport unit and CGI.  

Newspapers were contacted in advance and they were provided with 
information.  Information was distributed to our collaboration channels 
and Smart City & ITS-area experts/channels. Both CGI and City of 
Tampere created press releases and information was added to the 
internet. A website for the game was created and it was deeply linked 
from the Tampere Public Transport internet portal and portal had also 
banner advertisements. A simple popup was also created to the 
Tampere’s journey planner to advertise to their normal journey planner 
users about the new real-time app and game.  
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Figure 16:  Integration between Web site of Tampere public 
transport and game. 

Figure 16 shows an example of a deep linking where STREETLIFE 
app was integrated into Tampere’s normal website. Tampere public 
transport portal top bar had on the right side a green mobile phone logo 
for STREETLIFE game app link. During the pilot there was as a 
banner advert too on the right side below welcome text. The banner in 
not shown in the picture as gaming period has ended. 

Duration: The game was divided in two phases: 

• FTG game was in November/December 2015 

• Public game was in March-April 2016 and was for everyone 
living in Tampere (real production) 

Applied 
methods/materials: 

The experiment added improvements and new functionality to the 
experiment done in first iteration as described in D6.2.1 section 3.3 
(Find multi-modal real-time affected journey).  This experiment 
followed the path tested earlier in STREETLIFE Rovereto pilot and 
used the same gamification engine. 

Technical and logical components used: 

• STREETLIFE Blueprint architecture 
• STREETLIFE Data model 
• STREETLIFE Tampere specific customizations 
• Real-time multi-modal journey planner 
• Real-time data integration 
• Gamification 
• End user technologies - mobile apps 
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Data items 
collected: 

• App logs (routes requested and results) 

• Statistics (statistics, number of users) 

• Survey responses from FTG and Public users (242 responses) 

• User feedback (open responses) 

• TRE Mobility manager interview 

Experimental 
insight: 

To understand whether the use of the real-time journey planner and its 
game incentivized the users to use more public transport. And to assess 
if they find the real-time information helpful and solution easy to use. 

The STREETLIFE Tampere pilot game was a City Explorer game 
(Zone Hunter) where you get points by visiting different locations of 
the city. Locations where based on post code areas or there was also 
time based events.  

The Zone Hunter game concept was suitable for both public transport 
heavy users and people interested starting using public transport. We 
felt it was important that the same game could cater both of these user 
groups. The game marketed the new real-time journey planner app. 
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2.3.2.2. Transportation flow management   

TRE-EXP-2: Transportation flow management - Mitigate congestions in main bus route 
corridor. The STREETLIFE second iteration pilot’s Transportation flow management 
experiment was designed so that the public transport authority’s (PTA) mobility manager 
could take in use in real-time city’s new travel policy. The travel policy affected every one 
searching trips which would use certain stops. 

The mobility manager wanted to slightly shift some traffic from the city centre to bus stops 
nearby. In order to do so, they can in the journey planner decrease the algorithmic costs of the 
specific bus stops a bit. The net effect was that a portion of the traffic started to shift from the 
hot-spots and hence released some pressure from the centre. 

 

Table 9: TRE-EXP-2 Transportation flow management 

Aim: The use case of the TRE-EXP-2 experiment was to mitigate congestion 
in a crowded bus stop and key transport corridor with the real-time 
configuration possibilities of STREETLIFE TRE pilot. In this scenario 
the mobility manager wanted to avoid use of certain stops to some 
extent in order to improve overall flow management of their transport 
network. 

An additional aim was to test various stop cost/goodness values. It is 
believed you cannot have too high algorithm costs for stops in journey 
planning but the process of finding suitable cost range part of the 
experiment. 

Size: People flow experiment was done a key public transport corridor, on 
stop number 0505, which is used by 20 different bus routes in Tampere.  
Tampere has 99 different bus routes, so this potentially affected approx. 
20 % of all Tampere’s bus routes. The stop is used by 2400 passengers 
daily. 

In morning rush hour this stop can be heavily congested and you can 
sometimes see 13 buses queue in street to enter this stop. Traffic light 
priority solution that Tampere has already for their buses is some help 
and private cars are no longer allowed to the main street. But key 
challenge is that there are not that many streets in a narrow peninsula 
for buses to go west-east and too many people are using this same key 
stop. These people could also use nearby stops of these same lines have 
along the street.  
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Engagement 
strategies: 

 

Figure 17: bus about to enter stop number 0505 

 

Duration: Before measurement: 28th  September - 2st  October 2015 

During experiment #1:  5th  - 9th  October  

During experiment #2:  12th - 15th  October  

Measurement was planned for October as there are no exceptional 
weekdays in October and targeted the morning rush hour.  

Applied 
methods/materials: 

STREETLIFE Tampere pilot people flow management experiment 
builds on the technology components taken into use and integrated real-
time data sources in the first pilot iteration.  

This experiment started the second iteration in Tampere pilot and 
involved careful planning as test was done in real life production 
environment and affected several third parties. 

Technical and logical components used: 

• STREETLIFE Blueprint architecture 
• STREETLIFE Data model 
• STREETLIFE Tampere specific customizations 
• Real-time multi-modal journey planner 
• Real-time data integration 
• End user technologies - mobile apps 

Data items 
collected: 

• Visual observations at the stop 

• Passenger boarding’s on the smart card ticketing system 
(passenger statistics) 

Experimental The experiment goal was to test flow management in real production 
environment where you have thousands users including multiple third 
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insight: party API users. And at the same time assess flow management 
effectiveness with difference in number of people accessing public 
transport from involved bus stops. 

Experiment was done in real production environment and affected also 
all third party Open data API users who use the routing API. Therefore 
normal internet journey planner and 20 third party apps where affected 
too by the new travel policy, potentially affecting everyone travelling 
through the city centre from west to east. 

Travel policy is something the mobility manager and city authorities 
plan, and enforce, so we did not inform passengers or third parties 
about this experiment. You kind of don’t want to “invite people to 
come and see the new travel policy” at already congested location. In 
addition we wanted to see if we get feedback for the third party API 
users as we believe policies will be used more in the future as this is a 
real tool for the mobility manager to affect overall transport system 
flow.  

 

2.3.2.3. Mixed Reality & crowd sourcing  

TRE-EXP-3: Mixed Reality & crowd sourcing. In this STREETLIFE Tampere pilot 
experiment Mixed Reality field trials were conducted with specific goals to see if Mixed 
Reality helps users navigate. In addition the Mixed Reality app had a crowd sourcing 
(participation) functionality where user could give feedback. 

 

Figure 18: Mixed reality app with crowd sourcing functionality. 
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Table 10: TRE-EXP-3 Mixed Reality & crowd sourcing 

Aim: Goal in TRE-EXP-3 was to engage the users and to help them navigate 
with Mixed reality. Question was can Mixed Reality help a user to 
orient him faster in a less known location. 

In the Mixed Reality app user can give feedback (crowd sourcing) 
about public transport routes and stops. Information is sent to the back-
end and can be used in transport planning and mobility management as 
part of the real-time transportation flow management as described in 
2.3.2 

Size: Field trials: 16 users 

Engagement 
strategies: 

Engagement was as part of the Gamification experiment (section 2.3.1) 
and especially the FTG users where invited to the field trials. 

Duration: May-June 2016 

Applied 
methods/materials: 

Technical and logical components used: 

• STREETLIFE Blueprint architecture 
• STREETLIFE Data model 
• STREETLIFE Tampere specific customizations 
• Multi-modal journey planner 
• Real-time data integration 
• End user technologies – Mixed reality app 
• Crowd sourcing  

Data items 
collected: 

• App logs and statistics 

• User interviews 

Experimental 
insight: 

Goal was to engage the users and to help them navigate with Mixed 
reality to see if it makes finding the right stop easier. 

Mixed Reality experiment was done with field trials. To make user 
experience smoother we had preinstalled the application to latest tablets 
available to the users. We did not want to have a bad user experience 
when this somewhat experimental technology would not work properly 
on users own device or he would spent time before the experiment 
configuring/installing the software. This way we could test the devices 
in advance and have better control over the experiment conditions. 
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2.3.2.4. Promote Park & Ride 

TRE-EXP-4: Promote Park & Ride. The Public Transport Authority’s (PTA) Mobility 
manager wanted to slightly shift some traffic from the crowded parking places in the city 
centre to Park & Ride locations reducing overall congestion and promoting public transport.  

 

Table 11: TRE-EXP-4 Promote Park & Ride 

Aim: In TRE-EXP-4 experiment the Public Transport Authority (PTA) wants 
to adjust traffic flows with and promote Park & Ride.  

In order to do so, they could decrease the algorithmic costs of the 
specific bus stops a bit as described in section 2.3.2 transportation flow 
management experiment. Reduction of cost makes a stop better in the 
routing, and therefore is more often shown in routing results.  

To help this decision making PTA would like to see the parking status 
in the city centre and Park & Ride locations on top of map. 

Size: Experiment was done during in parallel the 2.3.1 Gamification 
experiment. The selected park & ride location for the experiment was 
Hervanta which is 10 kilometres from the city centre and will be the 
end station of the new light rail in future. 

Engagement 
strategies: 

Experiment was done during in parallel the 2.3.1 Gamification 
experiment. 

Duration: Experiment was done during in parallel the 2.3.1 Gamification 
experiment. 

Applied 
methods/materials: 

The STREETLIFE second iteration pilot’s park & ride experiment 
utilized the map based control panel for parking situation and real-time 
multimodal journey planner. The public transport authority’s (PTA) 
mobility manager could see from the control planner real-time parking 
situation and by configuring the real-time journey planner, like in 
transportation flow management, he could set algorithmically goodness 
to park & ride locations. 

Technical and logical components used: 

• STREETLIFE Blueprint architecture 
• STREETLIFE Data model 
• STREETLIFE Tampere specific customizations 
• Real-time multi-modal journey planner 
• Real-time data integration 
• CIP 
• MMECP 
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Data items 
collected: 

• App logs (routes requested and results) 

• Statistics (statistics, number of users) 

• TRE Mobility manager interview 

Experimental 
insight: 

For the city of Tampere key aim was to future proof this idea as a new 
light rail is being planned and it will have multiple Park & Ride 
location in the future. 

Effect of the experiment on number of people planning to use the 
designate d Park and Ride location. 
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3. EVALUATION OF PILOTS 

3.1. Methodological overview 

In this Section we report on the results of the experiments planned in each pilot, which were 
organized as described in Section 2. Each experiment collected a set of data, and the results 
reported hereby derive from the analysis of that data, which was carried out independently by 
the cluster of partners involved in the corresponding pilot. The analyses we have carried out 
focus on providing findings that respond to the research questions and hypotheses linked to 
the corresponding experiment. As pointed out earlier on, the scope of the analysis in D6.2.2 
remains limited to pilot- and city-specific concerns on sustainable urban mobility, or the 
technical evaluation of the tools and techniques put in place by STREETLIFE.   

There are three main types of data that were collected in the experiments: i) quantitative data 
coming from logs of the STREETLIFE platform instantiations deployed in the pilots, and the 
services and applications running on that platforms, which we have instrumented to collect 
information that is relevant for the required analyses; ii) data originating from surveys, 
questionnaires and other form of feedback that the pilot asked experiment participant to 
compile and submit;. Some of that feedback, in turn, can be purely qualitative (e.g., 
suggestions for service improvement by beta-testers), while other feedback can be used for 
quantitative analysis, for example responses on numerical or categorical scales. Log data in 
each experiment is typically copious, while user feedback may be more sparse and scarce, 
since feedback was voluntary, with varying response yield ratios.  

The analyses we will discuss below are typically carried out using a combination of methods, 
tin accord with the heterogeneous types of data, and to best suit the evaluation goals set for 
the pilot at large, as well as for each specific experiment. Most of the times, the foundation is 
some suitable form of statistical analysis of the quantitative data extracted from the system 
and service logs; whenever possible, the findings from statistical analysis are triangulated 
either with statistical analyses of other independent log data, or with user feedback data.  

3.2. Evaluation results at BER 

3.2.1. Goals of evaluation  

The goal of the BER pilot’s evaluation is best described with the research questions (RQ) and 
hypotheses addressed in the following chapters. Those relevant considerations have been 
discussed and defined with BER pilot stakeholders. The most interesting question is whether 
the integration of a new safe cycling router and of a gamification approach into a mobility 
planning App will significantly and quantifiable change the mobility behaviour of Berlin 
travellers and commuters.  

In order to answer these explicitly and a number of additional implicitly addressed research 
questions the BER pilot scenarios, use cases, KPI and corresponding data collection methods 
have been designed and taken into place. The evaluation described in the following chapters 
is based on direct measured data, on subjective investigations by means of surveys and on the 
combination of data from different sources and natures. Technical and logical components 
have been integrated into the BER App. Thus, the App is to be considered as the main front 
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end tool for end user interaction. In consequence, usability assessments have been 
investigated before, during and after the BER field test as another main goal of evaluation. 

In the summary at the end of the BER pilot section the evaluation will come back to the RQ 
addressed in order to summarise as clearly as possible main achievements with respect to 
main BER pilot goals. 

3.2.2. Questions addressed 

The following research questions identified in report D8.1.2 have been addressed in Berlin: 

Table 12: BER pilot research questions 

Identifier Research questions 

RQ-BER-1 Does STREETLIFE improve cycling safety? 

RQ-BER-2 Is there a significant change in the mode choice? 

RQ-BER-3 How can gamification approaches support sustainable mobility behaviour?  

RQ-BER-4 What are the affected trips purposes? 

RQ-BER-5 How does trip information change people’s mobility behaviour? 

RQ-BER-6 How situational variables (e.g. weather, etc.) do impact on mode change? 

RQ-BER-7 How can public statistics on cycling safety be evaluated and improved? 

Based on this, the following hypotheses defined in D8.1.2 have been addressed: 

Table 13: BER pilot hypotheses 

Identifier Hypothesis 

HY-BER-101 STREETLIFE improves cycling safety subjectively perceived by field test 
users. 

HY-BER-201 Modal split changes towards “greener” modes of transportation during the 
test period. 

HY-BER-202 Users more often opt for “greener” modes. 

HY-BER-301 Gamification significantly supports sustainable mobility behaviour. 

HY-BER-401 Daily trips (work and school) are mainly affected by changed routines. 

HY-BER-501 Better information on available mode choices and its impacts significantly 
change peoples’ mobility behaviour. 
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HY-BER-601 Situational variables do have an impact on mode choices. 

HY-BER-701 Data and information crowdsourced from field test helps to improve and 
to evaluate public statistics. 

 

3.2.3. Data collected 

Respective data (as listed in Table 14) has been collected during the field test in Berlin. These 
data categories can be subdivided in further data classes and data sets. Especially data from 
routing, GPS tracking, crowd sourcing and gaming are described in more detail in the 
following chapters.   

Table 14: BER collected data for field trial 

Data source Type of data Origin of data Detailed description of data 

Routing data 
from App 

Routing data BER App à CIP 
data storage 

Detailed data on route 
requests, viewed and 
selected routes by users, user 
preferences and profile data 

GPS tracking 
data 

GPS based trips BER App à  
CIP data storage 

GPS traces (tracks) for user 
trips performed in the App 
companion mode 

Crowd sourcing 
data 

Scaled assessments, 
textual descriptions, 
GPS coordinates of 
POI 

BER App à 
CIP data storage 

User assessment of 
perceived cycling safety and 
of intermodal trips’ 
convenience on a given 
scale, specified textual 
description of  assessments 
(not mandatory), GPS 
coordinates of added POI 
into BER map 

AttrakDiff 
survey 

Online survey data Online survey à 
platform LamaPoll 

Per game phase (March, 
April, May): perceived 
hedonic and pragmatic 
quality of the App, textual 
feedback on App usability 
and performance, general 
demographics 

User acceptance 
and uptake 

Online survey data Online survey à 
platform LamaPoll 

Elaborated survey on 
demographics, user 
acceptance, self-reported 
behavioural change, and 
estimated potentials for main 
evaluation impact categories 
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User feedback Textual feedback Mail, surveys, user 
workshop 

Collection of feedback 
received during the pre-test 
and the field test phase and 
after the field test with the 
survey and user group 
workshop 

Mixed Reality 
Test records 

Test data, survey 
data 

MR App à 
Aalto data storage 

Testers estimation of POI 
from different views at 
station Zoologischer Garten, 
pre-test and post-test survey 
data 
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3.2.4. Findings 

In this chapter, the data analysis, evaluation and assessment follow the pilot chronology from 
pilot preparation, via pilot field trial execution, to field trial data analyses. The following 
chapters elaborate corresponding data analyses in the following: 

• Usability Tests Data Analysis Page 70 

• Routing Data Analysis Page 77 

• GPS Tracking, Crowd Sourcing and Gaming Data Analysis Page 89 

• Analysis of Data on User Acceptance and Uptake Survey Page 97 

• Users’ feedback analysis Page 111 

• Combined Analyses Page 117 

• MMECP integration into VIZ and stakeholder interviews Page 119 

• Mixed Reality focussed study at station Zoologischer Garten Page 122 

 

The BER pilot field test has been preceded by an elaborated technical integration tests in 
which users recruited among the BER partners performed a variety of test cases. The aim of 
this technical integration test has been to connect technical and logical BER pilot components 
which each other and to test-case data flows and information derivations.  

When planning mobility, the App is calling one (for mono-modal cases) or several (for inter-
modal cases) routers via the IMP component connected with the CIP backend. Route options 
are sent back to the App of which one is selected and executed by the user. In active 
companion mode this route is tracked and – supplemented with crowd sourcing data – stored 
at the CIP backend. Here the bike validation evaluates the GPS tracks and adds respective 
game points to the user profile accessed by the App. Data aggregations, e.g. key transport 
indicators, map visualisations and gaming high scores, are represented with the MMECP.  

This complex environment and network of connections and interdependencies has been 
thoroughly tested in order to ensure the best possible performance of both each individual 
component and the entire BER pilot system. Results of this test will not be described with this 
report – as results have been immediately taking into account for component and system 
tuning and adjustments.  

3.2.4.1. Usability Tests Data Analysis 

Usability tests have been carried out explicitly in two individual experiments EXP-1 and 
EXP-5.   

3.2.4.1.1. EXP-1: App Usability and Performance (Laboratory) Test 
The usability test was conducted on February 16th and 19th 2016 in a laboratory environment 
at the facilities of DLR and aimed at the investigation of usability issues as well as a baseline 
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assessment of the overall usability and user experience of the mobility App. Data about the 
perceived usability and user experience was collected by a paper version of the AttrakDiff 
questionnaire. The participants solved different tasks with the mobility application. Applying 
the thinking aloud method they were required to report their impressions while interacting 
with the systems. During each test iteration of the single participants the experimenter 
protocolled the participants’ feedback and usability problems. 

3.2.4.1.1.1. Participants 
16 participants (8 female) were recruited from the BER partners. The mean age was 37.509 
years (SD=7.66). 

3.2.4.1.1.2. Results 
The AttrakDiff measures user experience on the following scales: 

• Attractiveness (ATT): e.g. how good, bad, beautiful or ugly a product is experienced 

• Hedonic quality - identity (HQ-I): addresses the need of self-expression and being 
perceived by others in a certain way 

• Hedonic quality - stimulation (HQ-S): extent to which the system simulates the 
need for personal development (e.g. new skills and knowledge) 

• Pragmatic quality (PQ): e.g. ease of use, usefulness and usability 

Figure 19 illustrates the results of the participants’ assessments. Error bars illustrate standard 
deviations (SD). Bars indicate mean values (M). 

 

Figure 19: Results of the AttrakDiff baseline analysis 
Overall EXP-1 reveals that user experience and usability (PQ) of the app are assessed in the 
upper middle field. Good results can particularly be attributed to the attractiveness and the 
pragmatic quality of the system. Today, for a successful application a high pragmatic quality 
can be declared as a must-have. Further, to stand out against the high number of competitors 

1

2

3

4

5

6

7

ATT HQ-I HQ-S PQ

AttrakDiff	baseline



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 72 of 194 

in the mobility app field in Berlin high attractiveness is of specific importance for the 
STREETLIFE BER app. The good result for HQ-I can most probably be attributed to the 
novelty of the application. Unique features like the possibility to avoid accident hotspots, 
intermodal routing, the possibility of efficient speech input, and the gamification with real 
incentives may positively support the users need for the self-expression. A reason for the 
average manifestation of HQ-S may be on that the demonstrability of originality and 
innovation of a mobility app is per se limited in a laboratory test. 

3.2.4.1.2. EXP-5: App Usability and Performance (Field) Test 

3.2.4.1.2.1. Participants 
With regard to the acquisition of test persons the participants of the longitudinal study can be 
divided into two groups. The first group was acquired with a user panel support of a field test 
recruitment agency. This group of users have been involved more deeply for evaluation 
purposes than those freely recruited. The participants of the second group downloaded the 
App voluntary from the App store. In order to gain a sufficiently large number of participants 
several public relation activities promoting the App and the study have been undertaken. 
Participants acquired by the agency had to state their email address in the App. The other App 
users could decide on their own if they wanted to provide their email address or not. Only 
participants who provided a valid email address could receive the email invitation to the user 
study and take part in the evaluation. The number of acquired participants decreased slightly. 
The number of voluntary participants, however, rather increased, as more and more users 
installed and used the App during the evaluation period. Table 15 summarizes the basic 
statistics of the participants; including the total number of participants N, the number of 
female participants, the mean age Mage, and the standard deviation of the age SDage. The 
survey has been carried out three times at the end of each game phase (March, April, May): 
T1, T2, and T3. 

Table 15: Basic statistics of the participants 

 

3.2.4.1.2.2. Different times of measurement 
A one-way ANOVA with repeated measures was conducted to investigate possible 
differences between the three times of measurement for all AttrakDiff scales. No significant 
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differences could be revealed. Figure 20 illustrates the marginal differences between the 
means and standard deviations of the single scales at the different times of measurement (T1, 
T2, and T3). Error bars illustrate standard deviations (SD). Bars indicate mean values (M). 

 

Figure 20: Results of the AttrakDiff scales  

No significant differences within the AttrakDiff scales could be detected between the single 
times of measurement. This can be interpreted as a validation of a stable user experience; a 
desirable feature for consumer products. For many systems especially for the hedonic 
qualities a decrease of the assessments has to be observed over time, as the users get used to 
the functionalities of the system. In can be assumed that the App’s gamification plays a 
central role for the stable UX, as the system users are especially engaged by the gamification.  

3.2.4.1.2.3. Effects of Demographic Factors 
By means of the demographic data gathered at the three times of measurement the participants 
have been clustered into roughly equal sized groups using the following categories: 

• Age: younger participants (18-29 years) / older participants (30+ years) 

• Gender: male / female 

• Bicycle usage: frequent (at least once per week) / rare (less than once per week) 

• Public transportation usage: frequent (at least once per week) / rare (less than once per 
week) 

• Car usage: frequent (at least once per month) / rare (less than once per month)1 

With regard to these categories the following findings can be reported: 

Age 

Significance: 

                                                
1 In order to arrive at two roughly equal sized groups the frequency of car usage comprises a larger period of 

time for the group with frequent car usage. 
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• At T1 23 subjects were clustered in the category of older participants and 19 subjects 
were clustered into the category of younger participants. For PQ at T1 within the 
group with older participants’ higher values (M = 4,17, SD = 1,04) than in the group 
with younger participants (M = 3,29, SD = 1,16) could be observed. The difference 
was significant (t(40) = -2,604, p = 0,013). The mean assessment of PQ of older users 
is over 4,0 in all cases. This implies that the overall usability of the App can be 
categorized in the upper middle field for this user group. Younger participants 
assessed PQ below 3,5 in all cases.  

• At T2 the group with older participants assessed ATT, HQ-I, and PQ significantly 
better than younger users. Cluster size, means, standard deviations and the results of 
the T-tests are reported in Table 16. 

Table 16: Results of the T-tests for age categories at T2 

 

 

• At T3 27 subjects were clustered in the category of older participants and 20 subjects 
were clustered into the category of younger participants. For ATT at T3 within the 
group with older participants higher values (M = 4,80, SD = 1,12) than in the group 
with younger participants (M = 3,94, SD = 0,89) could be observed. The difference 
was significant (t(45) = -2,869, p = 0,006). Further for pragmatic quality at T3 within 
the group with older participants higher values (M = 4,22, SD = 1,28) than in the 
group with younger participants (M = 3,18, SD = 1,09) could be observed. The 
difference was significant (t(45) = -2,921, p = 0,005). 

Findings: 

• Interestingly, older users rated PQ significantly better than younger users over all 
times of measurement. The mean assessment of PQ of older users is over 4,0 in all 
cases. This implies that the overall usability of the App can be categorized in the upper 
middle field for this user group. Younger participants assessed PQ below 3,5 in all 
cases. As younger people often have an affinity to try out the newest and trendiest 
applications they often also have a better feeling for modern interaction an UX 
designs. If the potential aim of the App would be to be competitive consumer product 
it would first be necessary to define a clear target audience, and second to adapt 
interaction and UX design trends according to the needs of this user group. 

• At T2 and T3 older users rated ATT significantly better than younger users. It has 
to mentioned that this results mainly from a relatively stable rating of the older users, 
and consistently decreasing ratings of the younger users at every time of measurement 
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(with a younger user mean ATT of 4,27 at T1). From a system evaluation point of 
view this development of the younger users ATT scale assessment considered 
seriously. The reason for this decrease is not revealed by the evaluation. One possible 
source could be the gamification concept. It has been developed in a way that only the 
top-ten players can receive real awards. Therefore, an average player experiencing that 
it is hardly possible to get into the top-ten with average gaming performance could 
find the App less attractive. 

• At T2 older users rated HQ-I significantly better than younger users. A similar 
tendency as for the ATT scale cannot be observed in this case. HQ-I shows variation 
for younger and older users at all times of measurement. It would be interesting to re-
examine the development of this scale after a longer time period. 

Public Transportation Usage 

Significance: 

• At T2 26 subjects were clustered in the category of frequent public transportation 
users and 18 subjects were clustered into the category of rare public transportation 
users. For PQ at T2 within the group of rare public transportation users higher values 
(M = 4,42, SD = 1,01) than in the group of frequent public transportation users (M = 
3,57, SD = 1,06) could be observed. The difference was significant (t(45) = -2,812, p 
= 0,007). 

• At T3 29 subjects were clustered in the category of frequent public transportation 
users and 21 subjects were clustered into the category of rare public transportation 
users. For PQ at T3 within the group of rare public transportation users higher values 
(M = 4,31, SD = 1,39) than in the group of frequent public transportation users (M = 
3,44, SD = 1,14) could be observed. The difference was significant (t(45) = -2,325, p 
= 0,025). 

Findings: 

• The group of rare public transportation users significantly better assessed PQ at 
T2 and T3. One reason for this result could be that the user group got used to the new 
inter-modal routing concept. The combination of other traffic modes with public 
transportation may constitute a reasonable alternative for this user group compared to 
an exclusive public transportation usage. 

Car Usage 

Significance: 

• At T2 27 subjects were clustered in the category of frequent car users and 20 subjects 
were clustered into the category of rare car users. For PQ at T2 within the group of 
frequent car users higher values (M = 4,23, SD = 1,02) than in the group of rare car 
users (M = 3,57, SD = 1,15) could be observed. The difference was significant (t(45) = 
2,069, p = 0,044). 
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• At T3 also 27 subjects were clustered in the category of frequent car users and 20 
subjects were clustered into the category of rare car users. For PQ at T3 again within 
the group of frequent car users higher values (M = 4,14, SD = 1,09) than in the group 
of rare car users (M = 3,28, SD = 1,42) could be observed. The difference was 
significant (t(45) = 2,364, p = 0,022). 

Findings: 

• Frequent car users significantly better assess PQ at T2 and T3. An attempt at an 
explanation could be that the App shows the CO2 emission for each itinerary. Perhaps 
the frequent car users positively notice the potential for CO2 savings that can be 
derived by using the App. 

Gender 

Significance: 

• At T2 24 female and 23 male participants were clustered into two groups. For HQ-S at 
T2 within the male participants higher values (M = 4,90, SD = 0,79) than within the 
female participants (M = 4,32, SD = 0,77) could be observed. The difference was 
significant (t(45) = 2,549, p = 0,014). 

Findings: 

• Men perceived the interaction with the App significantly more stimulating than 
women. One reason could be attributed to the gamification. According to gender 
stereotypes men like competitions more than women. 

3.2.4.1.3. EXP1 vs. EXP-5: Comparison of lab and field results 
Figure 21 places the results of the laboratory study and the field test next to each other. Error 
bars illustrate standard deviations (SD). Bars indicate mean values (M). 
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Figure 21: Comparison of the AttrakDiff results from the baseline lab study (B) and the 
three times of measurement T1, T2, and T3 

Compared to the baseline the ATT scale ratings have slightly decreased in the field. The 
difference could have eventually been arisen due to the different user groups and the 
differences between the lab and the field setting. However, a clear explanation could not be 
found. The lab results for the HQ-I scale have been confirmed in the field study. This implies 
that the uniqueness of the specific features of the STREETLIFE BER App also passed the 
long-term observation. The ratings of HQ-S have strongly increased in the field implying that 
the originality and the innovation of the App can be better perceived during the real 
application in the field than in the lab. The PQ scale ratings have strongly decreased in the 
field. A possible reason for this can be that many participants perceived only in the field test 
that some features provided by other existing mobility Apps (e.g. turn-by-turn navigation, 
visualisation of individual mobility statistics) are not yet integrated in the STREELIFE App.  

 

3.2.4.2. Routing Data Analysis 

The Berlin STREETLIFE App has been used to plan daily mobility. With the huge amount of 
data the following direct observations can be derived. 

Analysis of usage stats  

Usage statistics have constantly been recorded during the field test period. Figure 22 shows 
the growth of usage indicators from 1st March to 31st May 2016.  
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Figure 22: BER pilot usage statistics 
The following indicators are displayed and determined by the left scale: 

• Number of unique devices in the CIP data base: Every individual mobile device is 
instantiated with a unique identifier in the CIP data base. Thus, this indicator can also 
be treated as number of downloads of the BER STREETLIFE App. This count was 
not reset at the beginning of the field test as some users who took part in the field test 
briefing event downloaded and installed the App before the field test start.  

o Value at end of field test (May): 1.091 
o Value at report submission (July): 1.217 

• Number of tracked App users: This counts the users who have once, several times or 
constantly used the App and the companion mode (tracking) during the field test 
period. This count was not reset at the beginning of the field test as some users who 
took part in the field test briefing event used the App for testing and planning purposes 
before the field test start.  

o Value end field test (May): 395 
o Value at report submission (July): 433 
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Note: It needs to be pointed out that these users have activated the companion mode 
of the App. The App could also be used without activating the companion mode. 
Thus, the number of anonymous App users (without activated companion mode, 
without tracking) has been much higher and can be probably referenced with the 
number of unique devices in the CIP data base (App downloads). Due to data privacy 
reasons App usage figures of anonymous users could not be recorded and stored at the 
CIP.  

• Number of users with a game identity (nickname): In order to take part in the game 
users needed to create a nickname. The storage of an email address was also 
requested, but was not mandatory. This count was not reset at March 1st. The starting 
amount of “registered” users of appr. 60 users has been reached with three user 
briefing events which took place in late February. During this events the App and the 
BER field test was introduced to invited users; most of them downloaded the App and 
registered as game participants at these events.  

o Value at end of field test (May): 192 
o Value at report submission (July): 207 

• Number of users with a nickname and collected bike kilometres: The game started at 
March 1st. All counts of this indicator -possibly collected during the pre-test phase- 
have been reset with the start of the test. This count is to be considered as the number 
of users taking actively part in the BER game “Berlin BikeRider”. These users were 
“registered” with a nickname and collected game points by performing cycling trips in 
the App’s companion mode. The count was reset at the end of each game phase 
(March, April, May).  

o Value at end of field test (May): 61 
o Value at report submission (July): 24 

• Number of dangerous points added by SL field test users: After performing a cycling 
trip users have been asked for a safety assessment and –in case it was negatively 
assessed- for road segments, junctions or conditions dangerous for cycling. The added 
map points are counted with this indicator.  

o Value at end of field test (May): 555 
o Value at report submission (July): 621 

The indicators listed in the following are determined by the right scale of Figure 22. 

• Total number of planned trips: This count represents the total number of trips requests 
performed by the field test users for all modes. For 6.221 routing requests around 
12.500 trip proposals have been delivered in sum.   

o Value at end of field test (May): 6.221 
o Value at report submission (July): 7.268 

• Total number of tracked trips: This count represents the total number of trips 
performed while using the App companion mode for all modes. For these trips GPS 
tracks (traces) are available and will be taken into account for more detailed 
observations.  

o Value at end of field test (May): 4.044 
o Value at report submission (July): 4.777 
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• Number of new daily tracks: This count shows the amount of GPS traced trips 
performed in companion mode for all modes of transportation. This count was reset 
every night.   

It can be concluded that the TV broadcast in the “RBB Abendschau”, which was a 30 minutes 
Fraunhofer special including 2-3 minutes focussing on the STREETLIFE project and the BER 
App, raised by far the highest attention. Its impact on usage indicators can be seen with the 
big boost on downloads (unique devices) and registered users from April 6th on. The “RBB 
Abendschau” is a daily news broadcast watched by up to 300.000 TV viewers.  In 
comparison: With the attendance at the Berlin bicycle fairs “Radschau” (March 16th) and 
“VELO” at (April 26th), where up to 150 chats with interested guests were held, but only 
minor growths for applied indicators could be achieved. Another TV feature on BER mobility 
Apps was broadcasted May 24th which again caused a visible growth of App downloads and a 
slightly stronger increase of planned trips with the App. 

However, a constant growth for all indicators can be seen during the entire field test period. 
This went in line with ongoing user engagement activities beyond those mentioned above. 
With the BER pilot news section of the STREETLIFE website news has been constantly 
published. Besides that, social networks’ feeds have been used to constantly keep users and 
the public updated about BER pilot’s progress. Finally, the App itself has published in-App 
notification to keep users updated on new App versions, added incentives and further pilot 
related activities.  

During the field trial with the crowd sourcing component integrated into the App and the BER 
game the following data has been collected. This data is not shown in Figure 22: 

• Safety assessments for cycling trips: 2.819 

• Convenience assessments for public transport or inter-modal trips: 569 

More detailed information on crowed sourced data is given with chapter 3.2.4.4. 

In general, the BER STREETLIFE App has been used all over Berlin – see MMECP 
visualisation in Figure 23. 
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Figure 23: BER App usage map 

This figure displays 4.044 tracked trips with its origin (A) and destination (B) and the applied 
modes of transportation described with the legend. As the main region of application the city 
centre margined by the S-Bahn ring can be seen. However, some hotspots could be identified 
in the western city centre (Westend, Steglitz), the northern district of Pankow and an eastern 
region in Treptow/Koepenick. A dedicated analysis of individual municipalities within the 
Berlin city has not been possible with the data available.  

Data on route proposals 
As shown in Figure 22 more than 6.200 routes have been planned during the BER pilot field 
test of which around 65% (4.400) have finally been executed AND tracked. (For those routes 
that have not been tracked no information is available for privacy reasons.) Taking into 
account all selected trips for these requests the modal split as shown in Figure 24 is given. 
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Figure 24: Modal Split of BER pilot route selections 
This clearly shows the BER pilot field test orientation towards cycling and goes in line with 
the main goals of the pilot as well as the game “Berlin BikeRider” and its rules applied. In 
comparison with official statistics for BER modal split, e.g. SrV Mobility in cities and MiD 
Mobility in Germany, trip proposals for the mode bike have much more often been requested 
with BER pilot routing. This can also be treated as a very first indication that with the 
orientation of the BER game towards cycling users have more often opted for bike trips than it 
is reported with official statistics. 

Routing proposals have been made reasonably over the day. Figure 25 shows the distribution 
of all 6.022 routing requests with respect to the time of the day. Similarities with the 
fundamental diagram of traffic flow can be identified. Peak hours can be seen with the 
morning rush around 8 am and the afternoon rush at 5 pm, as well as a high level usage of the 
App in between.  
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Figure 25: Routing Requests over time of the day 

The App provided a “safe cycling” option. For cycle trip routing the option “Avoid accident 
hotspots” could be selected. The newly implemented VMZ safe cycling router has been 
integrated into routing. For 4.044 routes, which have been selected from proposals for 
execution and tracking, this option has been selected for 1.583 routes. This will play an 
important role when it comes to the analysis of crowd-sourcing data on perceived cycling 
safety in section Crowd Sourcing Data and its synchronisation of users’ self-reported 
compliances with route proposals in chapter 3.2.4.4. 

Data on selected route options 

For 6.221 routing requests around 12.500 proposals, that is, on average 2 proposals for each 
request, have been provided. 4.044 route proposals have been selected for execution and 
tracking. It is interesting to see what has been selected with respect to given route proposals. 
Having a look at the planning criteria i.) trip distance, ii.) trip duration and iii.) carbon 
emissions the following analysis has been made. 

Figure 26 is depicting the distribution of trip length for all trip proposals (blue columns). 
Around 4.400 trip proposals have had a length of up to 4 kilometres, 4.200 trip proposals 
ranged from 4 up to 8 kilometres, and so on. The average trip length of all selected (and 
executed) trips is 7.3 km as indicated with the red vertical line. The average of all trip 
proposals trip distance of 6.9 km is indicated with the blue vertical line. 
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Figure 26: Trips’ length distribution 
It can be concluded that the average distance of selected trips is a little longer than the mean 
value of trip proposals’ distances. BER field test users choose slightly longer trip distances 
from the set of trip proposals. 

The statistics of MiD indicates an average length of Berlin bicycle trips of 3.91 km. This 
means that STREETLIFE BER field test users almost doubled the trip length in comparison 
with the MiD data.  Again, the trip length consideration is a strong indication that due to the 
game „Berlin BikeRider“ and its incentives not only the frequency of cycling has been 
increased but also the distance on each cycling trip. 

Figure 27 shows the frequency of trip durations in 4 minutes intervals for trip proposals and 
the average duration of all selected trips. The average duration of selected routes (red vertical 
line) perfectly meets the average of all proposals’ durations (blue vertical line).  
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Figure 27: Trips’ duration distribution 
Taking into account a comparison of emissions between trip proposals and selections, a 
surprising result has been revealed. The average emissions of selected and tracked trips are 
very close to all trip proposals’ average (see Figure 28). This can be explained with longer 
distances performed with other motorised modes of transportation. For instance, with mode 
car distances of 12 km on average have been driven which caused corresponding emissions 
(1.850 g on average). This also applies to selected mode RegioTrain with average distances of 
17 km and emissions of 379 g. In consequence, these modal shares of strongly emitting 
modes of transportation balanced the large share of zero-emitting cycling trips to an average 
of 238 g CO2 per trip. 
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Figure 28: Trips' emission distribution 

With respect to the mode choices of BER field test users, Figure 29 compares the modal split 
of all proposed route options with the modal split of all selected and tracked trips. 

  

Figure 29: Modal split comparison for all trips' proposals and selections 
A clear orientation towards cycling trips can be seen as this has mainly been rewarded with 
the BER game.  

Situational variables: Weather influences 

For the investigation of the impact of situational variables, namely weather, on route choices 
three periods with different weather conditions have been selected as shown in Figure 30.  
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Figure 30: BER weather during field test. Source: wetteronline.de 
The figure is separated into three (German labelled) diagrams. For the weather station in 
Berlin Tegel (main Berlin airport), the first diagram shows the maximal daily temperature in 
degrees centigrade, the second the precipitation in litre/m², the third the amount of sunshine 
hours.  
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While period 1 was characterised by low temperatures, medium precipitation and few hours 
of sunshine, period 2 stands for best possible cycling conditions. Period 3 was considered 
with respect to the impact of very low temperatures. Having a look at the routing data of these 
three testing periods the following have been seen. 

An influence of weather can be seen when comparing the modal split of options selected by 
the uses between Figure 31 and Figure 32. In the period of worst weather conditions in late 
April the mode car has been selected more often than in May when the weather was warm 
and dry. Here, we can hardly see any usage of mode car. The mode share for car in April was 
replaced by modes walk, bike and public transport.  

  

Figure 31: Modal Split (proposed & selected) period 1 

  

Figure 32: Modal Split (proposed & selected) period 2 

As for the modal split for proposed options, only weak influences could be investigated. 
However, it is again (see also Figure 29) interesting to see that users opted for greener modes 
of transportation from a more balanced list of options including also mode car. This is to be 
explained with the cycling oriented game design. 
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Figure 33: Modal Split (proposed & selected) period 3 

In the period of very low temperatures in early March in Figure 33 the largest mode share of 
car can be observed. It is even larger than in the rainy period in April.  

It can be concluded that weather do have an impact on users’ behaviour and mode choices. 
This is true even for gamified setups. In order to convince users not to take the car in 
inconvenient weather conditions stronger benefits and incentives need to be applied. 

Remark: The modal splits shown in this chapter’s figures are based on trip counts, meaning 
that for instance in Figure 33 60% of the trips have been done by bike. In the next chapter this 
concept of modal split cannot be followed. 

3.2.4.3. GPS Tracking and Crowd Sourcing Data Analysis 

GPS tracking data 

In the App’s companion mode GPS traces of device/user movements have been recorded. At 
the end of the trip or when the destination has been reached the crowd source component 
collected information on the perceived safety of the bicycle trip or on the convenience of an 
intermodal trip with mode interchanges. These records, the GPS trace and the crowd sourced 
data, have been sent to and stored in the CIP backend, bike trips have been validated for 
crediting respective game points; and the user has been informed about new game scores on 
App. 

During the field trial 4.044 GPS tracks (traces) have been stored for all modes. In 
consequence it can be concluded that BER field test users did not consider the tracking and 
the data privacy as an issue. (The end user license agreement is integrated into the App and 
clearly specifies the usage purposes and the utilisation of the collected data.)  

Remark: The modal split diagrams shown in this chapter’s figures are based on traffic 
volumes measured in kilometre travelled by a specific mode of transportation. Thus, these 
diagrams cannot be compared with those in chapter 3.2.4.2. The usage of a different modal 
split concept is necessary as the mode detection cannot count trips, but can measure traffic 
volumes, that is, distances travelled by modes of transportation. For further clarification 
Figure 34 compares MID modal splits based on trip counts (left) and based on traffic volumes 
in kilometre travelled (right). As for the study MiD, 21% of trips are executed by public 
transport, but 27% of the overall mileage (kilometres travelled) is assigned to public 
transport. The difference becomes more visible for mode walk. Normally, walking trips for 
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daily mobility are rather short. Thus, 28% of all trips done by walk count for 4% of the overall 
mileage only. 

  

Figure 34: MiD modal splits on different bases 
For the assignment of GPS tracks to modes of transportation a mode detection algorithm 
developed by the DFKI in WP3 has been applied. Elaborated technical details on this 
algorithm can be found with report D3.2.3. It guarantees a detection rate of around 90%. 

This assignment to modes of transportation based on the GPS tracks collected by the BER 
field test users revealed the modal split shown in Figure 35 (left). 

  

Figure 35: Modal split comparison between SL field test and MiD 
The modal split of BER field test trips (left) is set into comparison with the modal split of 
MiD entire Berlin population (right). With respect to the addressed group of BER field test 
users (fully employed, students, aged 18-39) a more detailed look into a corresponding sub-
dataset of MiD is appropriate – see Figure 36. 
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Figure 36: In-depth modal split diagrams BER 

Diagrams in Figure 36 shows an in-depth analysis of specific user groups extracted from the 
MiD study. Students, in Berlin normally equipped with a free-of-charge public transport 
subscription, use public transport more often than the MiD average. The availability of own 
cars and, thus, the mode car is underrepresented in this age group; 31% of the trips are being 
done by walk. The modal split of employees aged 30-39 is quite close to the MiD modal split 
for the whole BER population.  

Back to the modal split diagram of the BER field test tracked trips in Figure 35 (left); it shows 
that a strong focus has been laid to cycling by the BER field test users. The modal split does 
not correspond well with the modal split available for Berlin (MiD) even for synchronised 
user groups of the MiD. Here, a next indication can be seen that BER pilot users opted much 
more often for cycling trips as it was rewarded with the game. 

Crowd sourcing data 

For 4.873 trips users have specified their compliance with route proposals (Figure 37). 

 

Figure 37: Self-assessment of compliance with trip proposals (N=4.873) 
Reasons for not following the trip proposals are available for 415 trips. More information is 
given with chapter 3.2.4.5. The following explanations have been given by users most often: 
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• “I know a better route.” 

• “Route proposal too complex!” 

• “Could not follow without turn-by-turn navigation.” 

This self-assessment is in line with the direct data measurements from the field test. Collected 
data analyses revealed that especially cycling trips have very seldom followed its proposals 
for above mentioned reasons. As expected, the compliance rate with public transport trips is 
very high. A respective analysis has been done subjectively (manual sample test) with the 
MMECP which allows a closer look to origin-destination-relations, its selected trip proposal 
and GPS traces for all 4.044 tracked trips.  

For 3.388 trips a crowd sourcing data record has been stored which are 2.819 cycling safety 
assessments and 569 inter-modal convenience assessments. 635 times the cycling safety 
assessment has been enriched with map entries of new dangerous points – named POI (points 
of interest) in the following. Available textual descriptions of the assessment are analysed in 
chapter 3.2.4.5. 

Figure 38 shows the distribution of safety assessments for mono-modal bicycle trips or inter-
modal trips with mode bike integrated. More than 60 percent of the cycling trips have been 
specified as safe or very safe. 

 

Figure 38: Safety assessment of trips with cycling included (N=2.819) 
When assessing cycling safety as neutral or negative, users have been asked for adding new 
POI for cycling safety to a map in the App. 555 new POI have been added by the field test 
users. A Berlin map with all added POI is shown in Figure 39. Accumulations can be located 
at the city centre and at city West with some connecting corridors visible.  
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Figure 39: New POI for cycling safety from Crowd Sourcing 
In the following, a network segment of special interest has been selected and will be 
examined in more detail. The BER network segment in question is a complex setup of roads 
and junction around Berlin Friedrichstrasse. Figure 40 (upper left) shows the starting situation 
with the accident hotspots available prior the BER pilot. In the upper right figure cycling trips 
on this highly frequented road network segment can be seen. In the lower left figure new POI 
added by the field test users are displayed as well. And finally, the lower right figure shows 
how STREETLIFE BER crowd sourcing improved and supplemented Berlin statistics on 
cycling safety.  
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Figure 40: Crowd Sourced data analysis 
This example describes how the crowd sourcing data of BER field test user has been used to 
validate and supplement the official statistics on cycling accident hotspots. At this particular 
road segment the “safe” bicycle router apparently tried to avoid the usage of Torstrasse. 
Cyclists have been rerouted via Linienstrasse south and Invalidenstrasse north of Torstrasse. 
However, the complex and dangerous crossing Torstrasse/Friedrichstrasse could not be 
avoided for any route. In consequence, known accident hotspots at Torstrasse and crossing 
Torstrasse/Friedrichstrasse have been confirmed by the field test users. But, by 
circumnavigating Torstrasse new POI for cycling safety have been added for instance at 
Invalidenstrasse. It is also interesting to see that the concept of cycling streets 
(”Fahrradstrassen”) seems to work. The highly frequented Linienstrasse south parallel to 
Torstrasse is such a dedicated cycling street. Here, no POIs for cycling safety concerns have 
been added.  

A more thorough analysis of this huge amount of crowd sourced data on POI for Berlin 
cycling safety will be carried out during the next month together with main stakeholder and 
cycling policy experts of the Berlin Senate department for Urban Development. Collected 
data and possible utilisations for supporting Berlin measures targeting at an improvement of 
cycling safety by means of policies and infrastructural improvements (reconstructions, policy 
recommendations, etc.) will also be discussed with other BER cycling bodies, such as the 
Berlin cycling association or the Berlin Police.  

Figure 41 shows the distribution of convenience assessments of inter-modal trips. 
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Figure 41: Convenience assessment of mode interchanges (N=569) 
It clearly shows that mode interchanges proposed by the App could be executed mostly 
pleasantly. Again, a look into the textual statements of users in chapter 3.2.4.5 may reveal 
further insights.  

Gaming data  

As a basis to carry out the game “Berlin BikeRider” in a fair way, it has been regarded as 
necessary to check the tracking data delivered by the game participants at the end of a trip in 
terms of the driven modes. As no such tool was available in the STREETLIFE project at the 
time when the BER pilots second iteration started, i.e. March 2016, Siemens provided an own 
tool for this, which was developed outside STREETLIFE and which is a platform specific 
tool of the CIP. The tool is based on a self-learning algorithm, which makes use of various 
GPS data collected during tracking, e.g. speed, acceleration and GPS signal strength.  

The used Siemens tool distinguishes B-M-W (i.e. Bike, Motorized and Walk), whereas 
Motorized includes both, car traffic as well as public transport. Due to the fact that within the 
Berlin gamification approach only bike km were awarded, this simplified approach was 
suitable to meet the requirements of the Berlin pilot. The algorithm is also able to detect 
combined routes, e.g. Walk–Motorized, or Bike–Motorized–Walk. The output of the mode 
validation is: km Bike, km Motorized and km Walk during that individual trip.  

During an initial phase, a set of sample tracks has been collected, including tracking data for 
all modes to be distinguished. This sample was used as a reference data base in order to 
calibrate the algorithm. After the calibration phase, the algorithm has been put in place to 
analyse the tracking data collected with the Berlin App on CIP side. Finally, for each trip, the 
km driven by bicycle were transformed into game points and were used to calculate the 
“Berlin BikeRider” competition high score.   

Problems encountered: Due to low temperature and bad weather conditions during the initial 
algorithm learning phase only a few and pretty slow bike tracks were originally collected. In 
the competition itself, faster bicycle trips were tracked, which in some cases were detected as 
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motorized at the beginning. With the help of the feedback from the participants it was 
possible to use this new sample in order to re-train the algorithm, which finally led to the 
required validation quality for the “Berlin BikeRider” game. 

With the bike validation around 13.214 cycling kilometres have been performed and 
calculated into 132.145 game points with which 143 virtual trees have been planted. In 
Table 17 the scores of the first 10 competitors of each game period are displayed.  

Table 17: Winners and scores of BikeRider game phases 

 Game phases 

Rank March April May 

1 Gerstenberg: 
4.625 points 

Gerstenberg: 
6.686 points 

Vaeterchenfrost:  
6.786 points 

2 Maike: 
4.010 points 

Vaeterchenfrost: 
6.418 points 

Gerstenberg: 
6.140 points 

3 Speiche17: 
3.939 points 

Maike: 
4.492 points 

LuH:  
3.795 points 

4 Adlershof.Training: 
2.657 points 

LuH: 
2.512 points 

Roadster: 
3.562 points 

5 Rodri: 
2.315 points 

Kelle: 
2.275 points 

Maike: 
3.262 points 

6 Kay: 
2.015 points 

Roadster: 
2.169 points 

Herthamux: 
2.289 points 

7 Stephan: 
1.960 points 

Herthamux: 
2.134 points 

Rodri: 
1.786 points 

8 Vaeterchenfrost: 
1.267 points 

Birke: 
1.841 points 

Adlershof.Training: 
1.387 points 

9 Dancer5678: 
1.139 points 

Kay: 
1.770 points 

@okapiden: 
1.327 points 

10 @okapiden: 
1.100 points 

fmanzke: 
1.746 points 

Birke: 
1.244 points 

 

Figure 42 shows some of the winners of the tree sponsorships and further prices sponsored by 
companies contacted during user engagement events.  
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Figure 42: Some winners of the BER „Berlin BikeRider“ game 
This event took place at June 16th at DLR premises at Berlin Alexanderplatz. It was also the 
user focus group workshop. Feedback reported with numerous mails, in-App messages and 
the surveys has been discussed and partly answered. The results are more deeply described 
with other sources’ feedback collection in chapter 3.2.4.5. 

3.2.4.4. Analysis of Data on User Acceptance and Uptake Survey 

Description of the sample 

Overall, 118 registered users have been approached with an online-survey after the field test 
period. These are all users who have registered with their email address in the BER App. In 
total, 54 percent have completed the survey (n=64). This response rate is very high compared 
to similar surveys in social sciences. Before the results are described in detail, the 
sociodemographic structure of the sample will be explained. 

Figures used in this chapter are based on authors´ own analysis, based on data from the 
STREETLIFE BER field test online survey (June 2016) and from the Statistical Office for 
Berlin-Brandenburg* (data status 31.12.2014) and from the study Mobility in Germany 
2008**. 

In Figure 43 the age structure of the sample is shown compared with the Berlin population. It 
can be seen that younger age groups have used the STREETLIFE App. 71 percent of the 
sample is not older than 39 years. Accordingly, older age groups are under-represented in the 
sample. 
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Figure 43: Age structure of the sample (n=63) and the Berlin population 

By looking at some App users’ sociodemographic facts more differences become obvious in 
comparison with the Berlin population (see Table 18). While the share of men and the share 
of one- and two-person households is rather the same, there are differences regarding the level 
of education and the occupation. Due to the low average age, more people with a high school 
degree belong to the BER field test users. Furthermore, the share of full-time employment and 
students is much higher. It is remarkable that 34 percent of the respondents are students.  

Table 18: Sociodemographic structure of the sample and the Berlin population (aged 
18+) 

 STREETLIFE Berlin 
Men 54% 49%* 
One- and two-person households 60% 61%* 
High school degree 87% 54%** 
Full-time employment 50% 41%** 
Students 34% 7%** 

	
In order to classify App users, the number of cars in the household, the number of bicycles in 
the household and the regular used ticket for public transport is depicted with the following 
figures and compared with the Berlin population. Regarding the number of cars Figure 44 
illustrates that there are hardly any differences between the sample and the Berlin population. 
41 percent of the survey respondents and of the Berlin population do not have a car in their 
household.  



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 99 of 194 

	
Figure 44: Number of household cars of the sample (n=63) and the Berlin population 

However, distinctions can be identified by looking at the number of bicycles in the household. 
In Berlin 25 percent of all households do not have a bicycle at all. This is true only for 2 
percent of the field test sample. Even 48 percent of the sample is equipped with more than 2 
bicycles. This fact is a first indicator that more bike-oriented people have taken part in the 
BER field test. 

	

	
Figure 45: Number of household bicycles of the sample (n=63) and the Berlin population 
Differences can also be found regarding the ticket for public transport which is regular used 
(Figure 46). Almost everyone in the sample uses public transport. Only 2 percent do not use 
public transport at all. Compared to the Berlin population more people of the sample own a 
subscription ticket (52 percent to 35 percent).  
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Figure 46: Regular ticket for public transport of the sample and the Berlin population 

To sum up, the analysis shows that the respondents of the online survey are characterized by a 
specific demographic group. Over 70 percent of the respondents are in the age of 18 to 39. 
Due to this fact, the share of people with a high school degree and the share of students are 
much higher than in the Berlin population. As expected, the number of bicycles and of 
subscription ticket holder has also been higher.  

Usage of the STREETLIFE App 

In this chapter the general usage of the BER App and the different components will be 
explained in more detail. During the field test period the App was regularly used by a 
majority of the respondents (Figure 47). Nearly every second person has used the App 
(almost) daily and 28 percent on 1 to 3 days per week. In addition, 11 percent indicated that 
they will continue to use the App in any case and 50 percent stated that they are interested in a 
further usage of the App. These facts indicate a high level of acceptance by the users. 

	
Figure 47: Average usage of the App (n=64) 
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Integrated App components have also been used by almost all respondents. 92 percent have 
activated the so-called “companion mode” (GPS tracking) (Figure 48). Interestingly, only 2 
persons stated that they did not use the GPS tracking due to data privacy issues. This suggests 
that the date protection concept was accepted by nearly all users.  

	
Figure 48: Usage of the „companion mode“ (GPS tracking) (n=64) 

The high usage of the “companion mode” is also due to the fact that a participation in the 
“Berlin BikeRider” game has only been possible with an activated tracking of bicycle trips. 
Figure 49 shows that 86 percent of all persons, who used the “companion mode” (GPS 
tracking), have also participated in the game and collected points (green leaves). Thus, the 
game seems to be very attractive for the App users.  

	

	
Figure 49: Participation in the „Berlin BikeRider” game (n=59) 

Another important criterion for user acceptance is the compliance with suggested routes 
provided by the App.  
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Figure 50 shows the frequency of the selection of proposed routes for the current trip. About a 
third (33%) of all users has mostly selected a route from the listed App proposals. While 41 
percent of all respondents have sometimes chosen a proposed route, every fifth person (19%) 
has been unsatisfied with the proposals. It must be borne in mind that these results refer to 
routes of all means of transportation, i.e. bike, walk, car and public transport. 

	
Figure 50: Frequency of the selection of proposed routes for the current trip (n=63) 

Different reasons for this dissatisfaction are indicated with Figure 51. Most respondents (40 
percent) stated that they know a better route for their current trip and for 33 percent the 
proposed routes are inconvenient. Only 10 percent missed a turn-by-turn navigation for 
selected routes. The results show that the routes proposed by the App could apparently be 
improved by considering users’ feedback on route proposals and compliance. 

	
Figure 51: Reasons for not choosing one of proposed routes for the current trip (n=39) 

After the selection of a proposed route for the current trip it is interesting to investigate 
whether the route was performed the way it was planned. Figure 52 illustrates that nearly a 
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third of the respondents have followed the suggested route always or mostly. Another third of 
the respondents (37%) have partly deviated from the route and 32 percent have rarely or never 
performed the route the way it was proposed.  

	
Figure 52: Frequency of performing the route the way it was proposed (n=62) 

The reasons for the deviation from the planned routes are shown in Figure 53. Almost every 
second respondent reported that a better route was known. 19 percent were missing a turn-by-
turn navigation (especially true for bicycle trips). 17 percent stated that the route is 
inconvenient. The current traffic situation, bad bike paths and the weather situation were 
rarely mentioned as reasons for the deviation. 

	
Figure 53: Reasons for not performing the route the way it was planned (n=42) 

In sum, the present results show that the App has regularly been used by a majority of users. 
Also the “companion mode” (GPS tracking) was activated by almost all users. The high 
participation in the “Berlin BikeRider” game is an indication of the attractiveness of the 
integrated gamification approach. The proposed routes of the App have generally been of 
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good quality. For the further development of the App it has to be checked how the trip 
proposals can be improved and users’ feedback can be taken into account for individual 
routing optimisation. 

Assessment of the STREETLIFE App 

In this chapter the assessment of the BER App is explained in more detail. In Figure 54 the 
general assessment of the App is shown. Approximately three-quarters of all respondents 
rated the App positively. Only 22 percent think that the App is rather bad. A strong 
dissatisfaction cannot be identified at all. 

	

	
Figure 54: General assessment of the App (n=64) 

Also the different aspects of the App have been assessed positively overall (Figure 55). 
Especially the design of the App, the menu navigation, and the general usability have received 
high ratings. As already mentioned, the quality of routes could be improved with users’ 
feedback. The calculation time of routes and the general stability of the app have received a 
mixed rating. In this area, in an unintended commercial use case the App has still room for 
improvement. Such an commercial use case has not been applied for the BER field test.  
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Figure 55: Assessment of different aspects of the App 

The App is characterized by special functions like the “route companion” (GPS tracking), the 
option “avoid accident black spots for cycling”, the “Berlin BikeRider” game, and “the 
feedback option on the safety of cycling”. In the questionnaire, all respondents have been 
asked for an assessment of these components’ integration into the App (Figure 56). Again it 
can be seen that the integration of all functions have generally been rated positively. 
Especially the good evaluation of the “Berlin BikeRider” game and the “feedback option on 
the safety on cycling” stand out. 

	
Figure 56: Assessment of the integration of different functions in the App 

All in all, the STREETLIFE BER App has been perceived highly positive. Particularly the 
design, the general usability and the “Berlin BikeRider” game have received good ratings. 
The findings indicate that the App is of high quality and is generally accepted by the users. 
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Impact on travel behaviour 

This last chapter will analyse whether the App usage as the front end tool of the BER pilot has 
had an impact on the travel behaviour of the users. First of all it must be considered how the 
different transport modes had been used before the installation of the App. In detail, the use of 
car, bicycle, and public transport will be explained in comparison to the Berlin population. 
The results are shown in the following figures.  

Figure 57 shows that the respondents use the car relatively rarely before the App was installed 
and applied. Only 37 percent use a car regularly (at least 1 to 3 days per week). In contrast, 
this is true for 61 percent of the residents of Berlin. It is remarkable that 39 percent of the 
survey respondents do not use a car at all. The differences are surprising because the car 
ownership of the users is almost identical to the Berlin population (see sub-chapter 
“description of the sample”). 

	

	
Figure 57: Average car use of field test users (before the installation of the app, n=64) 

and of Berlin population (aged 18+) 

In contrast, bicycle is more often used by the respondents compared to the Berlin population 
(Figure 58). 70 percent use the bicycle regularly (at least 1 to 3 days per week) but only 48 
percent in Berlin. In Berlin, 28 percent (almost) never take a bicycle. This is true only for 5 
percent of the field test users. As already mentioned above, the users also have more bicycles 
in the household as an average household in Berlin. 
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Figure 58: Average bicycle use of field test users (before the installation of the app, 

n=64) and of Berlin population (aged 18+) 

Regarding the average public transport use there are only minor differences between these 
two groups (Figure 59). Public transport is used slightly more by the respondents. 

Summarized, the BER field test users are characterized by a specific use of transport modes. 
In comparison to the Berlin population, bicycle is more often and the car less often used. One 
reason could be that more cyclists have been reached with BER pilot engagement campaigns 
because of the “Berlin BikeRider” game design in general and their willingness to contribute 
to safe cycling campaigns in Berlin.  

	
Figure 59: Average public transport use of field test users (before the installation of the 

app, n=64) and of Berlin population (aged 18+) 
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The crucial question is now whether the App has evolved an impact on the travel behaviour 
and can lead to a more frequent use of bicycle instead of cars. 38 percent of all respondents 
stated that the App has had in some way an impact on their travel behaviour (at least 
temporarily) (Figure 60). 63 percent of survey respondents have stated not to have changed 
their use of transport means as a consequence of the BER App. As a reason, 88 percent of 
these respondents reported that they always use the same means of transportation for their 
everyday mobility. 

	
Figure 60: Impact of the App on travel behaviour (possibly only temporarily) (n=64) 

How the travel behaviour has changed due to the App is shown in the following figure. Figure 
61 is based on the 38% respondents who have stated a change of their mobility behaviour 
(answer “yes” in Figure 60). As expected, bicycle is much more used. Astonishing 96 percent 
reported that they used the bicycle frequently or more frequently than before the installation 
of the App. In contrast, 46 percent have reduced their car use during the field test. The usage 
of the App only had a minor influence on the frequency of the use of public transport. 63 
percent stated that they used public transport just as often as before.  

	
Figure 61: General change of travel behaviour due to the App (n=24) 
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So, which function or aspect of the App has had the biggest impact on the change of travel 
behaviour. Stated reasons for a change are shown in Figure 62. The main reason for the 
change is due to the game (75 percent). In addition, more than every second person has stated 
environmental protection as a reason for the behaviour change. Around one third has saved 
travel time due to the App and 25 percent reported that the possibility of choosing safe 
cycling routes as an important reason for changing the use of transport modes. 

	
Figure 62: Reasons for the change of travel behaviour due to App (n=24) (multiple 

answers possible) 
Finally, the respondents have been asked to specify the trips for which they generally use the 
App and how the mode choice changed due to the App usage for this specific trip. Most 
respondents (79 percent) reported that they used the App for trips to their work or to their 
education institution (Figure 63). 

	
Figure 63: Trip purpose where the App is normally used (n=24) 

For this specific trip Figure 64 illustrates which means of transportation have usually been 
used and which means of transport have been used with the aid of the App. By looking at the 
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red columns it can be seen that in most cases the car has been chosen before the installation of 
the App (33 percent). 25 percent of the trips have been performed by bicycle in combination 
with public transport and for about every fifth trip only by public transport. With the support 
of the BER App, the mode choice for this specific trip has changed a lot. It is remarkable that 
for 71 percent of all trips only the bicycle has been used. The share of car has fallen sharply 
(to 4 percent). Also the usage of public transport decreased but not as much as the use of car. 
Another interesting aspect is that the App did not lead to increased inter-modal mobility 
behaviour (combination of several means of transport on a trip). 

	
Figure 64: Change of travel behaviour for a specific trip due to the App (n=24, 

pt=public transport) 
Conclusion 

For a share of the Berlin population who is environmentally friendly and cycling-minded, it 
can be concluded that the App has an impact on their travel behaviour and can lead to a more 
sustainable urban mobility and to – with the help of these cycling enthusiasts – an 
improvement of cycling safety in Berlin. 38 percent of all respondents changed their travel 
behaviour when using the BER App for planning and executing daily trips. The bicycle use 
has significantly increased while the use of car has declined. The main reason for this change 
is surely the integration and the design of the “Berlin BikeRider” game. Thus, an intermodal 
route planner with an integrated game and dedicated safe cycling aspects can lead to a more 
sustainable urban mobility. 

In all, the App has been rated positively. Especially the integration of the different functions 
of the App (like the “Berlin BikeRider” game or the option “avoid accident black spots for 
cycling”) was highly appreciated by the field test users. Room for improvement can be seen in 
the quality and quantity of the proposed trips, the calculation time of routes and the stability 
of the App. Detailed insights on possible improvements and textual user assessments will be 
provided with the following chapter on the analysis of given user feedback. 
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3.2.4.5. Users’ feedback analysis 

During the field test period the users applied different ways to communicate their feedback. 
The various sources of the feedback are as follows: 

• Feedback by email 

• Feedback function in the STREETLIFE App 

• AttrakDiff online survey 

• User online survey 

• User group workshop at June 16th. 

	
With the help of the user feedback, the general acceptance of the App and the “Berlin 
BikeRider” game could be investigated. Furthermore, the feedback was the basis for the 
individual updates of the App during the field test period. In the following, the user feedback 
based on the separate sources is analysed in more detail. 

Figures and tables of the following sub-chapters are authors´ own analysis, based on data 
from respective feedback sources. 

Feedback	by	email	
	
In total, 35 emails of 21 different users have been sent to the BER pilot team from March to 
May 2016. This means that only a small proportion of the approximately 400 users (5 percent) 
have reported problems with the use of the App by sending an email. This is a first indicator 
that the STREETLIFE App has been accepted by the majority. In Figure 65 the development 
of the total numbers of user feedback over the three months of the field test is illustrated. It 
can be seen that at the beginning of the field test most emails were sent. In April and May the 
feedback was only slightly. This shows that after a first habituation phase and after minor App 
updates usability problems declined significantly. 

	
Figure 65: Number of user feedback by email during the field test (n=35) 
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Figure 66 shows that many different issues have been addressed by the users. As the most 
common problem difficulties with the upload of trips have been reported. Another important 
issue is related to the calculation of game points (green leaves) in the “Berlin Bikerider” 
game. Some users have reported that they got too little green leaves for their bicycle trips. 
Especially at the beginning of the field test, the mode validation of bicycle trips was not 
completely reliable. Using the data from the field test, this problem could be solved largely in 
the first weeks (see gaming data section in chapter 3.2.4.3). In addition, crashes of the App 
and problems with the GPS signal have been mentioned too. For some users, the profile and 
the game points collected so far had to be transferred to another device because the mobile 
phone has been stolen or replaced.  

	

	
Figure 66: Summarized issues (n=45) of the user feedback by emails 

	
Feedback	function	in	the	STREETLIFE	App	
	
After every trip, each user had the opportunity to post a comment in a free text field in the 
App. Hereby, a total of 415 notes were recorded by the app. That means that about 10 percent 
of all 4.044 tracked trips have got additional remarks. For the analysis, the different 
comments were grouped into categories. The results are illustrated with Figure 67. It shows 
that the in-App comments refer mainly to the currently performed trip and to the technical 
performance of the App.  

Approximately for a quarter of the trips, the users have indicated that they knew a better route 
compared to the proposed route by the App. Some trips (8 percent) have been rated as 
inconvenient. So it can be concluded that there has partly been dissatisfaction with the 
proposed routes. About one third of the comments are related to technical aspects of the App. 
Technical problems like crashes of the App have been reported for 22 percent of the 
commentated trips. And for 10 percent of these trips the destination could not be identified by 
the App due to a weak GPS signal, so that the trip could not be finished properly. Further 
comments are related to bicycle trips. In this regard, for instance too much cobblestone 
sections on the trip, a missing bicycle lane, or an unsafe cycling route have been mentioned. 
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Figure 67: User feedback taken from the App (n=415 trips) 

	
AttrakDiff	online	survey	
	
The main purpose of the “Attrakdiff online survey” was the investigation how the users 
personally rate the usability and design of the STREETLIFE App. This survey was conducted 
at three times during the field test period (after each game phase March, April, May) to 
evaluate the App at several stages of user habituation, App development and optimizations. A 
little more than 40 people have completed the several surveys. At the end of the survey, the 
user had the opportunity to give feedback. This feedback will be analysed in the following.  

In Figure 68 the percentage of respondents who have criticized the App is illustrated during 
the three survey periods. While in the first survey every second respondent has given 
feedback, this is true only for one in three respondents in the third survey. Again, this is 
another indication that the App’s usability problems could be decreased during the field test 
by users’ habituation and installed App updates. 
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Figure 68: Percentage of respondents who have criticized the app 

The given feedback and its development over time are summarized in Figure 69. Most 
respondents have criticized the stability of the App. Some users are in favour of a so-called 
“turn-by-turn navigation” to follow App’s routes more easily. Also the quality of the GPS 
signal has been criticized. Furthermore, a wider variety of routes and the faster calculation of 
routes have been stated. Over the three survey times no special development of the raised 
issues can be identified.  

	
Figure 69: Development of user feedback over time 

The analysis show again that the user feedback declined during the field test. Again, some 
technical problems were stated. To achieve a high user acceptance, it is crucial that all 
services (e.g. different modal routers which are integrated in the App) work properly all the 
time. 
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User	online	survey	
	
The user feedback which was stated in the final online survey after the field test period will be 
explained in more detail in the following. In contrast to the other sources of user feedback, the 
respondents have been asked to give proposals for the further development of the 
STREETLIFE App and the “Berlin BikeRider” game. 

Table 19 list a variety of App deployment proposals given by survey respondents. The results 
are similar to the findings of the “AttrakDiff online survey”. Again, most of the 45 
respondents (16 percent) have reported the importance of the general stability of the App. 
This is followed by 13 percent suggesting a faster calculation of routes. New aspects that have 
been mentioned are for example “more options for route request”, “better design of the App” 
and that “transfer points should be visible in the map”. 

Table 19: User proposals for the development of the STREETLIFE-App (n=45) 

Proposal Sample 
Better	stability	of	the	app	 16%	
Faster	calculation	of	routes	 13%	
Improve	quality	of	the	proposed	routes	 9%	
Turn-by-Turn	navigation	 8%	
More	options	for	route	request	 6%	
More	routes	to	choose	 6%	
Better	design	of	the	app	 6%	
Transfer	points	should	be	visible	in	the	map	 6%	
Start	and	finish	should	be	saved		 5%	
Improve	the	quality	of	the	GPS	tracking	 5%	
Green	leaves	for	walking	 4%	
Show	quality	of	bike	paths	in	the	map	 4%	
Other	 12%	

	
The different proposals for the development of the “Berlin BikeRider” game are illustrated in 
Table 20. Also for the game, a reliable stability of the App is of great importance. 32% of the 
25 respondents who have answered the question have reported this issue. 20 percent stated the 
idea to reward also “regular” cyclists who ride the bike “normally”. All other issues have 
mentioned only by one person but there are interesting proposals for the improvement of the 
game like to add “more personal statistics”, “daily challenges”, or a “competition mode with 
friends”. 

Table 20: User proposals for the development of the game (n=25) 

Proposal Sample 
Better	stability	of	the	app	 32%	
Reward	for	“regular”	cyclists	 20%	
Reward	for	pedestrians	 4%	
Reward	for	public	transport	usage	 4%	
Daily	challenges	 4%	
More	personal	statistics	 4%	
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Reward	for	change	of	travel	behaviour	 4%	
Moore	routes	to	choose	 4%	
GPS-Tracking	must	always	work	 4%	
Transfer	the	profile	to	another	terminal	device	 4%	
Better	guidance	of	the	game	 4%	
Competition	mode	with	friends	 4%	
Memory	function	for	standard	routes	 4%	
Kilometres	by	bike	must	always	be	captured	by	the	system	 4%	

	
User	group	workshop	at	June	16th	
	
At June 16, a closing event of the field test with in integrated user group workshop was 
carried out in Berlin. For this event all winners of the “Berlin BikeRider” game and the top 
performers of the BER field test App (around 30 people) were invited to take part. After the 
award ceremony, the BER field test project team had an intensive discussion about the field 
test period, the game “Berlin BikeRider” and the usability of the App with around 18 users. 

Overall, the field test and the App were rated positively. Some users highlighted in particular 
the idea of the “Berlin BikeRider” game. The game has been very motivating to ride a bike 
more frequently. Regarding the quality of the App, users agreed that the performance has 
improved during the field test. Nevertheless, a reliable stability of the App and of integrated 
routing services is of central importance. Furthermore, the following issues for further 
improvement were stated by the users:  

• The app should be able to save routes, which were performed regularly. 

• For routes by bike the road surface should be considered. 

• It would be useful to integrate a turn-by-turn navigation. 

• If possible, the battery consumption should be lower. 
Altogether, the closing event with the integrated user workshop has revealed further insights 
and recommendations of field test participants. The user feedback which has been given via 
mail, App, and the different online surveys could be discussed in more detail – and answers 
especially on the future of the App and the BER field test could be answered. 

Conclusion	
	
To conclude, the BER STREETLIFE App has been overall rated positively. It could be 
demonstrated that the performance of the App in conjunction with a normal user habituation 
has improved during the field test period. But there is still room for improvement especially in 
case of the stability of the App. In the course of further development of the App the proposed 
routes could be optimized (like more routes to choose or the availability of route options) and 
more features could be integrated in the game (like daily challenges or personal statistics). 
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3.2.4.6. Combined Analyses 

This chapter emphasises on some analysis which exemplify the combination of data from 
different, above mentioned sources.  

Safety Assessment of “Safe” Cycling Trips 
 
The assessment of cycling safety is set into relation with the number of safe cycling routing 
request in Figure 70. For the five safety assessment categories the number of assessed trips 
(blue) is compared with the number of applied routing option “avoid dangerous hotspots” for 
respective trips (red). The percentage of “safe cycling routing” requested is higher for trips 
which have been assessed as “very unsafe” and “unsafe” than for trips perceived as “neutral” 
or “safe”. Even though the small cases for negatively assessed trips do not allow general 
conclusions, it can be concluded that the App routing option “avoid dangerous hotspots” does 
not have a clear and reliable influence of the perceived safety of an individual cycling trip. 
For the three “positive” assessment categories the portion of safe cycling route requests is 
almost the same – approximately 50-55%.   

 

Figure 70: Safety Assessment and Safe Bicycle Routing 

It seems that the “safe” routing intends to avoid known accident hotspots for the first and 
second level road networks. It circumnavigates this road and network segments. This leads to 
an increased usage of lower level road network elements. Here smaller, narrower streets with 
possibly worse street pavements and conditions and more dense traffic situations are being 
assessed negatively by cyclists. In consequence, this led to above mentioned additions of POI 
of cycling safety for the Berlin road network. 

This deduction is also confirmed with a closer look to a user centred analysis of the routing 
data and respective safety assessments. User can be found who more positively assessed trips 
which have been safely routed; but also the opposite is true for a large number of users.  

Especially this aspect has been raised by user feedback and, thus, discussed at the user 
workshop. Here, the above mentioned conclusion has been confirmed as well: When 
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activating “safe” routing respective route proposals could hardly be followed due to its 
complexity. User stated that a turn-by-turn navigation could help to follow safe routing 
proposals more easily and to perceive its benefits as an increased safety even in smaller and 
denser city network segments.  

App Usability 

Three consecutive AttrakDiff surveys have investigated inter alia different aspects of usability 
and ease of use of the App. It showed that especially usability (in terms of AttrakDiff: PQ – 
pragmatic quality) has been assessed better by older age groups. This is being generally 
confirmed with the survey carried out after the field test. Figure 71 shows that the App 
usability has been rated as very good only by the oldest group of users. As being more 
accustomed to new media and App utilisations, younger users seem to be more demanding 
and sceptical in this respect. 

 

Figure 71: Field test survey analysis of App usability 

Compliance with trip proposals 

4.044 trips have been selected from proposals and tracked during execution. A data based 
comparison between descriptive trip proposals and GPS tracks of execution could not be 
performed. However, only 5% of users have stated in the field test survey that they always 
followed the route proposals. Looking for some respective trip candidates in the routes 
representation of the MMECP revealed that this statement is true for public transport trips 
only; which fully makes sense. The vast majority of bicycle trips have not been performed 
exactly as planned. In the MMECP no bicycle trip could be found that followed the trip 
proposal explicitly. The compliance rate is decreasing with the complexity of trip proposals. It 
has been clearly stated by many users that complex trip proposals could hardly be followed 
without a turn-by-turn navigation. 

However, the self-assessment of compliance with trip proposals seems to be overestimated by 
the users when answering the final field test questionnaire as almost 80% of survey 
respondents stated that they have followed trip proposals sometimes, mostly or always. 
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3.2.4.7. MMECP integration into VIZ and stakeholder interviews 

As for the VIZ Berlin, the MMECP has been introduced in early May in a dedicated 
demonstration event. This event was used to introduce the different MMECP scenarios 
applicable for the VIZ transport operators, to discuss its application to be integrated into daily 
routines and to plan a 6 weeks testing phase. Valuable feedback has been given already with 
this first discussion.  

The MMECP has been added to the VIZ operators working desk with an additional computer 
screen for a period of 6 weeks from May to June 2016. An interview on this MMECP testing 
period with the VIZ operators was held at June 29th. 

Additional interviews have been performed with the Berlin-Brandenburg public transport 
association (VBB) and the car sharing service operator DriveNow. As these stakeholders did 
not integrate the MMECP into their daily operations, the interviews have prepended an 
introduction and demonstration of the MMECP. Not only those scenario and use cases applied 
for the BER pilot have been demonstrated, but also other pilots’ MMECP instantiations and 
applications have been discussed. 

The interviews itself followed a common structure and, thus, allow a joint analysis of 
stakeholder feedback and assessments – at least of specific aspects.  

All interviewed BER stakeholder use a huge variety of data and information for their daily 
operations. Real-time data from the “streets” is used as well as statistics, schedules, POIs, 
maps and more. Simulations are necessary and in place to forecast service demands for 
transport developments, but also for specific situations and events. Data, simulation output, 
prognoses and own investigation are being applied as a base for transport service operation as 
well as for future service deployment planning.  

Data and simulations are implemented into the MMECP which has been appreciated by the all 
stakeholders. However, currently it is highly unlikely that stakeholders’ existing setups for 
daily transport and service operations will be replaced by any other system or tool. This is 
true for all interviewed stakeholders.  

The usability and performance of the MMECP has been rated as good by all interviewed 
stakeholders. 

As for WP8 impact categories, possible influences of services integrated into the MMECP are 
shown in Table 21. 

Table 21: Stakeholder ratings of MMECP impacts 

Impact Category Impact ratings of stakeholder … 

VIZ VBB DriveNow 

Change of User Behaviour Medium Low Medium 

Transport System Improvement Low Very low Low 
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Carbon Emission Savings Low Very low Low 

Stakeholders have also been asked for an assessment of available MMECP scenarios – not 
only for Berlin. Their assessments on a school marks scale (1=very good … 5=poor) are 
shown in Table 22. 

Table 22: Stakeholder assessment of MMECP scenarios 

MMECP Scenario Impact ratings of stakeholder … 

VIZ VBB DriveNow 

BER-1: Cycling Safety 2 1 3 

BER-2: Emissions Heat Map 3 2 2 

BER-3: Event Modal Split 4 4 2 

ROV: Parking 2 3 3 

TRE: Parking 1 2 1 

It turned out that the implementation of the main indicators of the BER pilot field test on 
cycling safety and gamification into the MMECP has been (VIZ) or could have been (VBB, 
DriveNow) beneficial for the interviewed stakeholders. Especially for the VIZ and DriveNow 
routing and integration of real-time parking lots occupations (as piloted in TRE) could 
improve service quality immensely. Those two MMECP scenarios have been rated most 
positively and as concrete business scenarios are imaginable.   

Traffic Information Centre (VIZ) highlights 

VIZ considered the integration of public statistics’ accident hotspots and its verification with 
BER pilot crowd sourced data as most interesting for their operations after they have 
supplemented their systems for a period of 6 weeks with an additional MMECP screen. 
However, it has been pointed out that data from the BER field test needs to be evaluated 
thoroughly before taken into account for planning and operations adjustments. It was 
proposed to discuss collected dangerous points for cycling with experts from the Berlin 
Senate Department for Urban development and the Policy who provide the official accident 
statistics. BER pilot data could help to update the data base, which should take place in a 
reasonable periodicity. This could be done with cycling oriented field test like STREETLIFE 
executed in Berlin. 

Also for the VIZ Berlin cycling and cycling safety plays a more prominent role for Berlin 
transport planning than in the past. Thus, the BER field test on cycling safety has been highly 
appreciated by the interviewed VIZ experts. However, a next step is necessary to provide data 
collected and information aggregated to the public. It has been initially discussed to display 
main STREETLIFE results with respect to cycling safety at the variable message signs 
operated by the VIZ all over Berlin. As this is a complex process, in which VIZ clients need 
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to be involved, a first step could be to better integrate cycling specific information into the 
VIZ media, that is, the web portal and the multi-modal routing page. 
As for the reliability of data represented with the MMECP, major concerns have been 
expressed with respect to the limited number of users. Data collected on cycling safety 
aspects needs to be a continuous activity with all main contributors, stakeholders and public 
authorities involved.  

In the VIZ commercial systems aggregating main transport system indicators are in operation. 
These systems cannot be compared with the prototyped MMECP. However, MMECP’s 
maturity and performance have been assessed as good and reliable. 

Berlin-Brandenburg Public Transport Association (VBB) highlights 
VBB considered the integration of the “safe” bicycle router into the BER App and the 
visualisation of respective data evaluation with the MMECP as a possibility for VBB 
integrations or service deployment. Especially the validation of BER accident hotspots could 
lead to a significant improvement of routable cycling networks. Based on better, safer cycling 
networks the bike routing of VBB could be improved as well. This specific benefit has clearly 
been indicated by the interviewee. Further side aspects of this data source to be applied by 
VBB are compliance rates of the routing proposals, its reasoning partly provided with the 
large user survey (see chapter 3.2.4.4), and a validation and adjustment of durations for 
transport modes interchanges.  

Crowd sourced data about the public transport interchange convenience has been stated to be 
another STREETLIFE field test outcome which is from large interest for VBB. Thorough 
analysis of this data set could help to improve the VBB routing service quality too.  

However, concerns have been expressed with respect to the reliability of MMECP data. With 
the BER field test data representativeness and a coverage of whole Berlin could not be 
obtained. A STREETLIFE-like data collection of cycling routes, users’ compliance with 
proposals, and crowd sourced safety feedback  need to be performed over a longer period of 
time by a statistically representative group of users. MMECP data representations are rather 
considered a successful feasibility study which needs to be transferred into large scale 
operations by public and private stakeholders/authorities. 

DriveNow highlights 
DriveNow is a car sharing service operator and, thus, interesting in quite specific aspects of 
the MMECP instantiations. They have just put in operation a prognosis tool for forecasting 
fleet car flows in order to estimate best-possible car fleet occupations. For this reason, they 
have rated the Event Modal Split scenario of the MMECP most interesting for their 
operations. Knowing which event produces a specific demand of sharing cars at a specific 
location to a specific time of the day would be very beneficial for DriveNow business cases 
and operations. Here, a direct integration of aggregated information or accesses via API could 
be discussed.  

It has also been expressed that some indicators provided by the MMECP could be used for 
validating DriveNow own investigations and observations. Also here, a special focus has been 
laid on operation improvement by forecasting Events’ modal split demand and changes.  
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As for DriveNow operational needs, MMECP information displayed have been assessed as 
reliable. They need to see trends and tendencies for proving own theories and development 
paths. More information on user trips would be good to have for the scenario on cycling 
safety; and a validation of POIs for cycling safety would be desirable. 

DriveNow uses several similar systems for daily service operations; partly commercial 
products and partly own developments. A comparison of the MMECP with these systems is 
hardly applicable. However, a MMECP combination with or integration into running systems 
seems to be possible.  

3.2.4.8. Mixed Reality focussed study at station Zoologischer Garten 

The Mixed Reality focused studies in Tampere and Berlin have fully been reported in D5.2.3. 
In the following a summary of findings is provided. 

It has been hypothesized that in a complex urban public transportation centre it might be 
challenging for users to be able to easily and accurately find their public transportation 
platform or station. This obstacle is expected to be higher especially for travellers who are not 
familiar with the environment. Furthermore, it has been hypothesized that traditional 
interfaces, i.e. a textual description or an abstract 2D map, would not provide sufficiently 
accurate information and that an advanced graphical interface could be beneficial for such 
task. 

Two areas from locations within consortium partners have been selected to represent samples 
of such environments, namely the Central Plaza of Tampere, Finland and Zoologischer 
Garten in Berlin, Germany. These limited areas held 12 and 10 separate bus stops, 
respectively.  

In the study, 10 bus stops of Zoologischer Garten area have been selected as targets, and four 
visualizations of the environment have been created, namely Augmented Reality (AR), 3D 
Map from ground level, 3D map from birds-eye-view and a 2D map. The 2D map was similar 
to the official Journey Planners of Berlin, http://fahrinfo.vbb.de/ and http://www.bvg.de, both 
using OSM (Open Street Map). The study focused on the atomic task of identifying bus stops, 
presented using visual conditions, from given view positions. Participants have been asked 
also to fill in a demographics questionnaire prior to the study, and a post-trial questionnaire 
afterwards. 

Findings Summary for Berlin Mixed Reality Focused Study 

• Not a single participant totally agreed with the claim “When I first tried to find a bus 
stop at Zoologische Garten, it was easy “. Average of results: 2.8 on agreement scale 
1-5. 

• On average, participants used Berlin Public Transport services every other day, but 
buses only once a week 

• Approximately half of participants found it challenging to find a proper bus stop in an 
unfamiliar city 

• Participants were not familiar with AR technologies 
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• Almost all participants used digital maps, but less than half used paper maps 

• Over half of participants were used with 3D maps (Google Earth) but none used AR 
technologies 

• Participants did not consider AR or 3D map at ground level to be particularly useful 
(3.25 and 3.15 average on scale 1-5 of usefulness) 

• 3D map at birds-eye-view was considered totally useful or very useful by all 
participants 

• 2D Map was considered least useful (1.7 on scale 1-5 of usefulness) 

• 14 out of 16 participants considered 3D Map at birds-eye-view to be their preferred 
visualization method 

• Participants did not consider any visualization method to directly increase their bus 
use; anecdotal evidence indicates that in a foreign environment, this could be true 

 
Quantitative results from actual performance (see Table 23) indicate that 3D Birds-eye-view 
had by far the best success rate for bus stop identification (95.2%). It was also fastest (mean 
time 4.7s). Augmented Reality was least accurate, with approximately 50% fail rate. 
Surprisingly, also 2D maps were quite inaccurate, with approximately 38% fail rate. 

Table 23: BER MR user performances 

 
 
Summary 

The initial hypothesis regarding challenges for identifying bus stops has been confirmed by 
results. Furthermore, 3D Birds-eye-view excelled in the bus stops spotting task, 
outperforming other interfaces by a very large margin. Hence, the hypothesis for the 
advantages for a mixed reality interface has clearly been confirmed for this representation. 
However, augmented reality failed to succeed both subjectively and with respect to actual 
performances. 
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3.2.5. Evaluation summary 

In order to clearly summarise BER pilot’s evaluation it is appropriate to come back to initially 
addressed research questions to be answered and hypotheses to be proved. Based on the data 
analyses in the preceding report chapters aggregated statement to each research question’s 
hypothesis is given. Listed research questions and hypotheses have completely been 
addressed with BER-EXP-5: BER field test on cycling safety.  

With the answers provided some overlaps with impact categories to be explicitly addressed in 
WP8 could be identified. However, the goal of this summary’s listing is to provide answers 
with respect to the BER pilot and to the data collected during the BER field test by the 
involved group of field test users only – without any scaling up or city-wide consideration. 
This scaling up will be done by means of microscopic simulation in WP8.  

As shown with the analysis of the field test data in the preceding chapters with respect to 
research questions (RQ) and hypotheses (HY) the following can be concluded. 

RQ-BER-1 Does STREETLIFE improve cycling safety? 

HY-BER-101 STREETLIFE improves cycling safety subjectively perceived by field 
test users. 

Main 
achievements/ 
answers 

- With the verification and validation of cycling accident hotspot data 
of the Berlin Senate Department of Urban Development and the 
Berlin Police an existing Berlin initiative on cycling safety has 
been actively supported. 

- Besides that, new POIs for cycling safety have been identified (see 
chapter 3.2.4.3). With a thorough analysis of these POIs together with 
Berlin experts on cycling safety unknown dangerous road network 
segments and elements can be specified and taken into account for 
corresponding measures. In consequence, this would finally impact 
on the cycling safety in Berlin significantly. 

- User expectations on “safe” cycling routes have apparently been 
quite high. “Safe” routing proposals have not been assessed more 
safety than routes without the “avoid accident hotspots” option 
activated. “Safe” routes have been assessed as too complex and hard 
to follow without a turn-by-turn navigation. Thus, an improvement 
of cycling safety perceived by users could not be investigated. So, 
it still seems to be dangerous to cycle in Berlin.  

 

RQ-RER-2 Is there a significant change in the mode choice? 

HY-BER-201 Modal split changes towards “greener” modes of transportation during 
the test period. 

Main - A significant change of mode choices could be observed for 38% 
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achievements/ 
answers 

of the field test population (see chapter 3.2.4.4). This is even more 
astonishing as BER field test users are characterised by an above-
average cycling affinity. However, mode bike has been used for daily 
trips to work/education significantly more often than before the field 
test. 

- As a matter of fact, the integration of a game rewarding mostly 
cycling is to be blamed for this change. 

HY-BER-202 Users more often opt for “greener” modes 

Main 
achievements/ 
answers 

- Compared with the self-assessment of mode choices before the BER 
field test users opted more often for cycling. For trip purpose 
“work/education” the usage of mode bike boosted from 4% to 71%; 
mode car dropped from 33% to 4% (see Figure 58).   

- Apparently due to the game rules, also mode public transport dropped 
from 21% to 4%. Field test participants wanted to collect as many 
game points as possible and replaced even former inter-modal trips 
(bike + public transport) by bike rides (see Figure 62). 

 

RQ-BER-3 How can gamification approaches support sustainable mobility 
behaviour? 

HY-BER-301 Gamification significantly supports sustainable mobility behaviour. 

Main 
achievements/ 
answers 

- Integration gamification into the App is to be considered as the main 
driver for changing users’ habits (see Figure 62). 

- As elaborated in chapter 3.2.4.5, taking part in the game has been 
stated most often of the main reason for choosing the bicycle for 
daily mobility and for changing former mobility habits. 

- To compete with friends but also with foreign gamers seems to be 
a very strong driver for a large group of field test participants to cycle 
more often than before. 

- Strong and reasonable incentives, such as the tree sponsorship 
which has been acknowledged heavily by users, stakeholders and the 
public, help a lot to engage and keep users active in the game. 

- Specific feedback has been provided by the users to design gaming 
rules more open and convenient for all participants, e.g. support other 
“green” means of transportation like public transport and reward 
personal improvements as well. 

- Crowd sourcing should have been integrated into gaming and 
rewarded too. The App’s combination of routing, gaming, and taking 
part in an improvement of Berlin cycling safety has been highly 
appreciated by the majority of the users.  
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RQ-BER-4  What are the affected trips purposes? 

HY-BER-401 Daily trips (work and school) are mainly affected by changed routines. 

Main 
achievements/ 
answers 

- Trips to and from work and education have been affected mainly. 
For 79% of all trips the purpose has been work/education. For only 
17% of the leisure trips the App has been used. 

 

RQ-BER-5 How does trip information change people’s mobility behaviour? 

HY-BER-501 Better information on available mode choices and its impacts 
significantly change peoples’ mobility behaviour. 

Main 
achievements/ 
answers 

- It has been reported by the users that the provision of information 
on trip options in combination with its impacts on the 
environment has had an influence of their mode choices. It was an 
important reason for changing mode choices for 58% of field test 
participants taking part in the final user survey (see chapter 3.2.4.5).  

- After a corresponding user feedback in the early field test period, the 
expected consumption of calories has been added as another trip 
related information. Thus, also information on fitness and health may 
have an impact on mode choices. 

 

RQ-BER-6 How do situational variables (e.g. weather, etc.) impact on mode change? 

HY-BER-601 Situational variables do have an impact on mode choices. 

Main 
achievements/ 
answers 

- As expected and analysed in chapter 3.2.4.2, severe weather 
conditions do have an impact on mode choices.  

- But, due to the cycling oriented game BER field test participants 
opted most often for mode bike even in rainy and cold weather 
conditions. Thus, it can be concluded that with strong incentives and 
corresponding game designs even impacts on bad weather can be 
limited. 

 

RQ-BER-7 How can public statistics on cycling safety be evaluated and improved? 

HY-BER-701 Data and information crowd sourced from field test helps to improve and 
to evaluate public statistics. 
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Main 
achievements/ 
answers 

- With the crowd sourcing data existing public data sets on cycling 
safety and accident hotspots can be validated and significantly 
enriched. 

- More than 600 new POIs for cycling safety have been added 
during the BER field test period. This data is to be analysed with 
respective bodies as the City of Berlin, Berlin Police and the German 
Cyclists Association.  

- It has also been stated by stakeholders that data collected during the 
field test could help to improve cycling maps and, in consequence, 
bicycle routing for Berlin and its region (see chapter 3.2.4.7).  

- The concept of dedicated Cycling Streets (“Fahrradstrasse”) could 
be proved by the way, as almost no POIs for cycling safety have 
been added for these roads and network segments.  
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3.3. Evaluation results at ROV 

3.3.1. Goals of evaluation  

In this Section we describe the results of the evaluation activities for the ROV pilot, which 
have become available at the time of writing, from the analysis of data collected during the 
activities of the second iteration already shown in the previous chapter. 

We can distinguish two main purposes of the ROV pilot evaluation carried out within WP6: 

1. Evaluation of the technical solution used in the ROV pilot; in particular, the report will 
report on the evaluation of the following: 

• the ViaggiaRovereto mobile App, which STREETLIFE provided to citizens, together 
with the bike sharing App, for their itinerary planning needs. Different versions of the 
App have been developed depending on the experiment involved: for ROV-EXP-2 we 
developed a version with specific functionality to plan itineraries to the Christmas 
Markets as a major city event, while for ROV-EXP-3 we developed the version 
(ViaggiaRovereto Play&GO), which embedded gamification mechanisms and 
functionality in the GUI to provide timely feedback about game performance and 
stimulate the players’ gameful interactions. 
 

 
Figure 72: Sustainable itineraries in ViaggiaRovereto Play & Go 
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• the Gamification Framework, which we have deployed in ROV-EXP-3 as a means to 
promote participation of citizens, and reward their adoption of sustainable mobility 
habits 

• the Car Pooling service and the App iPosto, where end users entered communities 
where they could offer or find rides to share to reach their common destination 

2. A group of city-specific concerns for Rovereto, which were supported by the technology 
solutions above. The ROV-specific sustainable mobility concerns that we report on 
include: 

 
• increased utilization of public transportation services as well as zero-impact mobility 

options in the city compared to other modes of transportation; 

• decreased utilization of motorized private transportation (cars) in the city compared to 
other modes of transportation. 

• effects and benefits of gamification over time of a long-running gamification 
campaign in the area of smart and sustainable urban mobility 

• awareness of local enterprises of their potential impact on urban mobility, and theirn 
involvement them in the promotion of sustainable mobility 

In the remainder of this Section, we will discuss evaluation procedures and results on a per-
experiment basis. 

3.3.2. Questions addressed 

The four ROV experiments executed in the second iteration addressed in several ways the 
technical evaluation concerns and the high-level city-specific mobility concerns stated above. 
In particular, a number of facets of those concerns are represented in the experimental insights 
sought by the four experiments, and they, in turn, address many of the pilot hypotheses 
described in the evaluation plan for the second iteration, which are reported in STREETLIFE 
Deliverable D8.1.2.  In Table 24 below, we associate experiment numbers, their sought 
insight as per the experiment descriptions of Section 2.2.2, and the corresponding hypotheses 
whose investigation are supported by the experiments. 

Table 24: ROV city-specific evaluation synopsis  

EXP ID Experimental insight Evaluation hypotheses 

(from D.81.2) 

ROV-EXP-2 Willingness of Christmas Market visitors to 
adopt P&R solutions and exploit the Stadio 
Quercia parking facility 

HY-ROV4: The utilization rate 
of outer parking spots will grow 

HY-204: STREETLIFE does 
increase the use of “green” 
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ROV-EXP-2 Impact of STREETLIFE technologies on 
the mobility choice made from visitors to 
reach Stadio Quercia.  

HY-501: The user will use the 
STREETLIFE system 

HY-602: The user will mostly 
follow STREETLIFE 
operational recommendations 

ROV-EXP-2 Evaluation of usability and trust in the 
ViaggiaRovereto App in terms of 
usefulness, ease of use, and reliability. 

HY-502 The user will find the 
STREETLIFE system easy to 
use 

HY-503 The user will find the 
STREETLIFE system useful 

ROV-EXP-1 Collect feedback on usability of the new 
carpooling service made available through 
the iPosto Beta App 

HY-503 The user will find the 
STREETLIFE system useful 

ROV-EXP-1 Collect feedback on improvement needs of 
the iPosto Beta App 

HY-502 The user will find the 
STREETLIFE system easy to 
use 

ROV-EXP-3 Effectiveness of the game concepts 
encompassed by the experiment 
(challenges, weekly themes and prizes) in 
encouraging engagement and retainment 
in the long-term 

HY-GE-1* Gamification 
increased app usage 

HY-GE-4 The use of gamified 
system by players is sustained 
over time 

ROV-EXP-3 Effectiveness of the game concepts in 
general – and thematic personalized 
challenges in particular - in influencing 
players’ mobility behaviour towards 
sustainable mobility choices in accord with 
the local policies and objectives that are 
promoted by the city at a given time. 

HY-204: STREETLIFE does 
increase the use of “green” 
transport modes 

HY-GE-2 Gamification 
changed user choices on type of 
trips 

HY-602: The user will mostly 
follow STREETLIFE 
operational recommendations 

ROV-EXP-4 Usage and acceptance of the iPosto App 
for car-pooling among the commuters in 
Rovereto 

HY-501: The user will use the 
STREETLIFE system 

HY-502 The user will find the 
STREETLIFE system easy to 
use  

HY-ROV10 Users utilize the 
STREETLIFE system to create 
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car pooling groups 

ROV-EXP-4 Effectiveness of the iPosto App, and of car-
pooling communities in particular, in 
encouraging the sharing of rides among 
commuters. 

HY-503 The user will find the 
STREETLIFE system useful 

HY-ROV8 Car-pooling trips 
will increase 

HY-204: STREETLIFE does 
increase the use of “green” 
transport modes 

 

The table lists a subset of the hypotheses listed in D8.1.2; these hypotheses are the ones that 
directly link back to the ROV concerns listed above and – as such - are the subjects of the 
city-specific evaluation reported in this Deliverable. They cover three major themes, that is, i) 
usability and trusts on the part of the citizen in the ICT provisions deployed in the ROV pilot 
by STREETLIFE; ii) impact on the citizens’ choice among urban mobility options proposed 
and pushed by the city of Rovereto in the context of the various experiments; and iii) potential 
of STREETLIFE ICT provision to cause a modification of citizens’ mobility habits. Other 
hypotheses that also pertain to the impact assessment of STREETLIFE in general and will be 
discussed and evaluated in upcoming STREETLIFE Deliverable 8.2.2. 

We conclude with a note on gamification hypotheses linked to the first experimental insight 
of ROV-EXP-3. The original HY-GE-1 included in D8.1.2 needs to be looked at within the 
context of a long-running game like the one proposed in ROV-EXP-3 and implemented 
during the second iteration of the ROV pilot. That game has been expressly designed to put to 
test the possibility of providing a long-lasting positive behavioural effect by means of 
gamification techniques. Therefore, we interpret HY-GE-1 not only in terms of increased App 
usage activity, but firstly in terms of a sustained participation over time by the players that do 
use the App (as stated by the new HY-GE-4 in Table 24). 

3.3.3. Data collected 

We collected a wide variety of data during the second ROV pilot iteration through our ROV-
EXP-2, ROV-EXP-3 and ROV-EXP-4. As already mentioned, Beta Test Car Pooling (ROV-
EXP-1) had the goal of fine-tuning the Car Pooling app, so it only generated qualitative 
feedback and no data. The following tables provide a summary of that data at a glance, for 
each individual experiment. 

Table 25: Evaluation data for ROV-EXP-2 

ROV-EXP-2 

Data source Type of data Origin of data Detailed description of data 

Questionnaire Close-ended questions Questionnaires 
fulfilled by 
selected P&R 

General evaluation of 
ViaggiaRovereto app; mode 
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users (tourists) of transport.  

560 questionnaires collected 
within 12 days. 

Municipality Number of trips taken by 
the shuttle-bus 

 25 round trips per day,  12 
days 

 

ROV-EXP-2 was an open field experiment with the general public. We focused on a main 
data set, that is, a short questionnaire that was delivered to visitors riding the shuttle bus from 
the StadioQuercia parking to Christmas Markets in the city centre.  

It must be noted that subjects of ROV-EXP-2 were occasional visitors to the Christmas 
markets and the general public, who, for obvious reasons were only inclined to provide – if 
anything - their opinion quickly. Therefore, the questionnaire for ROV-EXP-2 was designed 
to be as unobtrusive and quick to fill as possible. 

Moreover, a specific question in the questionnaire was needed to distinguish car from camper 
drivers. In effect, the Stadio Quercia parking lot is located nearby a camper area and a 
significant number of camper drivers was expected to use the shuttle-bus service. This 
distinction was helpful to estimate the amount of people that used the shuttle-bus service. In 
fact, the answer about the number of people that were travelling with the person who filled in 
the questionnaire was sometimes empty. Thus, based on the completed answers, a coefficient 
expressing the number of person carried in cars and campers was calculated for each mode of 
transport used to reach the city centre. Consequently, this coefficient was utilized to estimate 
how many people arrived from the P&R area to the Christmas market when this information 
was not declared in the questionnaire. The distinction between camper and car drivers, 
vehicles, which are supposed to carry a different number of person, yields a more accurate 
estimation of that parameter. 

Table 26: Evaluation data for ROV-EXP-1 

ROV-EXP-1 

Data source Type of data Origin of data Detailed description of data 

Users' feedback 
about i-Posto 

Quality feedback email and face-
to-face feedback 
from i-Posto 
end-users,  

Feedback sent by users in 
order to point out bugs, 
mistakes and possible 
improvement. 

 

 

Table 27: Evaluation data for ROV-EXP-3 
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ROV-EXP-3 

Data source Type of data Origin of data Detailed description of data 

Log app 
ViaggiaRovereto 

User mobility 
behaviour 

ViaggiaRovereto 
Play&Go App 

Information about mode of 
transport, length, duration, 
origin and destination.  

3.107 saved trips by 137 
users within 9 weeks.  

REGISTERED USERS 
299 
ACTIVE USERS 
137 
SAVED TRIPS 
3.107 
 

Questionnaire 

 

Closed-ended questions Baseline and 
post-experiment 
questionnaires 

Comparison between ex-ante 
and ex-post questionnaires 

User feedback about 
ViaggiaRovereto app. 

299 baseline questionnaires 
and 36 post-experiment 
questionnaires filled in 

Gamification 
logs 

User mobility 
behaviour 

Gamification 
Framework 

Data about points, 
challenges, bonuses and 
achievements in the Green 
Game 

 

In ROV-EXP-3, data have been collected through the App ViaggiaRovereto Play&Go, 
through the Gamification Framework log, and questionnaires. Questionnaires were filled in at 
the beginning, in order to collect information about users' habits, and the end of the 
experiment, to evaluate the effectiveness of STREETLIFE and any changes on the users’ 
responses and habits that can be attributed to STREETLIFE technologies. For example, the 
issue of ViaggiaRovereto usability has been evaluated through questionnaires, while the 
mobility behaviour changes have been assessed using both data from log of the 
ViaggiaRovereto Play&Go App and information from questionnaires. 

Table 28: Evaluation data for ROV-EXP-4 

ROV-EXP-4 
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Data source Type of data Origin of data Detailed description of data 

Log app i-Posto User mobility 
behaviour 

i-Posto app Information about mode of 
transport, length, duration, 
origin and destination.  

583 offered trips by 34 users 
within 10 weeks.  

ACTIVE USERS 
34 
OFFERED SEATS 
1747 
 
MATCHED TRIPS 
111 
 

App logs User mobility 
behaviour 

iPosto App Data about origin and 
destination of trips, km 
travelled, community and 
carpooling groups 

 

3.3.4. Findings 

In this section, results are presented following the chronological order of the four experiments 
that took place in the Rovereto pilot, starting from ROV-EXP-2 on the Special Events 
Mobility 

3.3.4.1. Special Events Mobility (ROV-EXP-2) 

We start presenting the results derived from ROV-EXP-2 and describe what emerged from 
the questionnaires submitted to End Users at the parking facility Stadio Quercia selected for 
Park &Ride. One of the main goals of the questionnaires was the evaluation of usability and 
trust in the App, and this evaluation can be divided in three sub-sections: usefulness, ease of 
use, reliability. These three categories have been evaluated from end users on a scale from 1 
to 5, where 1 was a strongly negative rate, and 5 was a strongly positive rate. 

Usefulness. The ViaggiaRovereto App was considered useful from End Users who took part 
to ROV-EXP-2. Firstly, it has to be said that the percentage of answers received could have 
been higher, since the answers in these section were only 142 out of 560 distributed 
questionnaires (25,3%). 

Among people that quantified the level of usefulness of the routing App, 56% said it was very 
positive with a score of 5, and the 26% said it was positive with a score of 4. Only 2 people 
out of 142 rated the routing app with a negative score. 
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Figure 73: Perceived usefulness. Chart reports testers' assessment where 1 correspond 
to strongly negative, while 5 is equal to strongly positive (Source: Experiment 2 
questionnaire). 
 

Ease of Use Results were satisfying also in this type of evaluation. The rate of answers 
collected in this category was lower, with 133 filled questionnaires out of 560 (23,7%). The 
share of positive scores in this category is of 81% percent, with 72 collected scores of 5 (54% 
of the total) and 36 scores of 4 (27% of the total). Only 3 people out of 133 rated ease of use 
with a negative score.  

 

Figure 74: Perceived ease of use. Chart reports testers' assessment where 1 corresponds 
to strongly negative, while 5 is equal to strongly positive (Source: Experiment 2 
questionnaire). 
Reliability The third category related to End User experience evaluated through 
questionnaires in ROV-EXP2 was reliability. The questionnaires filled were 132 out of 560 
(23,5%), and results were very good also in this aspect. The total share of positive scores 
amounted to the 82%, with 77 people who rated reliability with 5 (58%), and 31 people who 
gave a positive rate of 4 (24%). Only 3 people out of 132 rated reliability with a negative 
score.  
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Figure 75: Perceived reliability. Chart reports testers' assessment where 1 correspond to 
strongly negative, while 5 is equal to strongly positive (Source: Experiment 2 
questionnaire). 
The second part of this Section about the Christmas Markets Experiment will report about the 
number of users during the 12 days in which the experiment took place. 

Table 29: Estimation of Shuttle-bus users 

DATE SHUTTLE-BUS USERS 

21/22.11.2016 100 
28.11.2016 75 
29.11.2016 113 
05.12.2016 147 
06.12.2016 300 
07.12.2016 346 
08.12.2016 225 
12.12.2016 82 
13.12.2016 48 
19.12.2016 26 
20.12.2016 72 

 

 

Figure 76: Distribution of shuttle bus users during the experiment. 

The total amount of users was 1.534, an average of 128 people per day, with considerable 
peaks in the three days from the 6th to the 8th of December, that were Holidays in Italy, and 
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where 871 people took the shuttle bus in three days. The shuttle bus was not the only means 
of transport available from the Stadio Quercia to reach the city center: 228 people walked, and 
33 took other means of transport, bringing the total to 1.772 people who used the Park & Ride 
facility that we selected as a valve to release traffic pressure from the city center. This is a 
very significant achievement in absolute numbers, and also when compared with the similar 
experiment that we implemented in the first pilot iteration in 2014: in the first iteration people 
whom used the shuttle bus were 555, and people whom used other means of transport were 
28. The two sets of data need to be adjusted, since in 2015 the ROV-EXP-2 ran for 4 more 
days, but the difference is huge anyway. 

According to questionnaires, the willingness among Christmas markets visitors to use P&R 
facilities is quite high; 98% would again park in the P&R area if a shuttle bus service were 
regularly provided.  

Table 30: Availability to use P&R and willingness to reach Stadio Quercia expressed by 
tourists (source: ROV-EXP-2 questionnaires) 

AVAILABILITY TO USE P&R YES NO 

If the parking lot is provided with a shuttle-bus service 563 6 

WILLINGNESS TO USE STADIO QUERCIA FOR P&R YES NO 

Without any indication on how to reach it 321 236 
 

The next step regarding the analysis of ROV-EXP02 uses questionnaires’ results to quantify 
the impact of STREETLIFE technologies on the choice made from End Users to reach Stadio 
Quercia. In the questionnaire there was a question that asked tourists how they reached the 
Christmas’ Markets parking facility: through the app, through the webpage, through 
signposting, highway panels, promotional material, or else. 
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Figure 77: How users reached Christmas Markets’ P&R facility (Source: Experiment 2 
questionnaire). 
Even though some clarifications need to be made, the results of this question are satisfying. 
The sum of people who used STREETLIFE technical devices to reach StadioQuercia is 5%, 
composed of the 4% that used the app and the 1% that used the web app. This is similar to the 
same percentage of last year’s analogous experiment.  

The 55% of people answered "other"; among this 14% indicated generically Internet and 1% 
routing systems alternative to ViaggiaRovereto, while 40% did not give any further detail 
about the system they used to reach the Stadio Quercia P&R facility. In particular, it is not 
clear from the available responses if in the 40% who answered “other” there are also people 
who already knew the location of the P&R facility and about the shuttle service from last 
year, when the experiment took place for the first time.  

Table 31: Comparison of result achieved in first and second iteration 

	 2014	
1°	iteration	

2015	
2°	iteration	

Variation	

#	days	 8	 12	 +50%	

#	questionnaires	 184	 560	 +202%	

#	involved	people	 583	 1795	 +208%	

#	shuttle	users	 555	 1534	 +176%	

Api	usage	 5%	 5%	 -	
 

In conclusion, results are very good especially if compared with last year outcomes. 
Questionnaires collected and the amount of people involved (shuttle bus users and people 
who reached the city center by foot and other means of transport) increased by 200% and 
similar results had been reached in terms of shuttle bus users, with a growth of 176%. The 
App usage had remained steady in percentage. Even though the analysis must be evaluated 
considering that the experiment was longer in the second iteration, results report a great 
success of this experiment and suggest that users may increase in following years.  

3.3.4.2. Car Pooling Beta test (ROV-EXP-1) 

As previously stated, this experiment consisted of a Beta Test run with the aim of fine tuning 
the Car Pooling App before the larger scale experiment (ROV-EXP-4). For this reason, the 
test did not provide any quantitative data, but only qualitative feedback from the End Users. 

An example of feedback collected in this experiment, and of the related improvement on the 
iPosto car pooling App, concerns the concept of community: a community is a group of Users 
whom may have in common the same destination, or may work in the same company, and 
that are interested in sharing their ride with other Users going towards the same destination. 
The Beta Test has been useful to determine if the community had to be already fixed and 
established into the App, or if the better solution was to leave End Users freedom about the 
number of communities they could create or be part of. The first solution is easier to manage 
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and control on a technical standpoint, while the second is more aligned with the philosophy 
behind car pooling. 

The result achieved thanks to the Beta Test was an hybrid solutions of the two alternatives: on 
iPosto, at the beginning of ROV-EXP-4, some communities were pre-defined to represent the 
most frequent directions for commuters to and from Rovereto; at the same time, users were 
able to create new communities if their needs were not satisfied from the existing 
communities. 

In the following we list the major improvements in iPosto App designed and developed as a 
result of the beta test: 

• Extended the user registration to support Facebook, Google, and App-specific 
registration (via email and password); 

• Added possibility to suggest a new community of car-poolers, joining and leaving an 
existing community; 

• Added confirmation of a taken ride, as a step that is done after a trip by a passenger 
after a lift has been requested, confirmed by the driver (via App), and taken; 

• Possibility of exploring the offered rides within a specific community on a day-per-
day basis: the App presents a list of shared trips for a specific day. This view 
complements the ride search functionality; 

• Extended user profile to include nickname, and phone contact; 
• Possibility of offering a trip within a specific community or in all communities;  
• Revised App home page: 'dashboard' with list of user’s own offered and requested 

trips, as well as a list of today’s trips offered by car-poolers in the user’s communities;  
• Extension of user-to-user chats to include not only users textual communications but 

also in-App automatic notifications (e.g., user X accepted your request, user X 
canceled the ride).  

A part from these App improvements, the beta-test allowed us to detect and fix some minor 
bugs in the iPosto solution (i.e., 14 tickets corresponding to bug-fixing aspects).  

3.3.4.3. Long-running Game (ROV-EXP-3) 

The long-running game Rovereto Play&Go lasted for nine weeks. It was launched on April 
18, 2016 and it was officially closed on June 19, 2016 (although several citizens have 
continued to play - and we have continued to support the game - until the time of writing). A 
detailed description of the set up of the experiment, including the characteristics of the game 
proposed to citizens, is presented in Section 2.2.2. 

This open-field game saw an influx of prospective players throughout its duration, due to the 
continuous engagement activities put in place throughout the operation of this experiment. 
Figure 78 shows the daily dynamics of the number of App users, active players and their 
interaction with the game over the course of the experiment. All in all, we had almost 300 
citizens (298) who registered to the game, and 110 active players who recorded their 
itineraries and actually competed in the game. 
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Figure 78: Dynamics of Rovereto Play&Go participation. 
 

As part of the game, we asked players to fill in an entry and an exit survey. The entry survey 
was an intrinsic part of the registration procedure, therefore it was completed by all the 298 
players who registered, also those who did not further participate to the game; it provided us 
with the most important information about the users and their baseline urban mobility habits. 
The exit survey was cast as a challenge to be completed for additional Green Leaves points 
during the final game week. Out of the 110 players who actively played the game, one third 
(36 players) filled in this exit questionnaire. The exit survey asked questions about the game 
experience, as well as the effects that the game had, e.g., on modifying the urban mobility 
habits of the players, and whether those effects could be retained after the game ended.  

To provide an overview of the population involved of the open-field EXP-3, we report here 
the results of the question in the entry survey asking about the preferred modes of transport 
used for their urban mobility needs. In this question, each player could indicate one or more 
modes; in that case the multiple options chosen were all weighted the same (for instance, 
while a single transport mode choice by a player was weighted 1, three preferred transport 
mode choices by another player were all weighted 1/3)2. Titles of the figures report “preferred 
vehicles” instead of “modal split” because for modal  

                                                
2 It is important to remark that - when discussing the survey as well as itinerary log data representing the players’ 

transport mode choices and preferences that we present in the remainder of this Section we speak of we 
speak “preferred vehicles” data. That is different from – although correlated with - the official metrics on 
“modal split”, as defined and computed by the Italian National statistics institute (ISTAT). For the 
evaluation scope of this Deliverable, the presented data is indicative of the (changes of) intent and behaviour 
of ROV pilot participants, and – in particular - active players in the long-running game. Modal split data will 
be calculated from the data collected in the experiment in accordance to the official guidelines, and will be 
reported in the upcoming Deliverable D8.2.2, in order to be able to assess the STREETLIFE impact in a 
comparable and congruent way with the official statistics for the City of Rovereto. That will also be useful 
to consistently project that impact to other urban environments in Italy and elsewhere in Europe. 
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Figure 79: preferred modes of transport declared in the game entry survey (n=298). 

Comparing Figure 79, which are the results for the 298 citizens who registered to the game, 
and Figure 80, which reports the same responses for the 110 active players, we can see that 
the latter subset has a similar look, when compared with the larger sample. That provides us 
with some confidence that the self-selected sample of active players (upon which most of the 
analysis of the long-running game has been carried out) is fairly representative, with -- 
potentially - only a relatively small bias away from car usage and towards train. 
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Figure 80: preferred modes of transport declared in the game entry survey by active 
players only (n=110). 
In the first iteration of the ROV pilot, we had conducted a short (2 weeks), closed-field 
experiment on gamification. The evaluation results of that experiment, which were reported in 
D6.2.1, showed the potential of gamification mechanisms to induce Voluntary Travel 
Behaviour Change (VTBC) in the selected subjects (who were routine commuters to the city 
centre of ROV for their job). Based on that, for this second iteration, the focus of the Rovereto 
Play&Go experiment was to evaluate the effects of an open-field long-running game, 
therefore, whether with self-selected subjects/players could be retained, and the VTBC effects 
sustained over a long time span. 

In order to do that, the game in the second iteration incorporated a personalized dimension, a 
dynamic dimension and a local dimension. The local dimension regards the promotion of 
“thematic weeks”, each of which pushed a particular mobility mode or behaviour, in accord 
with city priorities and policies. Examples include: “bicycle week”, “public transport week”, 
“health and well-being week” etc. The dynamic dimension regards the inclusion of 
Procedurally Generated Content (PGC) game units that were injected in the game each week, 
in order to engage the players with respect to the thematic weeks and to promote the 
corresponding mobility priorities. Those game units took the form of individual challenges. 
Finally, the personalized dimension regards the fact that the challenges generated for each 
given user were calibrated with respect to both her current game status and the mobility 
behaviours recorded so far from her game actions; for example, a challenge could ask a given 
user to improve by 20% her travelled public transport Km. to succeed, or to try the bicycle 
mode at least one time if she had not yet used it, or not used it for a while, etc. 

Based on those dimensions and the corresponding game mechanics, the pilot- and city-
specific aspects that we wished to evaluate in this experiment were the following: 
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1. the sustainability of citizens’ participation over the long-term for a long-running 
mobility game (and, contextually, the sustainability of any observed VTBC effects); 

2. the local dimension of sustainable mobility, i.e., how the themes proposed by the long-
running game week after week influenced the citizens’ mobility behaviour 

The remainder of this section focuses on the evaluation results related to those two aspects; 
for our analysis, we consider the data that originate from both the logs of the gamification 
framework platform deployed in ROV for the game, as well as from the entry and exit 
surveys. 

Sustainability of long-running gamification 

In our game, the main type of interaction with the Viaggia Rovereto Play&Go App, and, 
through that, with the sustainable urban mobility information system deployed in the ROV 
pilot, was recording one’s itinerary. The journey planning functionality of the App helps 
players picking itineraries for their mobility needs (either one-shot or recurrent, and either 
immediate or planned for a later time). Among other parameters, Viaggia Rovereto Play&Go 
also provides an estimate of the number of Green Leaves points each itinerary is worth. Once 
the player has chosen an itinerary, and when the start time approaches, she can ask the system 
to record the itinerary in the game. This action is what triggers the execution of game rules, 
computation of new game status, and also the tracking of the player’s actual movement for 
validation of the actual itinerary with the planned one, to ensure fair playing and help game 
administrators detect spurious behaviours or cheating (details on this tool will be provided in 
the upcoming STREETLIFE Deliverable D3.2.3). Although other types of game actions exist, 
such as recommending the game to friends and filling requested surveys, the itinerary actions 
were prevalent, with about 3,700 actions recorded.  

The analysis of the long-running game that follows, which addresses the two city-specific 
aspects mentioned above, uses and takes advantage of all of those recorded game actions, 
which describe the players’ itinerary choices with detailed information. Each of the actions, in 
fact, carries information about the number of legs per itinerary, the transport modes for each 
leg, the length in meters of each leg, the coordinated for the leg end points, the start and end 
time of each leg, etc. 

To gain insight on whether players’ engagement turned into retainment and sustained 
participation in the game, we looked first of all at the distribution of game actions taken by 
each player across the nine weeks of the game, since the number of trips recorded over time 
hence indicate the propensity of players to keep playing. Figure 81 shows a series of boxplot 
charts visualizing those distributions.  
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Figure 81: trips per player over the nine weeks of the game. 
The boxplots in the Figure show a tendency to either maintain or increase the median number 
of actions played each week per participant in the game, over time as well as in comparison 
with the distribution over the whole game (in green in the Figure). There is an exception in 
weeks 5 and 6 (light blue in the Figure), that is, in between May 14 and May 28, 2016. During 
those two weeks (and actually beginning on May 12 with a strong storm with very high 
precipitation), the weather in Rovereto was quite unfavorable, with many rainy days, and 
temperatures several degrees below the season average 3. That may explain less trips recorded 
in those weeks; in fact, we also observed in the same weeks a sharp decrease in Km. traveled 
by bicycle or on foot, as visible in Figure 83, shown further below. The median decreased 
also in the last week of the game, while variance was maximal. This is the consequence of a 
bi–modal behavior: the overall player population played less, while those players who were 
still in competition for the grand final prizes of the game redoubled their effort to climb 
positions in the final leaderboard. 

Overall, the data in Figure 81 suggest that the game we have designed for the second ROV 
iteration, whose main features implemented a local dimension with thematic weeks, a 
dynamic dimension with procedurally generated individual challenges, and a personalized 
dimension with the customization of generated challenges to the game state and mobility 
history of each player, was effective in supporting the continued, and – for the most part – 
increasing participation in the Rovereto Play & Go game among the active players. 

An obvious follow-up of that analysis was to evaluate whether this sustained participation to 
the game was in fact conducive to VTBC that goes in the direction of sustainable mobility. To 

                                                
3 As evident from the weather reports for the area, available for instance at: 

http://www.meteotrentino.it/analisiMM/Analisi_meteo_2016_05.pdf (in Italian) 
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that end, we have considered the data about zero-impact itineraries recorded in the game. 
Zero-impact itineraries are those that do not cause CO2 emissions, that is, use only non-
motorized modes of transport. In the context of urban mobility in ROV, those are itineraries 
that only include legs done in the walk, bicycle, or bike sharing modes. Being particularly 
beneficial from an ecological perspective, this kind of itineraries were strongly promoted in 
our game, with ad hoc rules, badges, challenges, thematic weeks, etc. Figure 82 shows the 
weekly progression of the number of 0-impact itineraries compared with the progression in 
the number of active players.  

 

Figure 82: time series of 0-impact itineraries vs. number of active players. 
From the trend lines in the Figure, it is evident that – while the number of players grew 
linearly or slightly less – the number of 0-impact trips taken by those players grew much more 
quickly. To quantify that trend, we carried out an ANOVA analysis of several fitted models of 
0-impact trips vs. number of players. Through that analysis, we could see that the best fit is 
provided by a slowly growing polynomial of degree 3, which explains about 97% of the 
variance, and whose dominant 3rd–degree term is statistically significant, with a p–value of 
0.039. That means that, over the game period, the number of 0-impact trips increased 
approximately proportionally to the cube of the number of players. This data suggests that 
the game that we designed was effective in inducing a VTBC towards sustainable mode of 
urban transportation; moreover, it suggests that the VTBC could be sustained, and in fact 
substantially incremented over time. 

Local dimension of sustainable mobility  
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To gain insight on whether the city-based policies were actually followed by players, we 
looked at the thematic weeks decided for the game, and how the mobility behaviour changed 
during those weeks.  

The way in which the game mechanics promoted the theme of the week was through the 
generation and proposal of individual challenges. The tool for the PCG of challenges is an 
additional module in FBK’s gamification framework, whose technical design and realization 
will be described in the upcoming Deliverable D5.2.3. Two personalized challenges were 
generated and proposed with this tool each week to each player, starting with week #3 of the 
game. The 110 players who were active at any point during the game were given a total of 
1,308 challenges; they succeeded in 212 of them, and worked towards 83 more challenges, 
without managing to complete them within the 1-week deadline (overall, a challenge 
acceptance ratio of 24%). Individual challenge completion performance of active players 
ranged from 0 to 14 challenges -- over a maximum of 14 offered challenges to each 
individual. 

During those weeks with a mobility-related theme, the goals to be fulfilled for those 
challenges had mostly to do with incremented usage of the corresponding mobility 
alternatives. The effect becomes evident by comparing the modal split of the various weeks, 
and looking at the dynamics and differences. Figure 83 shows for each week the percentage of 
all km. that were travelled in each mode for the recorded itineraries. 

 

Figure 83: weekly modal split and themes of the week. 
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The Figure shows Weeks #1 and #2 (in which challenges as well as weekly themes were not 
present, and which served as a baseline for data collection as well as a ramp-up for players) as 
bars separated from the other 7 weeks. Looking at the weekly themes reported below the bars 
in the Figure, we can make several observations: 

• in week #3 we activated challenges for the first time; although there was no specific 
mobility–related theme for that week, the proposed challenges were personalized to 
encourage each player to either improve her own game performance by earning more 
Green Leaves or badges, or increment her usage of sustainable transport modes. We can 
already see in week #3 a significant shift towards sustainable modes, and a decrease of car 
Km., compared with week #1 and week #2; 

• in week #4 – ”bicycle week” – bike and bike sharing Km. together account for about 20% 
of the modal split, a significant portion, but down from 25% in week #3;  

• in both week #5 and #6, possibly due to unfavorable weather, modes like walking and 
biking decreased significantly, while car usage increased with respect to the previous and 
following weeks; 

• in week #5 – ”public transport week” – almost 44% of Km. were traveled by bus, highest 
percentage for that mode among all weeks; 

• in week #6 – ”0-impact week”– challenges pushed only modes that do not produce CO2, 
i.e., walking, bicycle, bike sharing); however, the modal split shifted away from those 
modes (again, inclement weather may have been a factor in week #6); 

• in week #7 – ”leave the car at home week” – specific challenges were proposed to push 
that behavior; the car mode percentage is the lowest among all weeks; 

• week #8 was deemed ”health and well being week”, and promoted those modes – like 
walking and biking – that require physical exercise (hence challenge targets were similar 
to week #6); in week #8, in which the weather was better than week #6, those modes 
accounted for more than 50% of the modal split (highest among all weeks). 

Overall, the data in Figure 83 suggest that the challenges generated in accord with the 
thematic weeks of the game were useful to induce in players specific mobility choices that 
varied, most of the time, in ways consistent with the choices promoted through the theme of 
the week. We have thus acquired a level of confidence that through the game mechanics of 
personalized, periodic challenges, a long-running game can succeed to both sustain player 
engagement/retainment, and drive specific local mobility policies.  

Triangulation with players’ feedback 

The conclusions we have reached about the two aspects of the sustainability of long-running 
gamification and the local dimension of sustainable mobility, which we have discussed above, 
are in fact reinforced by the triangulation of the data originating form the game action logs 
presented so far with the feedback given by players through their exit surveys (36 out of 110 
active players).  
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First of all, we present the answers to the following fundamental question about VTBC in the 
exit survey: ”To what extent the game induced a change in your mobility habits?” 

 

Figure 84: effects of game on mobility habits (n=36). 

The chart in Figure 84 show that a considerable majority of the 36 respondents (81%) 
recognized at significant VTBC effect due to the game. To detail better that high-level result, 
we also present, for those 36 players, a comparison between their declared preferred modal 
choices in their respective entry surveys, and their answers to a separate and independent exit 
survey question: “What transport mode did you use prevalently during the game?. We 
repeated this question twice, once addressing routine trips to the workplace or school, and 
another time addressing trips taken during free time. 

Figure 85 is an elaboration of data on preferred transport modes from the entry survey, 
analogous to Figure 79 and Figure 80: we have simply merged the responses relative to 
private bicycle and shared bicycle into “bike” and merged in the same way bus and train into 
“public transport”, to make the chart congruent with the four choices offered to answer the 
aforementioned question in the exit survey (see Figure 86 for answers related to trips to the 
workplace or to school, and Figure 87 for free time trips). Also in this occasion the correct 
title is preferred vehicles, since modal split for WP8 purposes will be estimated with a 
different methodology. 
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Figure 85: elaboration of preferred modes of transport declared in the game entry 
survey by players who filled the exit survey as well (n=36). 
The comparison, for the 36 respondent, shows an evident change of behaviour during the 
game: for routine trips to the work place or school, the VTBC favoured a significantly lesser 
use of car, and a shift towards 0-impact options (principally, the use of bicycle), while people 
routinely using public transport options remained faithful to their tested and true commuting 
routes. An even bigger VTBC effect occurred for free time trips, as the respondents declared 
they overwhelmingly adopted 0-impact transport options during the game, decreasing not 
only the use of private cars, but – dramatically – also the use of public transport.  
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Figure 86: prevalent transport mode during game - job or school itineraries (n=36). 

 

Figure 87: prevalent transport mode during game – free time itineraries (n=36). 
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We asked in the exit survey another mobility-related questions, that is, “Which (if any) 
transport mode you have used for the first time thanks to the game?”. The chart in Figure 88 
shows that almost half (47%) of the 36 respondents were induced by the game to try 
transportation options totally outside of their regular habits, which – although not conclusive - 
seems remarkable. 

 

Figure 88: transport modes used for the first time during game (n=36). 

Finally, a follow-up question in the exit survey asked: ”Would you keep your new mobility 
behaviours also after the end of the game?” The chart in Figure 89 shows that a wide 
majority (86% of the respondents) believes that continuing to adopt the new sustainable 
mobility behaviours is feasible – with 28% answering “yes” and 58% “maybe yes”. 
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Figure 89: intention to keep new mobility behaviours beyond the end of game (n=36). 
The combination of data above suggests that not only our long-running game was effective in 
terms of inducing VTBC for the whole game duration, but it may have been useful to break 
habits and install new and possibly durable mobility behaviours in citizens. 

A complementary aspect investigates through the exit questionnaire the effectiveness of the 
various game elements and mechanics we designed into ViaggiaRovereto Play&Go. To that 
end, we asked the following question: “How important was the following game element to 
keep you active in the game and encourage you to keep moving in a sustainable way?”  

 

Figure 90: user feedback on game elements (n=36). 
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We addressed with that question separately the following four elements and game mechanics: 
points / leaderboards, badges, challenges and weekly/final material prizes. The answers are 
shown in Figure 90. Our principal game mechanics -- Green Leaves points and leaderboards -
was considered a lot effective by 8 players, and considerably effective by 20. Personalized 
challenges seem to have influenced the responded to a very similar extent: they were a lot 
effective for 10 of the 36 respondents (highest among the four game elements we 
investigated), and considerably effective for 17; in contrast, 5 players were not influenced by 
challenges at all, and 4 only a little. In comparison, material weekly and final prizes were 
mentioned as a lot effective by only 10 players and considerably effective for 13. Finally, 
collecting badges was considered a lot effective by only 3 players, but considerably so by 18.  

The players’ feedback above suggest not only that our long-running game was able to reach 
its “ulterior objective” related to sustainable mobility; they also suggest that its success 
derived from a combination of synergistic mechanisms, which appealed to different persons 
and probably reinforced one other. That kind of synergy represents a strategic element to 
reflect upon when designing of gamification solution with similar objectives. 

3.3.4.4. Car pooling for enterprises (ROV-EXP-4) 

The evaluation of this experiment is mainly focused on the usage of the App, in terms of 
number of active users and trips. Indeed, these are good indicators to assess the effectiveness 
of the experiment; the analysis of the distance travelled has been postponed to the upcoming 
STREETLIFE deliverable D.8.2.2, because more related to the impact of car pooling solution 
on the overall sustainable mobility of an entire city.  

The experiment officially lasted 8 weeks, but the App is still available and people have 
already planned to carpool until the beginning of August. Indeed, iPosto allows to publish an 
offer for a trip, that might be recurrent, and to accept a ride offer well in advance. Thus, the 
assessment process considers all data collected, going beyond the experiment deadline, that 
was 30th of June. Data about carpooling trips that actually took place are available until 7h of 
July (mid of 10th week), while information about planned trips goes until 8th of August (14th 
week).  

Before moving to the analysis of data collected, we need to clarify the meaning of the 
identified indicators.  

Table 32: Experiment indicators and definition 

Indicator	 Definition	

Offered	trips	 Trips	 that	 have	 been	 published	 in	 iPosto	 by	 drivers	 that	 were	
available	to	share	their	journey	

Offered	seats	 Number	of	car	seats	available	for	the	offered	trip	

Accepted	trips	 Offered	trips	that	have	been	actually	shared	with	at	least	another	
iPosto	registered	user	

No	matched	trips	 Offered	trips	that	have	not	been	shared	with	anyone	
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Active	user	 User	 who	 published	 at	 least	 1	 offered	 trip	 or	 travelled	 with	 a	
driver	who	had	published	a	trip	offer	in	iPosto.	

 

Since the beginning of EXP-4 more than 850 trips have been offered in iPosto. Until 7th of 
July (mid of 10th week), 585 trips had been offered in iPosto and more than 250 trips have 
been already planned till the beginning of August. This is a good result because it shows the 
high demand of such a type of service in Rovereto area and the possible results the app could 
achieve in the long-term. The same conclusion can be drawn for the number of car seats 
offered, that is an indicator obviously related to the offered trips.  

Figure 91 shows the growth of each indicator during the experiment. There is an increase in 
the 3rd week, both in terms of offered and accepted trips, probably thanks to the engagement 
activities.  

 

Figure 91: Trend of experiment indicator during the experiment 
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Table 33: Experiment indicators per week 

 

Results in terms of accepted trips are below expectations. Indeed we had 113 accepted trips in 
10 weeks. Most of them were trips that had been carried out with 1 passenger in addition to 
the driver. Only 2 trips had been shared among 3 people. The indicator "No matched trips" in 
Figure 10 shows that the gap between offered and accepted trips grows during the experiment 
and this could be related to multiple reasons. The first may deal with the inclination of people 
to use their own car. Even if they recognize the convenience of car pooling and they are 
available to share their trip with other people, they are not oriented to leave their cars at home, 
but they prefer to drive instead of being a passenger. This leads to the other reason: even if the 
effort spent in engagement and promotion has been huge, a longer campaign focused on the 
opportunities related to being a passenger instead of a driver. A third reason might deal with 
the matching system. Analyzing not matched trips, we noticed that several of them shared 
their destination and were along the same axes. Indeed iPosto was matching only offered trips 
with requested trips; a system that matches even offered trips that are carried out along the 
same axes could improve the result in terms of accepted trips. This could be a possible further 
technical development:  if the App warn drivers that someone else can pick them up, for 
example with a pop-up message, users that used to be drivers could be more oriented to 
become a passenger. Finally, there might be another explanation: car-pooling teams formed 
thanks to iPosto and sharing recurrent trips continued their daily car-pooling without 
explicitly using the functionality of the App (i.e., accept trip, confirm trip) and thus without 
recorded interactions or trips that we could account for. 

Regarding the active users, during the experiment there were totally 34 active users, but not 
everyone was active since the beginning and until the end of EXP-4. Indeed, the maximum, in 
terms of active users, has been reached during the 5th week, when iPosto reached 22 active 
users. The trend shows a constant increase until the 5th week, then users tend to be stable, 
even if there is a small decrease in the 8th and 9th week. 
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During the promotion campaign, a challenge had been launched; iPosto users that had 
travelled more than 4 carpooling trips in a week or 10 in a month, would have received a 
public recognition from the municipality. Only 4 users reached this goal and they used to 
travel in two pairs. 

Table 34: Indicators per each community 

 

Another important feature of iPosto were communities. They were intended to facilitate the 
matching process and users who were looking for a ride on a specific OD line. In this 
experiment 5 communities were set up and users could choose either to subscribe to a specific 
community or more than one or to sign up to all the communities. Luxottica community was 
the one that achieved the best results in terms of accepted trips; almost 90% of all accepted 
trips could be attributed to Luxottica community. In this community users who work in 
Luxottica company registered. This good result is the outcome of the promotion carried out 
during the carpooling beta test, when the company was directly involved. For this reason, 
Luxottica employee were more aware of the experiment and some of them were using the 
Apps since February as beta testers.  

Finally, the two tables below display the origin-destination relationship of accepted and not 
matched trips. 50% of accepted trips have been carried out within the boundaries of the 
Rovereto municipality and 60% of not matched trips have been proposed inside the 
Vallagarina Community. This leads to the consideration that carpooling might work even for 
recurrent and short trips in a small area like Rovereto and its surroundings.  

Table 35: OD of accepted trips 
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Table 36: OD of not accepted trips 

 

 

3.3.5. Rovereto Evaluation summary 

The main findings and lessons learned originated from the evaluation the second iteration of 
the ROV pilot, are recapped below, by experiment, and according to the insights which were 
targeted by each experiment.  

ROV-EXP-2 Special Events mobility 

RQ-ROV8 Is there a change in the utilization rate of parking lots available? 

HY-ROV4 The utilization rate of outer parking lots will grow 

Main 
achievements/ 
answers 

The experiment managed to engage a higher total of visitors to Rovereto 
Christmas Market, which was sustained for more days, with respect to 
the analogous experiment of last year, during the first ROV iteration. 
This led to high level of utilization of the P&R facility as well as the 
shuttle bus between the P&R facility and the event site. 

 

RQ-ROV15 What is the level of compliance of the suggested routes from the 
STREETLIFE users? 

HY-602 The user will mostly follow STREETLIFE operational recommendations 

Main 
achievements/ 
answers 

5% of the Rovereto visitors who used the Stadio Quercia P&R facility 
were guided there directly from the dedicated functionality of the 
ViaggiaRovereto App developed in STREETLIFE 

 

RQ-ROV14 What is the level of acceptance from the STREETLIFE users? 
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Rovereto 146 61 7 4 218
Vallagarina	Community 98 30 29 157
North	 8 89 97
South 2 0 2
Total 254 91 125 4 474



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 158 of 194 

HY-501 The user will use the STREETLIFE system 

Main 
achievements/ 
answers 

STREETLIFE as a whole was responsible for at least 45% of the 
presences in the Stadio Quercia P&R facility during the Christmas 
Market. 

The vast majority of participants to the experiments confirmed they 
would use the same P&R solution again to attend this special event 

Analogously to the results collected in the first iteration, the version of 
the routing App ViaggiaRovereto devoted to the Christmas Market event 
was well accepted from end users, and it helped enhancing their level of 
awareness  with  respect  to  sustainable  mobility alternatives in ROV 
and – specifically – the P&R option for the Christmas Market event .   

 

ROV-EXP-1 Car Pooling Beta test 

RQ-ROV13 What is the level of satisfaction from the STREETLIFE users? 

HY-502 The user will find the STREETLIFE system easy to use 

Main 
achievements/ 
answers 

The 15 participating beta-testers of iPosto provided the user feedback we 
sought, and communicated key ways in which we could improve the car 
pooling service before its launch in ROV-EXP-4 

The beta test resulted in 8 significant requests for improvement related to 
the iPosto application logic or interface revision, plus 14 bug reports. The 
corresponding interventions were all implemented in the version of the 
iPosto App released to citizens in ROV-EXP-4. 

 

ROV-EXP-3 Long-running game 

RQ-ROV18 Does gamification have an impact on the app usage? 

HY-GE1 Gamification increased app usage 

Main 
achievements/ 
answers 

The median number of play actions per user was sustained throughout 
the 9 weeks of the long-running game duration, and – for most weeks – 
increased from week to week during that period. 
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RQ-ROV20 What is the effect of the gamification incentive system on End Users’ 
mobility behaviour? 

HY-GE4 Changes in habits achieved during game will be sustained also after the 
end of the game 

Main 
achievements/ 
answers 

The vast majority of players who responded to our exit survey indicated 
they would retain the sustainable mobility habits they had newly acquired 
during the long-running game. 

 

RQ-ROV1 Is there a significant change in mode choice? 

HY-204 STREETLIFE does increase the use of “green” transport modes 

Main 
achievements/ 
answers 

The number of zero-impact trips (a mobility habit strongly promoted in 
the game) grew much more quickly than the number of active users 
throughout the 9 weeks of the long-running game duration. 

 

RQ-ROV19 If gamification has an impact on app usage, does it push users towards 
greener modes of transportation? 

HY-GE2 Gamification changed user choices on type of trips 

Main 
achievements/ 
answers 

The dynamics of the modal split among sustainable mobility options 
adhered – for the most part – to the mobility-related weekly themes and 
the corresponding mobility priorities set by the city of Rovereto. 

 

ROV-EXP-4 Car pooling for enterprises 

RQ-ROV5 Can STREETLIFE increase the level of utilization of Car Pooling as a 
sustainable alternative to individual mobility by car? 

HY-ROV8 

HY-ROV10 

Car-pooling trips will increase 

Users utilize the STREETLIFE system to create carpooling groups 

Main 
achievements/ 

The Car Pooling experiment has given mixed results: the number of 
offered trips is high and steadily growing, but the number of accepted 
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answers trips has not been on the same level. The prevalent interpretation is that 
in Rovereto people are willing to do car pooling, but most of them want 
to drive their own car and share their expenses with passengers. 

An enterprise Car Pooling service needs a great amount of engagement 
effort to bootstrap successfully. In the experiment, the Community with 
the best results was that of the Luxottica company which correlates with 
the awareness, readiness and acceptance of the service by the 
management of the company, and with the number of bi-lateral meeting 
between STREETLIFE and Luxottica management and staff. 

From a technical standpoint, the solution deployed was useful and 
successful. One area for improvement is the matching trips mechanism in 
iPosto. Matching based on origin and destination of the trip is not fully 
sufficient, since it disregards drops some possible trips; also, the concept 
of geographic proximity needs to be taken into greater consideration. 

 
3.4. Evaluation results at TRE 

3.4.1. Goals of evaluation  

Background and goals of the Tampere pilot experiments where described in the chapter 2.3. 
Below is short summary of the key goals of each experiment. 

Table 37: Tampere pilot experiment goals 

Experiment Goal 

TRE-EXP-1 Multimodal real-time 
Journey Planner and Gamification 

To attract people to use public transport more and 
create time savings for users through better real-
time information. 

User behaviour change: If we can attract more 
people to public transport, people can leave their 
own private vehicle at home and this can lead to 
carbon emission reduction. 

TRE-EXP-2 Transportation flow 
management 

Improve overall transit network flow in a congested 
area. 

Transport system improvement: Mobility manager 
can with a new policy have effect on peoples travel 
behaviours and which leads to reduced congestion 
and therefore can reduce carbon emissions. 

TRE-EXP-3 Mixed Reality Can Mixed Reality help user to navigate and orient 
him in a less known location. 
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User behaviour change: Users find Mixed Reality 
useful and new innovation gives positive imago for 
public transport which can attract new public 
transport users. 

TRE-EXP-4 Promote Park & Ride Future proofing the idea of guiding people to Park 
& Ride locations 

User behaviour change: Mobility manager can with 
a new Promote Park & Ride policy have effect on 
peoples travel behaviours, which can have also 
transport system improvement as less cars drive to 
the city centre. 

 

3.4.2. Questions addressed 

STREETLIFE Tampere pilot tried to address following research questions. Some of the 
research questions were covered by multiple experiments and for example Gamification and 
Promote Park & Ride experiments where run in parallel. 

Table 38: Tampere pilot experiments and research questions 

Experiment ID Question 

TRE-EXP-1 Multimodal 
real-time Journey 
Planner and 
Gamification 

TRE-EXP-2 
Transportation flow 
management 

TRE-EXP-4 Promote 
Park & Ride 

 

RQ-TRE-1 Is there a significant change in the mode 
choice? 

RQ-TRE-2 Why do people change their mobility 
behaviour? 

RQ-TRE-3 Which type of commuters is most willing to 
change their mobility habits? 

RQ-TRE-4 How do situational variables (i.e. weather, 
day time etc.) have an effect regarding the 
mode change? 

RQ-TRE-6 If there’s a change in the mode choice, what 
impact does it have on CO2 emissions? 

RQ-TRE-7 What is the level of satisfaction from the 
STREETLIFE users? 

RQ-TRE-8 What is the level of acceptance from the 
STREETLIFE users? 

RQ-TRE-9 Will STREETLIFE reduce time spent in the 
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traffic? 

TRE-EXP-4 Promote 
Park & Ride 

 

RQ-TRE-5 How an increased amount of information and 
specification brought by STREETLIFE can 
improve Park & Ride utilization? 

RQ-TRE-10 Will STREETLIFE reduce time spent 
searching for a free parking lot? 

All RQ-TRE-11 Will STREETLIFE integration to existing IT 
platforms lead to increased possibilities for 
further exploitation? 

TRE-EXP-2 
Transportation flow 
management 

RQ-TRE-12 Will STREETLIFE enable Traffic Manager to 
manage passenger flows by varying stop 
goodness values? 

TRE-EXP-3 Mixed 
Reality 

RQ-TRE-13 Will STREETLIFE mixed reality interfaces 
improve perception of public transportation? 

RQ-TRE-14 Will STREETLIFE virtual mobility decrease 
the threshold for using greener means of 
travel? 

 

3.4.3. Data collected 

Below table gives summary of the data collected. Please note TRE public transport authority 
planning and mobility manager interviews relates to all of the experiments. 

Table 39: Summary of data collected in Tampere pilot. 

Experiment Data collected 

TRE-EXP-1 Multimodal real-time 
Journey Planner and Gamification 

	

• App logs 

o Log data collected by the backend 
system including routes requested 
data 

• Statistics, number of users 

o Sessions, unique users 

o Avg. session duration 

o Returning visitor, New visitor 
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o Operating system 

• Survey responses from FTG and Public 
users (242 responses) 

o Formalized questionnaire 

• User feedback  

o Open text responses 

• TRE Mobility manager interview 

TRE-EXP-2 Transportation flow 
management	

• Visual observations at the stop 

o Date, time, number of people 
boarding buses during a time frame. 

• Passenger boarding’s on the smart card 
ticketing system (passenger statistics) 

o Total passenger count in October 
2014 and October 2015 

o Number of Passenger on stop 0505 
and nearby stops distributed to 
different bus routes.  

TRE-EXP-3 Mixed Reality	 • App logs and statistics 

• User interviews 

TRE-EXP-4 Promote Park & Ride Experiment was done during in parallel the 
Gamification experiment. 

 

3.4.4. Findings 

This chapter describes the findings of the STREETLIFE Tampere pilot second iteration 
experiments. The chapter concentrates mostly on the TRE pilot qualitative results, whole the 
quantitative TRE pilot results are presented in Deliverable D8.2.2. 

3.4.4.1. TRE-EXP-1 Multimodal real-time Journey Planner and Gamification 

Usage of the Multimodal real-time Journey Planner between the pilot iterations 

STREETLIFE Tampere pilot was arranged in two iterations and during each iteration there 
was marketing. But between the iterations there were little marketing and promotion, so it is 
interesting to see how the number of users grew in this time between the pilot iterations. 
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Below is shown the user numbers between July 2015 and January 2016 (he second iteration 
pilot with Gamification started in March 2016). .The total  reached over 7000 unique users 
with relatively little marketing during that period (July 2015 and January 2016); that is a 64% 
increase of unique users compared to the first iteration (4280 users). Universities and schools 
start in August, and, accordingly, we see jump in users in August. 

Table 40: Number of users in the STREETLIFE Tampere pilot before the second 
iteration 

Month Unique users Visits 
July 2015 821 1583 
August 2015  1018 1971 
September 2015 1071 2221 
October 2015 1290 2489 
November 2015 1310 2794 
December 2015 1149 2356 
January 2016 1599 3115 
 

 

Figure 92: Dynamics of the STREETLIFE Tampere pilot usage.  

Figure 92 between July 2015 and January 2016 shows nice increase of users. Numbers of 
users are growing (unique users) but also the users who are using the app, are using it more 
(visits is increasing faster than number of users). 

When looking above numbers, it is worth noting there was not much marketing during the late 
summer and autumn (the between periods of pilot iterations), but still we see usage growth. 
This indicated that the people had stayed as users after the pilot and word&mouth information 
has gained us new users. 

Efforts done during this between time was that we kept STREETLIFE pilot running, kept 
linking to the STREETLIFE app from the Tampere public transport public transport 
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information portal and there were dissemination efforts by CGI and City of Tampere. And 
naturally there was continuous dialogue with the FTG users while planning and preparing the 
pilot’s second iteration, it can have contributed to this increase of users too. 

Usage of the Multimodal real-time Journey Planner during the second iteration 

The STREETLIFE Tampere pilot’s second iteration gamification experiment was done from 
14th March to 30th April. The marketing started 14th of March and the game was 
immediately picked by local newspapers. The experiment had almost 14 000 user sessions, 5 
800 unique users. 460 of these participated in the game and 242 gave questionnaire answers. 
In addition we got 63 open text feedback responses. 

 



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 166 of 194 

 

Figure 93: Usage of the real-time multimodal journey planner app during the period.  
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Usage of the Multimodal real-time Journey Planner during STREETLIFE project 

STREETLIFE Tampere pilot app has been running now for over 1,5 years. The real-time 
multimodal journey planner has had in total over 50 000 user sessions and it has been used by 
19 000 unique users.  

Figure 94 summarizes the usage during this whole time. From the picture you can easily see 
that the gamification made the second iteration much more interesting for the users compared 
to the first iteration. The spikes in the statistics are the pilot iterations: first iteration 
November 2014 and second iteration mid March-April 2016. Over 70% are using the app 
with a mobile device.  

 

Figure 94: STREETLIFE Tampere pilot usage 2014-2016. 
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Both the FTG and public game users said the game was easy to use. Below are the pictures of 
the game winners. 

 

 

Figure 95: Winners of the Tampere public game interviewed by newspaper Aamulehti  

Figure 95 shows the winners of the Tampere public game as they are interviewed by the 
second newspaper in Finland, Aamulehti, with 488,000 readers. Paula Lehtonen visited 28 
different areas during the game and she said it was very easy to participate in the game. 
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Figure 96: A winner of the STREETLIFE game 
tester competition 

 

Figure 96 shows instead the winner of the FTG game. Anni Karelehto, studies construction 
technology in the Tampere university of Technology. Anni is a true power user of the regional 
public transit services. STREETLIFE has helped her to plan her daily trips between her 
university, home and training places for competitive sports. 

Survey Responses  

242 persons gave questionnaire answers after their participation in the STREETLIFE pilot. 
This chapter summarises the responses. People were finding that better real-time information 
reduced their stress while travelling and they estimated that they save 5-10 minutes daily on 
average.  
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Figure 97:  Do you find this kind of public transport games and campaigns interesting? 

 

 

Figure 98:  Real-time public transport information reduces my stress while travelling? I 
can easily find/see when the bus comes.  
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Figure 99:  Better information has made my travelling faster? Estimate time you have 
saved on average daily. 

 

 

Figure 100:  Public transport games and campaigns make public transport more 
attractive and reduces my car usage. 
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Figure 101:  Did you changed mode of transport thanks to the STREETLIFE app? 

 

Figure 102: You answered Yes (see previous question diagram 102). Which mode of 
transport did you use before previously? 

3.4.4.2. TRE-EXP-2 Transportation Flow Management 

The use case of the experiment was to mitigate congestions in a key transport corridor. 
Selected location was stop number 0505, which is one of the most crowded stops in the city 
centre. It is visited about 20 different bus routes. Tampere has 99 different bus routes. 

Table 41: Average number of passengers boarding buses at stop number 0505 per day 
(October 2014 vs. October 2015). 
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Stop	 Total	

passengers	

Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	

1	 3	 8	 13	 14	 17	 20	 25	 27	 28	 29	

#0505	 1916	 333,9	 298,8	 278,3	 325,1	 40,7	 177,4	 77,4	 9,9	 122,5	 80,8	 171,2	

 

October 2015 

Stop	 Total	

passengers	

Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	 Line	

1	 3	 8	 13	 14	 15	 17	 20	 25	 27	 28	 29	 40	

#0505	 2390,6	 481,7	 344,6	 325,2	 289,3	 51,1	 37,4	 206,8	 51,2	 136,7	 113,6	 125,7	 193,4	 33,9	

 

October is the regular month when usually the traffic measurements are done in Finland. 
There is no exceptional day in October, and the snow has not yet fallen to the ground. So 
October numbers usually gives very good overall data from the traffic situation and 
passengers to be used in traffic planning. In a month October 2014 Tampere had on average 
103657,5 per day public transport passenger boardings; in comparison, in a month October 
2015  there was 102692,9 per day passengers on average boarding from all of their 1940 
stops.  

From the smart card ticketing passenger data we see that stop #0505 is in a key location in the 
transport network and is one of the busiest stops in Tampere. At stop #0505 these 20 routes 
(lines 1, 3, 8, 13, 14, 15, 17, 20, 25, 27, 28, 29, 40 and their variants) are boarded by approx. 
2400 passengers a day. Stop 0505 is mostly used in the morning rush hour. That means that 
the people flow management experiment potentially directly affected 2400 persons per day. In 
total, the experiment directly affected about 24 000 passengers in its 10 days of duration. 

Worth noting as this stop is in a busy street crossing it can affect other bus routes and overall 
traffic in Tampere centre. Experiment could have also affected nearby routes, but this side-
effect was not measured. Experiment concentrated on this 20% of all bus routes, and 
especially in the morning rush hour. 

Basically all those who were travelling west to east or visa versa could have been affected by 
the experiment in Tampere. This STREETLIFE Tampere pilot experiment reached people 
through multiple apps: Tampere current production internet and mobile journey planner, 
STREETLIFE Tampere app and approximately 20 third party apps using the Open data API. 
Due to nature of this experiment we don’t know exactly how many people it affected (if you 
try to estimate the directly affected and side-effect), but in overall we reached tens of 
thousands passengers during the experiment.  

Number of users for the Journey planner and Open Data API: 

• Tampere normal Internet and mobile journey planner is used by 9700 unique people 
per day.  
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• Open data API had in total 39 320 hits during the experiment month in October. 
Unfortunately we do not how many unique users are using these 20 third party apps 
accessing the Open data API as they are third party apps. 

This experiment also means that we took into real production this STREETLIFE component 
during this experiment to test its scalability and stability. Technical results are impressive; we 
had no problems in real life production with tens of thousands users. 

The policy as applied in the system, and the end users did not know about the policy. Figure 
103 to Figure 123 describe what the new policy for example meant for the users. Figure 103 
shows a “regular” situation in which the journey planner guides people to stop 0505, and  no 
stop goodness weight is imposed on stop 0505, 
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Figure 103:  Situation before STREETLIFE transportation flow experiment.

 

Figure 104:  Situation during STREETLIFE transportation flow experiment, when 
#0505 has been set to be a “bad” stop.  

In Figure 104 a stop goodness weight has been imposed, in order to avoid to stop 0505. 
People are diverted to nearby stops. Here the user’s walking distance is increased from 290 
meters to 450 meters, which has also health aspect. The innovation is that STREETLIFE 
allows real-time configuration of these parameters, providing a tool for traffic and mobility 
managers to manage people flows. 

In Figure 105 and Figure 106 we show two route suggestions on the map, which makes it 
easier to understand the new guidance the end user gets based on the applied policy. In the 
first case, the itinerary presented includes stop 0505; in the second case, users are directed to 
one stop earlier than stop 0505, which allows to spread travellers onto a wider network, and 
therefore increase the capacity of whole network. 
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Figure 105:  Itinerary proposed before STREETLIFE people flow experiment 
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Figure 106: Itinerary proposed during STREETLIFE people flow experiment, when 
#0505 has been set to be bad stop 

Technically the transportation flow management worked well. The system could on the fly 
apply a policy and it affected immediately the route suggestions people travelling in the city 
centre would get. We analysed the data from the stop #0505 and the nearby stops for several 
bus routes. 

But unfortunately it turned out to be challenging to measure the number of people diverted to 
alternative routes. October was selected to be the experiment month. There is no snow in 
October as weather plays important part of persons travel choice. We had even build a 
consistency plan into the experiment that we could measure it a second time if the something 
happens during the measurement. Time wise the late September and October are the stable 
months with similar weather. In August some of the universities closed and from December to 
April winter plays a key factor.  

• Before measurement: 28th  September - 2st  October 2015 
 

• During experiment #1:  5th  - 9th  October  
o We noticed a big shopping centre started their crazy sale event, which 

basically doubled the number of people in this key transport corridor. 
o The experiment was halted and like planned a new measurement was done 

 
• During experiment #2:  12th - 15th  October 

o The measurement was carried out as planned. Visual observations were done at 
the stop to confirm the reduction of passengers in morning rush hour. 
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o Visual observation was that there was before experiment 125 persons per hour 
entering buses and during with the policy 75 persons per hour entering buses. 

o Everything looked good, the experiment was done like panned and also the 
data from smart card ticketing system was collected. 
 

While further analysing the smart card ticketing data it was noticed that during the second 
measurement there was also reduction of people in many of the stops. This unfortunately 
meant that besides the new policy there was another factor reducing the people travelling on 
normal October working days. Later it was found out that some schools had autumn holidays 
and it was practically quite difficult the separate its effect from the flow management data. 

Technically the experiment was successful, the policy could be applied in real-time and it has 
raised a lot of interest in our city clients. Many of the cities are seeking this kind of tools how 
to distribute their transport into wider network or into wider time span. The technology tested 
in STREETLIFE Tampere pilot technically can cater both needs. We can apply policies on 
the fly and city’s mobility manager can potentially shift some percentages to and alternative 
route of to an earlier time or later time instead everyone travelling at 16:00. This can a have 
big impact on the overall transport flow. After the STRETLIFE project will we further 
investigate/develop this transportation flow management method/tool, as the there seems to 
lot demand to help cities reduce congestion.  

3.4.4.3. TRE-EXP-3 Mixed Reality 

STREEETLIFE Tampere pilot second iteration Mixed Reality experiment tried to learn will 
mixed reality interfaces improve perception of public transportation and help people to 
navigate in less known surroundings. 

Field trials were conducted in May – June and there were altogether 16 participants in the MR 
field test of Tampere. Nine of the participants were men and seven were women. 

Identification of various bus stops in different locations using different user interfaces gave 
totally 1154 observations out of which 334 were deemed failures, where the subjects were 
unable to identify the right bus stop. The observations included 131 training tasks. 

Table 42: Number of failures and successes per task. 

Task Number of successes Number of failures Success rate (%) 

2D view 150 106 59 

AR view 144 111 56 

3D Ground view 184 72 72 

3D bird’s eye view 224 32 88 
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The lowest success rate is observed with AR view, while the best success rate is achieved 
with 3D bird’s eye view 

 Table 43: Time taken for successful tasks (in milliseconds). 

Task Min time Max time Mean time Median time 

2D view 1578 30753 6958 5185 

AR view 1498 48054 9177 6855 

3D ground view 1931 30561 6795 5522 

3D bird’s eye view 1340 32493 4894 3373 

 

It can be noted that the subjects found the targets fastest in 3D bird’s eye view, while it took 
longest with AR view when median and mean are concerned. The highest minimum time was 
observed with 3D ground view. 

 

Table 44: Time taken for failed tasks (in milliseconds). 

Task Min time Max time Mean time Median time 

2D view 1578 39020 8058 4530 

AR view 1444 87440 9012 6798 

3D ground view 2025 27345 8295 5922 

3D bird’s eye view 2021 26606 7536 4913 

 

In failed tasks the fastest was 2D map view. It seems that some subjects thought to know how 
to read a traditional map, but they thought wrong. In case of AR view the lowest minimum 
time was achieved, but the mean and medium were the highest. 

High maximum target finding times especially with AR were caused by visual interruptions 
by the traffic. 

Distributions for successful target spotting times are presented in the following figures. The 
lowest standard deviation is with 3D bird’s eye view. 



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 180 of 194 

  

Figure 107: 3D ground view   Figure 108: 2D view 

  

Figure 109: 3D birds’s eye view  Figure 110: AR view  

 

Distributions for failed target spotting times are presented in the following figures. The lowest 
standard deviation is with 3D ground view. 
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Figure 111: 3D ground view   Figure 112: 2D view 

  

Figure 113: 3D birds’s eye view  Figure 114: AR view  

 

The following figures show that 3D maps at bird’s eye view were considered the most useful 
and 3D maps at ground level the second useful. Traditional 2D maps gave most deviation in 
post-questionnaire replies. Figure legend 1 = Totally agree, 2 = Agree, 3 = Neither agree or 
disagree, 4 = Disagree, 5 = Totally disagree. 
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Figure 115: Augmented reality view  Figure 116: 3D ground view  

 

  

Figure 117: 3D birds’s eye view  Figure 118: 2D map view  

 

 

When the users were asked whether they would use more public transportation if the 
information was visualised with novel technologies, the following answers were received. In 
case of 3D bird’s eye view 4 out of 16 agreed while in case of 3D ground view, 3 agreed and 
with AR, 2 agreed. With 2D maps only 1 agreed. Figure legend: 1 = Totally agree, 2 = Agree, 
3 = Neither agree or disagree, 4 = Disagree, 5 = Totally disagree 
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Figure 119: Augmented reality view  Figure 120: 3D ground view  

 

  

Figure 121: 3D birds’s eye view  Figure 122: 2D map view  

 

3.4.4.4. TRE-EXP-4 Promote Park & Ride 

For the city of Tampere key aim of STREEETLIFE Tampere promote Park & Ride was to 
future proof this idea as a new light rail is being planned and it will have multiple Park & 
Ride location in the future. When the light rail is currently under planning, this experiment 
concentrated on testing the technology and future proofing the idea.  



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 184 of 194 

Use case in this STREETLIFE Tampere pilot experiment was to promote Park & Ride. 
Scenario is that mobility manager wants to adjust traffic flows by promoting Park & Ride and 
hopefully congestion is reduced in the city centre. At the same time as a mobility manager 
you don’t want to guide people to full Park & Ride locations or congested locations. 

Like in the STREETLIFE Tampere pilot people flow experiment where we wanted to avoid 
certain location in a city, the same backend functionality can be user to promote locations. 
Pilot arrangement is similar to the STREETLIFE Rovereto pilot’s park & ride experiment 
done in first iteration. City of Tampere wants to learn and test the ideas from the experiences 
Rovereto pilot. 

When there is a big event in the Tampere city centre, there can be a 10km queue in the south 
bound high way. At the same time there is large park and ride facility in 10km from city 
centre, near where the queue starts.  

 

 

Figure 123:  Tampere parking situation shown in WP4 MMCEP control panel. 
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The technology used was the same as transportation flow management, but the here the idea 
was to attract people to the Ride & Ride locations with a real-time policy which took into 
account the available parking places in real-time and the mobility managers view on transport 
network. During the experiment 137 persons searched for a Park & Ride trip. We could apply 
a policy that certain locations are better and therefore guide people using the app the 
locations. For the end user the policy meant that the route suggestion shown him makes the 
trip look faster. 

The mobility manager can use several existing traffic systems and his professional expertise 
when applying the policy. In this experiment he was helped by the WP4 MMECP control 
panel, which (as displayed in Figure 123) shows the availability of parking places in real-
time.  

The selected location for this experiment was Hervanta. As shown in Figure 124, Hervanta is 
10 km South of the city, and there is quite good public transport connection from Hervanta to 
the city centre. One potential use for STREETLIFE Park & Ride functionality is guiding 
people there. This experiment was future proofing, as Hervanta is likely to be connected to 
the city centre with a fast light rail. This would mean people driving 180km from Helsinki 
(south of Tampere) would park their car at Hervanta and continue from there with public 
transport. 

 

Figure 124: Tampere city centre relative to the Hervanta P&R location. 
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In overall when combining people flow management capability of STREETLIFE and in 
future bundle public transport tickets and parking payments into event tickets, this creates 
interesting possibilities for the city to even better to manage traffic on their network. The 
STREETLIFE platform enables city to view parking availability, manage traffic flows with 
real-time configuring of the journey planner. STREETLIFE can be used give 
goodness/badness values to stops and park and ride locations. Therefore we can guide people 
to certain locations and reduce number of people trying to go same time to a single location. 
Precondition is that the travel information provided by STREETLIFE is used by multiple 
citizens and it includes reliable real-time information like in Tampere experiments.  

Transport authority planning and mobility manager interview/panel 

The interview/panel was held after the experiments with the city of Tampere public transport, 
traffic planning, mobility manager and city’s IT department. Four persons attended the panel: 

• head of public transport planning 
• head of traffic planning 
• mobility manager 
• city’s IT systems architecture coordinator 

Goal of the interview/panel were to collect City’s views on the STREETLIFE pilot. Their 
responses are summarized in a below table. Some of the people had participated the similar 
interview after the first pilot iteration so they were well aware of the pilot and it was 
interesting how the second pilot iteration would affect their opinions.  

Table 45: Transport authority planning and mobility manager interviews 

# Question Traffic planning interview response 

Q1 Will STREETLIFE have 
impact on traffic? 

The experience from the game was very positive. It 
raised our public transport imago and users liked 
the improved real-time information. 

Positive image and acceptance from the users can 
have effect on their mobility behaviour and lead to 
better traffic in Tampere region. 

Q2 Will STREETLIFE have 
impact on mode choice? 

STREETLIFE is heading into right direction, and 
the second iteration was an excellent continuation 
to the first iteration, but we would have liked to see 
more private vehicle more to join the experiments. 

The game’s marketing and multiple newspaper 
articles & radio shows increased the awareness of 
travellers and potentially more passengers. 
Especially potential passengers from the next 
generation. 

Q3 Will STREETLIFE integration It is a key requirement from the city traffic planning 
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to existing IT platforms lead to 
increased possibilities for 
further exploitation? 

point of view that STREETLIFE integrates into 
existing IT-systems using EU and industry 
standards.  

The experience from the pilot enhances this vision. 
System must be open with standards interfaces like 
in STREETLIFE pilot which integrated multiple 
our other data sources and streams. STREETLIFE 
solution build on the IT landscape we had already 
invested and generated new innovations. Looking 
all city’s IT architecture, we want to only invest in 
systems which can act as potential platforms to on-
top you can easily build more. 

Q4 

Will STREETLIFE virtual 
mobility decrease the threshold 
for using greener means of 
travel? 

Testing new technologies is interesting; it is also 
part of understanding their future possibilities, but 
the effect on people’s behaviour is difficult to 
estimate.  

In the marketing aspect Mixed Reality was very 
important and it helped to raise the positive image 
of Public Transport Authority. We want to test the 
latest technologies and learn, at the same time 
citizens see we are continuing to find state-of-the-
art and above ways of making their daily life 
easier.  

Q5 

Will STREETLIFE mixed 
reality interfaces improve 
perception of public 
transportation? 

Same answer as to previous one. 

In the marketing aspect Mixed Reality was very 
important and it helped to raise the positive image 
of Public Transport Authority. We want to test the 
latest technologies and learn, at the same time 
citizens see we are continuing to find state-of-the-
art and above ways of making their daily life 
easier. 

Q6 

Will STREETLIFE enable 
Traffic Manager to manage 
passenger flows by varying 
stop goodness values? 

The Transportation flow management was really 
interesting, we need ways of improving the traffic 
flow on key congested transport corridors. This 
STREETLIFE experiment was one of the first real 
applicable and concrete tools/methods for mobility 
managers to actually implement a policy in real-
time. Future proofing and testing this idea was 
wonderful. 

Q7 Will STREETLIFE stay in 
production after the pilot 

The methods and the information included in the 
STREETLIFE pilot were very good. When looking 
the App, for us the more important parts to us are 
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project has ended? the Open Data API’s, which act as a base for new 
innovation. This raised a question, if we are having 
future games in Tampere, how these could be part 
of third party apps? The background is that as 
there are so many apps already, we might not want 
to invest into our own Tampere app in future. 

The commercial negotiation between the project 
and the city has started to have STREETLIFE 
running also after the pilot. The outlook is good for 
having STREETLIFE part of their portfolio of 
production quality services. 

The Gamification engine can be also used by third 
parties to have same game plain in different apps, 
but naturally collaboration ways and practices 
need to be defined. 

Q8 Will STREETLIFE have long 
term effects on sustainability? 

STREETLIFE has doing right things. One need to 
remember traffic is network of multiple connected 
areas, to name a few: the new tunnel, the urban 
development projects in the city centre, new light 
rail. The investments and information overlap each 
other and together they make the city even better 
and more attractive for citizens and business. 
STREETLIFE was one of the initiatives to future 
proof idea and based of the publicity we got in the 
press, it was doing its part in the big picture. 

Q9 
Does STREETLIFE motivate 
using of greener means of 
travel? 

The public attention received was significant and 
the experience for the city was good. Like discussed 
earlier project headed in the right direction but 
traffic is network of multiple area. 

Q10 What incentives you see 
important? 

Money is a powerful incentive, time to find parking 
time and all the related costs to private cars. The 
parking in the city centre is something city can 
effect, now with STRETLIFE we could guide people 
to Park & Ride locations in future and therefore 
affect congestion. We see incentives and the city 
policies go together. 

The fun and citizen participation are important too 
as seen in STREETLIFE game. We want continue 
building this innovative brand of our public 
transport. It was also discussed if game which 
relate to public transport and sports to keep 
citizens more healthy could be incentive for the city 
itself to continue experimenting in projects like 



FP7 - 608991 - STREETLIFE   D6.2.2 – City	pilots	planning	and	evaluation	results	(final)	

WP6 – City	Pilot	Planning	and	Evaluation Ó STREETLIFE Consortium Page 189 of 194 

STREETLIFE. 

Q11 
How would you rate the ease 
of use of the Control panel and 
park & ride experiment? 

Park & ride is one of the concepts in Traffic 
management, and to see additional real-time 
information helps mobility manager to make 
informed decisions based on his expertise. Looking 
into future to support mobility managers thinking 
process, the more proactive suggestions or 
simulations of possible scenarios the control panel, 
the better. 

STREETLIFE has given us method of future 
proofing this idea and lessons are taking into 
account when we plan the new light rail. Hervanta 
region and TAYS (hospital) are potential Park & 
Ride areas we will invest in the future. 

Q12 

How would you rate the 
currently existing use case 
scenarios realised in the 
Control Panel and park & ride? 

STREETLIFE has given us tools / methods but 
traffic management requires cooperation of 
different parties and systems. In the Tampere 
region our focus is to get first these mentioned big 
traffic investments (tunnel, light rail) in to 
operation, and then we could see how the 
promotion of park and ride would work in larger 
scale. The future proofing is important as this can 
help us while we plan the light rail investment. 

 

Publicity and market feedback 

The STREETLIFE Tampere pilot generated lot of publicity, especially the game. One of the 
key findings is that STREETLIFE Tampere pilot raised lot of market interest. STREETLIFE 
and TRE pilot has been presented in multiple CGI government and transport client meetings 
and events and other events. The biggest commercial events have been Barcelona Smart City 
Expo and Ratkaisu16 but we are also marketing and exporting the innovation results already 
to North American market. 
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Figure 125:  Some of the articles generated by STREETLIFE pilot second iteration in 
Tampere. 

 

3.4.5. Evaluation summary 

STREETLIFE Tampere pilot experiment motivation was to create better end user experience: 
travelling is faster, congestion is reduced, real-time information helps travelling and generally 
travelling feels more relaxed. Based on Tampere pilot results we believe we can say 
STREETLIFE has been successful and the experiments can have impact on users mobility 
behaviour change.  When we motivate people, either with citizen participation or traffic 
policies, moving from the private vehicle to more sustainable modes of transport, this can 
have improvement on transport network and reduction on carbon emissions.   

During the STREETLIFE project Tampere real-time multimodal app has had over 51 000 
user sessions with over 19 000 unique users. The game attracted new users for the new real-
time multimodal app and helped to people be more aware about more sustainable transport 
modes. In March-April the Tampere game had almost 15 000 user sessions, 5800 unique users 
for the new real-time app and out of them 460 participated in the game. The results show 
people like this kind of games and campaigns and it can affect their mobility behaviours.  
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Technically system has been running smoothly in real life production environment and has 
been very stable. Many of the STREEETLIFE components have been tested in real 
production with tens of thousands users, technically they are ready for the market. 

The main findings from the evaluation the second iteration of the TRE pilot are summarized 
in below table with experimental insights targeted by each experiment. 

Table 46: Summary of the TRE pilot experiments and research questions 

TRE-EXP-1: Multimodal real-time Journey Planner improvements - Participation and 
Gamification  

Experimental 
insight 

To understand whether the use of the real-time journey planner and its 
game incentivized the users to use more public transport. And to assess if 
they find the real-time information helpful and solution easy to use. 

Main 
achievements/ 
answers 

The game gained lot of publicity; it raised the imago of public transport 
and created interest in the Smart City and Intelligent Transport Systems 
communities. We were really pleased to hear the users found the game 
easy to use.  

Out of these 460 gamers 242 persons responded to our survey. Survey 
summary: 

• 84,7% liked this kind of public transport game and campaign 
• 96,28% said real-time information made travelling easier 
• 2/3 said they save time 5min or more. Real time information 

makes users happy! 
• 3/5 thought this kind of campaigns make them to consider to use 

public transport instead of private car 
• 3/4 used already quite lot public transport (like we assumed when 

planning the game concept). 12% said moved to use public 
transport and 80% out of them from car/motorcycle/moped during 
the game. 

 
One lesson learned, or more importantly the city needs to have a 
mechanism/people to arrange this kind of campaigns/games in the future. 
Will it be part of their marketing department’s job? For this last question 
we do not yet have answer as the gamification is of new area in public 
transport organizations.  

 

TRE-EXP-2: Transportation flow management  

Experimental 
insight 

The experiment goal was to test flow management in real production 
environment where you have thousands users including multiple third 
party API users. And at the same time assess flow management 
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effectiveness with difference in number of people accessing public 
transport from involved bus stops. 

Main 
achievements/ 
answers 

Experiment successfully tested STREETLIFE Transportation flow 
management in real life production environment with thousands users 
and multiple third party API users. A new travel policy could be applied 
in real-time by the mobility manager. 

One interesting part of the TRE pilot is the open data API, which third 
parties can utilize creating ecosystem and opportunities for small and 
medium sized companies. In the city’s perspective these both (CEN 
standards and Open API) increases openness, which has multiple benefits 
and also reduces vendor lock-in effect. 

When you put your traffic management hat on, this open data API has 
another interesting aspect. In Tampere there are over 20 third party Apps 
using the open data API. In STREETLIFE Tampere pilot’s people flow 
experiment, the stop goodness value affected also the thirds party apps. 
In city’s view we were not only testing STREETLIFE apps, but the travel 
policy was applied also on thirds party apps in the background.  
Naturally the goodness values used were carefully pre-tested and 
evaluated.  

In real-time world the people are used to check latest updates from their 
mobiles, so if we have there even mild preference to certain locations, we 
can distribute people and therefore traffic into wider network from a 
single heavily congested location. And in STREETLIFE pilot Tampere 
mobility manager can see in real-time from WP4 MMECP Control panel 
the availability of parking places in Park and Ride locations. He also has 
other data sources in the traffic control centre, with STREERLIFE he has 
means and tools to in real-time manage people flows and reduce 
congestions.  

 

TRE-EXP-3: Mixed Reality & crowd sourcing 

Experimental 
insight 

Goal was to engage the users and to help them navigate with Mixed 
reality to see if it makes finding the right stop easier. 

Main 
achievements/ 
answers 

Mixed reality was a good way of attracting publicity for the 
STREETLIFE pilot. Users found the 3D bird’s eye view to be the best 
compared to the other views (3D ground view, AR View and 2D map 
view). It has greatest potential to affect their willingness to use use more 
public transportation. It can be noted that the subjects also found the right 
bus stops fastest in 3D bird’s eye view, while it took longest with AR 
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view when median and mean are concerned.  

Mixed reality results are presented in more detail in D5.2.3. 

 

TRE-EXP-4: Promote Park & Ride 

Experimental 
insight 

For the city of Tampere key aim was to future proof this idea as a new 
light rail is being planned and it will have multiple Park & Ride location 
in the future. 

Main 
achievements/ 
answers 

The promote park and ride travel policy was applied successfully in the 
technical environment. 

Public transport authority and mobility manager interview was a good 
chance to see how STREETLIFE project relates to multiple traffic 
projects in the Tampere region. The heads of traffic planning and public 
transport planning are looking the overall traffic network. Similarly the 
IT department is looking after the city’s overall IT landscape; 
interoperability, open data API’s and use of standards are high on their 
agenda. They were impressed by the publicity and the positive 
atmosphere the STREETLIFE public pilot had on their city region.  

To summarise the public transport authority and mobility manager 
interview: STREETLIFE headed into right direction, and the second 
iteration was an excellent continuation to the first iteration. The 
experience from the game was very positive. It raised public transport 
imago and users liked the improved real-time information. In the future 
city planning would like to see even more private vehicle drivers part of 
the experiments. Future proofing done in transportation flow 
management and promote park and ride were important for the region. 

 

Openness is in the very essence of the culture in Tampere. STREETLIFE build into the earlier 
infrastructure city of Tampere has and utilized open CEN standards like DATEX II and SIRI.  
This CEN standard compliance also helps also exploit STREETLIFE technology in other 
cities.  

The STREETLIFE Tampere pilot and especially the transportation flow management and the 
game were presented in multiple events and the feedback we have gotten from the market is 
encouraging. Based on these client discussions we can say STREETLIFE innovation has 
market potential, naturally in research project there are parts in the overall architecture that 
are in different technology readiness level but certain parts are market ready.   
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4. CONCLUSION 

The second iteration of STREETLIFE pilots has seen a very significant effort at all three 
pilot sites, to deliver urban sustainable mobility solutions that work at scale, as well as to 
plan, organize and execute experiments that could garner substantial user participation to 
validate those solutions in the field, and to collect large volumes of data to used for their 
evaluation. This Deliverable D6.2.2 has provided a comprehensive description of both 
the experiments and the results that were derived from them at the pilot / city level. 

Each pilot has followed, in the process above, its own path, which reflects the 
sustainable mobility situation and the concerns and interests that are specific to the 
corresponding city. However, we have synthesized a set of unifying trends from the 
experience in all pilots, which we have discussed in Section 1.1 and which represents 
general lessons learned and guidelines for, and beyond, the project. They are: the need to 
cater to the local dimension of sustainable mobility; the importance of providing 
enhanced awareness to potential users and stakeholders for decision-making on 
sustainable mobility options and services in the city; and the potential of gamification 
for engagement and retainment in sustainable urban mobility scenarios.  

Moreover, in the context of the evaluation activities reported in this Deliverable, each 
individual pilot has leveraged and analysed the wealth of data collected by its 
experiments to gain insights on the technical viability of the STREETLIFE solution, or 
the city-specific mobility concerns it wished to explore. The evaluation results support a 
positive overall picture of STREETLIFE technologies and solutions across those 
concerns, as well as across all three pilots. For in-depth discussion on the evaluation 
findings in the BER, ROV or TRE pilot (respectively) refer to Sections 3.2.4, 3.3.4, and 
3.4.4, while Sections 3.2.5, 3.3.5, and 3.4.5 offer to readers a brief summary of those 
evaluations. 

However, the analysis activities reported in D6.2.2 are only a slice of the overall 
evaluation process of STREETLIFE. The same experimental data and also several of the 
findings described here, in fact, constitute the bulk of the input to our work on impact 
assessment, which will evaluate the potential of the approach, techniques and solutions 
conceived in – and delivered by – STREETLIFE. Impact assessment deals with three 
major and general dimensions of sustainable mobility, namely CO2 savings, traffic 
reduction and change of citizens’ behaviour, in EU urban environments.  That work is 
part of Work Package 8, and will be reported in the upcoming deliverable D8.2.2. 

 


