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Executive Summary 
 
This document aims to identify the contextual conditions, user preferences, and stakeholder 
requirements necessary for implementing the SYNCHROMODE toolbox and its functionalities. The 
process also sought to establish a clear definition of each case study (supporting T2.3), enabling a 
comprehensive consultation and engagement process with local stakeholders and citizens. 
 
To this end, it presents the methodology followed for the stakeholder engagement and 
consultation, and reports on the evaluation of stakeholders’ needs and the analysis of the 
requirements of the local transport network for the definition, design, and operation of the 
SYNCHROMODE Toolbox for advanced traffic and network management. 
 

Key insights from participative workshops involving different stakeholders and actors are 
presented, for each of the three case studies within the SYNCHROMODE project. The key 
takeaways will guide the design and execution of SYNCHROMODE toolbox, feeding other work 
packages (WP3, WP4, WP5 and WP6) in the project, which will cater to the three case studies 
involving a multimodal approach.  
 
Additionally, the deliverable reports on the citizen consultation process through public surveys 
conducted at each case study site, including the methodology, results, and analysis. The survey 
results shed light on user requirements across diverse sociodemographic and socioeconomic 
profiles, based on different identified factors. These include situational factors, multimodal 
mobility needs, expectation and concerns, and solutions proposed in the SYNCHROMODE case 
studies. 
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1 Introduction 
 

1.1 Project overview and relevance of user needs and system 
requirements assessment 

Advanced traffic management solutions are crucial in today’s world for ensuring synchronized and 
resilient multimodal services. SYNCHROMODE, a Horizon Europe project, aims to deliver a suite of 
services for improving the overall transport network management, fostering the coordination of 
different agents involved in the provision and control of the transport services. These services 
include:  
 

1. Transport network-wide data exchange and integration system;  
2. Cooperative dashboard for real-time monitoring and prediction of network-wide multimodal 

transport and traffic; and  
3. Resilient multimodal transport network and traffic management support tool. 

 

 
Figure 1: Flowchart showing SYNCHROMODE services for improving transport network management 

 
In this way, SYNCHROMODE will provide transport managers with new predictive and network 
optimization capabilities for balancing the transport supply and demand, enabling an efficient 
reaction to different types of events.  
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Through its three strategically selected Case Studies in Thessaloniki (Greece), South Holland 
(Netherlands) and Madrid (Spain), SYNCHROMODE will demonstrate the effectiveness of 
integrated, multimodal, multi-actor traffic and transport management solutions through the 
SYNCHROMODE toolbox, which will enable balancing the demand load of both people and goods, 
while at the same time reducing individual journey times. 
 
To achieve these goals, it is essential to fully understand the societal needs, stakeholder ecosystem, 
current practices, system and network conditions and requirements present at each Case Study site. 
The successful implementation of the SYNCHROMODE Toolbox and the materialisation of its 
potential to effectively guide traffic management solutions, requires a design which is well tailored 
to local needs and to the functional and operational requirements of each case study.  
 
To this end, an investigation has been carried out to characterize these practices and conditions, 
adopting a consecutive phased research strategy following a structure planning approach, and 
including quantitative (questionnaire, data collection and analysis) and qualitative (workshops) 
engagement formats, as it will be described in this report. 
 

1.2 Objectives 

This document aims to identify the context conditions, user and stakeholder preferences and 
system requirements for the implementation of the SYNCHROMODE toolbox and its specific 
functionalities. The process also aimed to achieve a validated and detailed definition and description 
of each case study (supporting T2.3), to enable a comprehensive consultation and engagement 
process with local stakeholders and citizens. 
 
D2.1 reports on the evaluation of stakeholders’ needs and the analysis of the requirements of the 
local transport network for the architecture definition, design, and operation of SYNCHROMODE 
Toolbox for advanced traffic and network management. Moreover, it presents the citizen 
consultation through a public survey conducted at each case study site, its methodology, results and 
analysis. 

1.3 Intended Audience 

This is a public project deliverable intended to inform all interested parties about the citizen 
consultation and stakeholder engagement processes used to define the context conditions, local 
priorities and system requirements of SYNCHROMODE Toolbox services and functionalities. 
 
Within the project, D2.1 is meant to provide key input to WPs working on the design and 
development of the SYNCHROMODE Toolbox and its demonstration through the Case Studies’ 
implementation, by creating a common understanding of the context conditions and system 
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requirements that need to be considered in the design of the functionalities, as well as the user and 
stakeholder preferences and needs which should guide the conceptual and operational definition 
of the services in the Toolbox. 
 

1.4 Structure of the deliverable 

After this introductory chapter, the document will present the concept and methodology which was 
implemented (Chapter 2), describing the different phases in the process, their scope and planned 
steps. Subsequent chapters will focus on describing those activities, their results and analysis. First, 
in Chapter 3 with a focus on the stakeholder engagement processes with each Case Study, detailing 
the workshop series conducted and results collected during each phase. And then, in Chapter 4, 
reporting on the citizen consultation efforts, namely the conducted public survey, its design process, 
dissemination and collected results. Finally, Chapter 5 provides a closing analysis of the main 
conclusions and next steps. 
 

lorem.   
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2 Concept and methodology 
 

2.1 Scope and approach 

The assessment of user and stakeholder needs and priorities, as well as the case studies’ context 
conditions and system requirements in SYNCHROMODE, was the goal of Task 2.1, led by Rupprecht 
Consult.  
 
This task engaged with key local stakeholders and target users to assess their preferences and 
system requirements for the SYNCHROMODE’s toolbox implementation at each site. To this end, 
consecutive phased research strategy was undertaken, including both different engagement and 
consultation formats, such as: a series of workshops with local stakeholders for each case study and 
an online survey for the citizen consultation. 
 
The process consisted of the following phases: 
 

 
Figure 2: Different approaches engaging stakeholders and target users assessing their preferences and system requirements for the 

SYNCHROMODE Toolbox 

 
  

Result analysis and D2.1 development

Development of D2.1, activity reporting, processing results, analysis and evaluation of 
needs and system requirements for each Case Study

Phase 2 - User needs and system requirements

Stakeholder preferences and system 
conditions: 2nd local workshop

Citizen consultation: online public survey 

Phase 1 - Stakeholder engagement and baseline conditions

1st local workshop at each Case Study

Phase 0 - Preparation and planning

Internal workshop: WP2 kick-off, WP-alignment and work plan development
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• Phase 0 - Preparation and planning 
The process initiates with the planning and preparatory tasks to guide the subsequent work 
and events. The main goal of this phase is to bring together all involved partners in the task 
and agree on a roadmap for the work with each case study.  
 
An internal kick-off workshop with all involved partners was held to present the proposed 
methodology, collect feedback and comments related to the scope and timing of the 
activities, considering the requirements from other tasks and WPs. This cross-WP alignment 
is of key importance, as the assessment of user needs and system requirements for the case 
studies addressed topics which are central to the development and implementation of the 
SYNCHROMODE Toolbox in WPs 3, 4, 5 and 6.  
 
Furthermore, this kick-off workshop served to assess the status of each Case Study’s planned 
scope and activities and define a general schedule for the workshops in Phases 1 and 2. In 
preparation for Phase 1, each case study also conducted an initial stakeholder mapping, 
identifying relevant actors for the planning and implementation of the case study. 
 

• Phase 1 - Stakeholder engagement and baseline conditions 
Phase 1 kicks-off the engagement processes with local stakeholders, with a 1st Workshop at 
each Case Study site. The goals of this event were to present the project and the case study 
to the identified group of local actors and to establish cooperation agreements with them, 
to discuss their perspectives on the case study’s scope and approach, validating the case 
study’s description, and finally, to perform a preliminary evaluation of their priorities and 
interest, the local conditions, and potential challenges for the Case Study’s implementation. 
 

• Phase 2 - Assessing needs and system requirements 
Phase 2 is divided into two parts, one which targets the general public (see Citizen 
consultation below) and this activity, which consists of the next engagement phase with the 
local stakeholder group at each case study. In this step, a 2nd workshop is conducted with 
local actors. During this event, the project informed local actors about the status of the Case 
Study’s description and scope, and present the SYNCHROMODE Toolbox and its services, 
focusing on the application for the case study of relevance, enabling the discussion and 
analysis of the needs and requirements (at operational, technical, and strategic levels).  
 

• Phase 2 - Citizen consultation 
As explained, this 2nd part of Phase 2 targets citizens at each case study, aiming to 
understand their mobility needs and preferences. This is achieved through an online survey, 
designed to identify the perspectives from different user groups including their needs, 
expectations, and concerns regarding multimodal traffic management. The results of the 
survey will provide guidance in identifying the areas of improvement, evaluating the 
effectiveness of the proposed strategies, and looking into future policy decisions. 
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The following sections will describe in more detail the scope and methodology of each phase in the 
process. 

2.2 Phase 0: Preparation and planning  

As explained, this phase focuses on the planning and preparatory tasks to guide the subsequent 
work and events, bringing together all involved partners to achieve a common understanding of the 
process to follow and agree on a roadmap for the work with each case study. The table below 
provides an overview of the objectives and key questions to consider during this phase: 
 
Table 1: Phase 0 - Objectives and scope  

Objectives 

• Establish a workplan for the co-creation process:  
• schedule of workshops 
• responsibilities for involved partners. 

• Case study description  
• Status of the vision and objectives for each case study, 
• Scenarios and scope of the implementation, 

• Stakeholder mapping (incl. roles, needs and priorities) 
• Overview of baseline conditions for the case study implementation:  

• legal framework.  
• planning and policy background  
• characterisation of the transport network (modes, data sources and 

governance) 

Key 
questions 

Baseline 
conditions 

Which legal 
frameworks and 
supporting 
frameworks are 
relevant? 

How can the 
transport 
network (services 
and management 
functionalities) be 
described briefly 
and concisely? 

Objectives & 
scenario  

What are the 
qualitative and 
quantitative 
objectives of the 
case study?  

What are the 
scenarios to be 
evaluated? How do 
they respond to the 
identified 
objectives? 

What options for 
action exist to 
achieve the 
objectives? 

Stakeholder 
mapping 

What roles do you 
need to fill for the 
service? Which roles 
must exchange 
which data with 
each other? 

Which roles with 
which skills must be 
filled for the service 
implementation? 

Which local actors 
need to be involved 
(to address all 
identified roles)?  

Workplan 

When should the 
next workshops take 
place?  

Which project 
partners need to be 
involved in each 
stage and what are 
their 
roles/responsibilities? 

Define scope, format 
and agenda for 
upcoming tasks and 
events 
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2.2.1 WP2 Kick-off workshop 
An online kick-off workshop constitutes the main activity for Phase 0. This workshop was held on 18 
July 2023, moderated by Rupprecht Consult and with active participation of all involved partners, 
including Case Study leaders and WP leaders. 
 
Approach: 

▪ Presentation and validation of the methodology 
▪ Cross-WP alignment 
▪ Overview of each Case Study’s description, presentation of new template (D2.5) and tasks 
▪ Kick-off preparatory phase for each case study, incl.: stakeholder mapping, understanding of 

baseline conditions (current mobility and planning context), identification context 
conditions and implementation scope. 

▪ Discussion of preliminary schedule of activities for each Case Study. 
 
Agenda: 

 
 
Results: 
During the workshop, the proposed methodology was presented, and project partners were 
requested to reflect on the specific topics and key questions to consider for each phase, in relation 
to their tasks in other WPs and to their Case Study. As seen in the figure below, an interactive board 
allowed partners to provide this input directly, while discussion advanced. 
 
The collected feedback and recommendations were processed and integrated into the 
methodology, enabling the refinement of the scope and guiding questions for each phase and 
activity. 
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Figure 3: Interactive session WP2 kick-off workshop 

2.3 Phase 1: Stakeholder engagement and baseline conditions 

The table below provides an overview of the objectives and key questions to consider during this 
phase: 
 
 
Table 2: Phase 1 - Objectives and scope  

Objectives 

• Validate the implementation plans & co-creation process with local stakeholders. 
• Agree on the objectives of the case study, target indicators and implementation 

scenario. 
• Common understanding of current transport and traffic management systems 

• Stakeholder roles and needs: assess key priorities, roles and needs of the different actors 
involved. 

• Discussion of functional and non-functional requirements of the transport network and 
traffic management system 

• Further characterisation of the scenario: services/solutions, operational 
requirements, roles involved,  

• Data analysis and harmonisation: discuss gaps and alternative sources, data governance 
and sharing strategies, and which information flow are needed between actors.  

Key 
questions  

Workplan and co-
creation process 

Needs and 
requirements. 

Stakeholder roles 
and needs 

Data requirements 
and sources 
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2.3.1 1st round of local workshops 
 
In order to fulfil these objectives, a 1st round of local workshops has been planned for Phase 1. Given 
the importance of this initial contact with stakeholder for each Case Study, these workshops are 
planned to take place onsite. Also, these workshops are to be conducted on in the local language, 
aiming to facilitate open discussion, maximise outreach and the commitment of local actors.  
 
A general concept, including propose agenda and interactive session format and content, has been 
developed to guide Case Study leaders in the planning and execution of these workshops. Still, each 
Case Study is meant to adapt the proposed methodology to fit its own specific requirements or 
preferences. 
 
The agenda (see figure below), recommends an initial session consisting of introductory 
presentations to provide an overview of the project and the case study and build a common basis 
of understanding among all participants. Then, two interactive sessions to discuss the (1) vision and 
impact of each Case Study and (2) initiate the evaluation of stakeholder needs and system 
requirements. 
 

Validate the objectives 
and implementation 
scenarios,  

Agree on workplan 
and roles of each 
party. 

Reach a common 
understanding on the 
elements of the 
transport and traffic 
management system 
to be considered. 

Which indicators can 
measure these 
objectives and which 
targets should be 
achieved with the 
service?  

Further discussion 
and characterisation 
of the local transport 
network (under each 
scenario): 
services/solutions, 
operational 
requirements, roles 
involved, and traffic 
management 
solutions. 

Local policy goals and 
user needs:  
principles for 
arbitration models 
and action planning 

What are the 
responsibilities and 
tasks of each 
stakeholder? 

What role do they 
fulfil in the system? 

Map their key 
interests and needs. 

How do they relate 
to each other 
(dependencies, 
established 
cooperation, etc.) -
> at organisational, 
technical, 
operational and 
contractual levels. 

Which information 
flow are needed 
between actors? 

What data gaps 
have been 
identified? And 
how can they be 
filled (new 
sources)?  

Discuss data 
governance and 
potential sharing 
strategies/ 
principles 
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Interactive session 1: Vision and impact of the Case Study: 

 
Figure 4: Agenda corresponding to the first round of local workshops with interaction session focusing on the identification of use 
case benefits, expected impacts, challenges and risks 

 
Through this exercise, we aim to highlight the expected benefits for each stakeholder and potential 
impacts, serving to motivate local actors to actively participate in the case study. Also, the early 
identification of challenges and risks, promotes transparency on the possible obstacles and the need 
of effective cooperation for a successful implementation, while allowing risk mitigation measures 
to be taken on time. 
 
The vision and impact canvas aims to be discussed openly with the participants and filled jointly. If 
the number of participants is high (above 25), alternatives could include: 
 

• Setting up boards across the room for each use case and providing markers or sticky notes 
for people to walk around in groups and add their thoughts on the benefits, impacts, 
challenges, and risks. 

• Use a polling/voting solution (like Mentimeter) for participants to vote on each element. 

• Breakout groups for each use case with rotation (World Café). 
 
Interactive session 2: stakeholder needs and system requirements: 
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The 2nd interactive session aims to jointly analyse key aspects of the case studies, namely: 

• the information systems, including data requirements, information flows and sources, 

• the governance structure and decision-making system, both current practices and case study 
requirements, 

• and the upscaling and exploitation possibilities for the SYNCHROMODE Toolbox.  
Through these discussions, stakeholder will be encouraged to reflect on their preferences, needs 
and priorities, and will be asked to provide information on particular context conditions which 
should be considered. 
 

 

Format: 
• Participants will be divided into 3 groups  
• A series of questions (see below) will guide the 

discussion for each thematic area. 
• Groups will rotate every 20 minutes until they have 

participated in all 3 tables. 
• Moderators at each table guide the discussion and 

document the results. 
• Finally, the moderators will share the main insights 

and conclusions from the discussions. 
 

 

 
Figure 5: Interaction session 2 format focusing on information systems, governance and decision-making, and deployment and 
exploitation 

2.4 Phase 2: Assessing needs and system requirements 

In-depth analysis of the SYNCHROMODE toolbox functionalities and testing scope, deriving local 
system requirements and stakeholder preferences for each case study. 
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Table 3: Phase 2 - Objectives and scope 

Objectives 

Discuss system requirements, context conditions and stakeholder needs for each case study, 
including: 

• Organisational level: jointly analyse the organisational, governance and operational 
structures, decision-making, skills and resources. 

• Service model and multimodal integration: discuss multimodal service models and impacts 
of the scenarios considered, towards the definition of optimal system architectures and 
traffic management solutions. 

• Operational and technical levels: assess functional, operational and technical 
requirements of the multi-modal network management, including infrastructure (physical 
and digital), expected impacts on each scenario and potential solutions. 

• Information and technology architecture:  further define information flows and data-
sharing requirements for the described scenarios and traffic management and 
optimisation models. 

Key 
questions  

Organisational 
structure 

Analysis of the 
organisational, 
governance and 
operational 
structures,  

Decision-making 
systems and principles 

Resources 
available/needed (incl. 
skills, tools) 

Service model and 
multimodal integration 

Assessment of multimodal 
service models (incl. 
innovative mobility 
solutions)  

Consequences/parameters 
for the scenarios 
considered. 

Discuss optimal system 
architectures and traffic 
management solutions 

Operational and 
technical requirements 

Discuss functional, 
operational and 
technical requirements 
of the multi-modal 
network management. 

Infrastructure (physical 
and digital) and 
operational 
requirements for each 
scenario/solution 
considered. 

Information 
and 
technology 
architecture 

Further define 
information 
flows and 
relation to 
multi-actor 
cooperation 
models 

Data-sharing 
requirements  

 
2.4.1 2nd round of local workshops 
 
A 2nd round of local workshops has been planned for Phase 2, enabling the direct engagement and 
consultation of local stakeholders. In this case, workshops are planned to take place online and the 
continued use of local language is recommended (as in workshop 1) to facilitate open discussion 
and maximise outreach. 
 
Similarly to Phase 1, a general concept, including propose agenda and interactive session format 
and content, has been developed to guide Case Study leaders in the planning and execution of these 
workshops. Still, each Case Study is meant to adapt the proposed methodology to fit its own specific 
requirements or preferences. 
 
Agenda: 
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Figure 6: Agenda for the second round of local workshops 

The agenda for Workshop 2 focuses on the presentation and discussion of the SYNCHROMODE 
Toolbox and its functionalities, enabling the identification of the scope and requirements for its 
implementation in each Case Study. 
 
Interactive session 
In this way, the interactive session is structured upon the three services of the SYNCHROMODE 
Toolbox.  
 

 

Format: 
• Participants will be divided into 3 groups.  
• A series of questions will guide the discussion on 

each service, specific for each CS. 
• Groups will rotate every 20 minutes until they have 

participated in all 3 tables. 
• Moderators at each table guide the discussion and 

document the results.  
• Finally, the moderators will share the main insights 

and conclusions from the discussions. 
 

 
Figure 7: Interaction session format reflecting three SYNCHROMODE services 
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A series of guiding questions have been identified for the analysis of each service and identification 
of stakeholder needs and system requirements. These guiding questions will then be discussed with 
Case Study leaders and adapted to the specific scope and priorities of the case study. 
 

 
Figure 8: Guiding questions for the interactive session corresponding to the three SYNCHROMODE services 

2.5 Citizen consultation 

Within Phase 2, citizens are also considered for the assessment of user needs, the validation of the 
case study’s scope and the design of the SYNCHROMODE Toolbox. To this end, an online survey 
targeting the public at each case study site has been conducted. The objective of the citizen survey 
is to address the user perspective on each case study in the SYNCHROMODE project. The results of 
the survey will provide guidance in identifying the areas of improvement, evaluating the 
effectiveness of the proposed strategies, and looking into future policy decisions.  
 
The user survey limits its scope to the case study areas within the SYNCHROMODE project and 
focuses on the solutions proposed in each case study with its vision and expected impacts. The 
target user group for the survey is the public who will be directly influenced by the proposed 
multimodal traffic management strategies. These do not include stakeholder groups such as 
transport operators, or public/private actors which contrast with the target group for the 
engagement activity via workshops. 
 
Further details on the survey design, scope and the analysis of the collected results is presented in 
Chapter 4. 
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3 Stakeholder needs and system requirements  
 

3.1 Madrid Case Study 

 
3.1.1 Workshop 1: Stakeholder engagement and baseline conditions 
 
On October 27th, 2023, the first Madrid Case Study workshop was held. It was a face-to-face 
workshop, including 23 participants.  
 

Organisation Name 
Aimsun Antonio Pellicer 
ARRIVA SPAIN Carlos Casas 
ARRIVA SPAIN Margarita Jiménez 
CityLogin Alfonso Molina 
DEUSTO Ander Arriandiaga 

DEUSTO Jenny Fajardo 
DEUSTO Leire Serrano 
NOMMON Inés Peirats 

NOMMON Javier Burrieza 

NOMMON Oliva García-Cantú 
NOMMON Pablo Ruiz 
NOMMON Raquel Sánchez 
Rupprecht Consult Daniel Franco 
YUNEX TRAFFIC Diego Salzillo 
Ayuntamiento de Madrid Javier Carvajal Naranjo 
CARNET Albert Baldo 
CEDEX Carlos Pulido 
Correos Angela Nuñez 
CRTM Soledad Pérez-Galdós 
Logistop Tomas de la Vega 
MUFMI-ioki Franco Rosso 
Spare Camila González Arango 
Doymo  Christian Ansel Davies Sala 

 
This workshop aimed to foster participation between attendees, which was achieved through two 
interactive activities in groups:  

I. Interactive Session 1: SWOT Analysis – Sticky Notes where participants were split into groups 
in order to perform a SWOT analysis of Madrid SYNCHROMODE solutions from the 
perspective of the different involved agents; and  
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II. (ii) Interactive Session 2: Enablers Analysis – World Café, which involved three tables in 
which participants discussed key enablers related to (1) information systems, (2) governance 
and decision-making, and (3) deployment and exploitation. Participants rotated between 
tables every 15 minutes, leaving their impressions and views written on the table's paper 
cloth. This allowed everyone to build upon the ideas of those who had previously 
participated and reach collective conclusions. 

 

 
Figure 9: Participants during the first workshop in Madrid 

The agenda for the 1st Madrid Case Study workshop also included a description of the 
SYNCHROMODE project and Madrid CS, as well as a coffee break, a presentation of each participant 
and a few minutes for closure and next steps: 
 

10:00-10:10 Agenda & SYNCHROMODE project context and description 

10:10-10:30 Madrid CS context and description 

10:30-10:45 Objectives and presentation of stakeholders 

10:45-11:45 Activity 1: SWOT – STICKY NOTES 

11:45-12:15 - - - coffee break - - -  

12:15-13:15 Activity 2: ENABLERS – WORLD CAFÉ 

13:15-13:30 Closure and Next Steps 



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 29 of 
145 

 

 
The sections below present an overview of the results of the discussion, summarising the main 
findings after their processing and integration. 
 
Case Study vision and expected impacts 
 

Expected impacts for transport authority: 

• To be able to have holistic demand prediction data both for passenger and parcel transport 
that can be used in real-time to make decisions that alleviate traffic. 

• Potential resource allocation reduction for public transportation operators due to increased 

revenue for them from parcel delivery. 

• Support strategic planning for identifying the requirements of the transport services in 

tenders. 

 

Expected impacts for public transport operator: 

• Increase revenue by taking advantage of unused capacity for parcel delivery. 

• Increase service’s cost-benefit. 

• Dynamic planning of reinforcement fleet for transport service supply. 

 

Expected impacts for last-mile delivery operator: 

• Fleet reduction and substitution by cleaner vehicles.  

• Delivery agent travelled distance reduction, which helps mitigate occupational risks due to 

road accidents in busy road links. 

• This person-parcel coordination optimization could also be useful for Correos (public mail 

delivery company), which could even be the final last-mile delivery provider (after bus). 

 

Expected impacts for public transport user: 

• Potentially being able to increase bus route frequency due to parcel allocation in buses. 

• Better service to rural areas which are poorly connected by making use of DRT services and 

demand prediction. 

 

Expected impacts for parcel receiver user: 

• Surveys point to the fact that there is a relevant share of parcel receivers who would be 

willing to wait a bit longer for their parcels if needed to help improve traffic and make the 

service more sustainable. 

• This could be a cheaper optional service for some users. For example, two services may be 

offered: a more expensive one which creates a higher impact and is delivered rapidly, or a 

slightly slower one but cheaper and more sustainable. 
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• It is an option for concerned parcel receivers to reduce their environmental impact. It may 

attract some new parcel receiver clients who have not used these services before due to 

sustainability concerns. 

 

Expected impacts for citizens in general: 

• The most obvious benefit affects the whole citizenship: traffic alleviation, travel time 

improvement and emission reduction.  

• Better connection and integration for rural areas with demographic challenges (DRT for 

passenger transport and parcel delivery).  

• Help maintain and increase community engagement in rural environments through the 

involvement of small businesses that work as hubs or lockers for their neighbours. 

 

Challenges and risks for the transport authority: 

• Transport of ADR goods (dangerous goods or hazardous materials which transportation is 
regulated under a European agreement). Legislation and policy should be defined to 
determine which kind of goods are eligible to be transported together with passengers and 
how.  

• Revision of existing regulation for peri-urban bus route concessions so that it contemplates 
the possibility of combining bus routes with DRT. Shall the specific bus-DRT combination in 
each route be decided by the authority or is the choice left to the selected operator? In the 
latter case, the operator would need to comply with a series of conditions regarding waiting 
times, rural coverage, etc. that “force” them to use DRT. 

• Optimize design of the network and routes (bus/DRT) to satisfy the existing and predicted 
coming demand with the most efficient combination of services. 

• Installation of lockers in transport hubs, terminals and/or bus stops. 
 
Challenges and risks for the public transport operator: 

• Equipment in buses to keep parcels safe (cages, trailer hitch, cargo hold?). Would this impact 
the number of seats? 

• Transport of ADR goods (dangerous goods or hazardous materials which transportation is 
regulated under a European agreement). In principle, these goods would be ineligible for 
delivery in public transport in which they may be dangerous for passengers nearby. The 
possibility of the inclusion of these goods represents an important risk both for public 
transport users and operators. Buses shall be adapted for parcel transportation taking this 
into consideration. 

• Also, regarding transport of passengers and parcels together, new insurance company 
agreements shall be made (probably more expensive). 

• Negative impact of parcel delivery in buses regarding punctuality and bus waiting time at 
stops. 

• Secured space in depots to receive, store and transfer parcels to vehicles. 
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Challenges and risks for the last-mile delivery operator: 

• Overcome reluctance to share business data with external parties. 

• Parcel custody. It is initially the responsibility of the delivery operator. The responsibilities at 
each stage of the process must be clear. Last-mile logistics delivery companies may exhibit 
reluctance towards white-label delivery models from consolidation centres. 

• Keep the reliability: do not lose parcels or have important delays. 

• Consider all information for the routing optimization that an experienced local delivery agent 
or postman may know. 

• This delivery service shall work only for some specific type of parcels (size, weight, fragility), 
at least for the initial pilots, to avoid problems that might affect the delivery operator 
prestige. 

• Achieve service model profitability.  

• Manage non-delivered parcels. It shall be returned somehow. Should it be kept in lockers in 
transport hubs? And the receiver may choose to either pick it up there or have it sent again? 

• Delivering the parcels in the time span agreed with the customer. 
 
Challenges and risks for the public transport user: 

• Public transport level of service for passengers must be kept at least at the current level. It 
must not be affected. Minimize loading and unloading time for packages. Implement 
automatic code scan system to speed up the process, and to avoid errors. It would be 
interesting to have a European QR code system that is interoperable in this sense. 
 

Challenges and risks for the parcel receiver user: 

• The parcel receiver usually prefers home delivery to pick up at lockers. 

• It is key to inform the user that their parcel has been delivered through this innovative 

cooperative sustainable service, and how much impact (emissions, traffic) they have 

contributed to reduce. 

• The final user shall still be able to have a package traceability throughout its journey. They 

shall know if it will be delivered by a DRT service, or if it is currently at a locker at some 

transport station. 

 

Challenges and risks for citizens in general: 

• The transportation ministry (MITMA) and the traffic manager (DGT) should regulate the 

coordination between both types of transport. 

• Check laws and directives. There are strict European directives that determine the 

disposition and characteristics of peri-urban and inter-urban buses. The cages or systems for 

the storage of parcels in buses must be compliant with these rules. 

• Similar approaches have been attempted before, but in different contexts and with different 

available technologies. 
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• Coordination and cooperation between different agents: achieve efficient interphases when 

moving parcels from PT operator to logistic operator and vice versa. 

• Transport hubs in Madrid (“intercambiadores”) are very busy and generally do not have any 

free space. The movement of packages from logistic operators to PT operators shall be done 

either at the operation centers of the PT operators just before starting the expeditions or in 

other bus stops where there is more free space. 

• Solve parcel responsibility at each stage. 

 

 
Stakeholder needs and baseline conditions 
 
Key feedback regarding information systems: 

 

• Parcel delivery requests shall be communicated from the logistic operator to the 

SYNCHROMODE toolbox, so that they can be assigned to a specific bus expedition and 

communicated to the corresponding public transport operator. 

• Flow of data, back and forth, from the logistic operator to the public transport operator, 

through SYNCHROMODE toolbox, is needed in order to track the location and state of the 

parcel and inform the final user (parcel receiver). 

• According to logistic operators, communications to the final client regarding parcel state and 

delivery shall always be made by the logistic operator.  

• Data from the public transport operator is needed regarding (i) resources, schedules, buses, 

etc. and (ii) historic public transport demand in their expeditions. This information shall be 

provided directly to the SYNCHROMODE toolbox so that it can work out when there will be 

expeditions with low demand that may be suitable for parcel allocation. 

• Parcels may be transferred from logistic operators to buses either at the public transport 

operation centres (just before starting the bus routes), or at specific transport stations 

(avoiding “intercambiadores” since they are too busy). This coordination shall be made 

through the SYNCHROMODE toolbox. Both PT and logistics operators may be able to propose 

and accept the time slots and place where the parcel transfer is to take place. 

• DRT requests may be channelled through the SYNCHROMODE toolbox. The user who 

requests this service may use an app that connects or communicates to the SYNCHROMODE 

toolbox and the SYNCHROMODE toolbox shall inform in real time the public transport 

operator who operates these DRT services. Then, confirmation of final schedules of DRT shall 

be communicated back to the user. As an alternative, this could happen outside of 

SYNCHROMODE toolbox. The user may communicate directly with the DRT operator and 

then the DRT operator shall pass this information on to the SYNCHROMODE toolbox, so that 

it can solve the optimization problem of carrying this person together with others and maybe 

parcels. 
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• An addition of another box representing an agent was suggested: last-mile logistic operator 

which delivers the parcel at the end of the chain, after having been carried there by the 

public bus. A participant from Correos suggested that this company may be perfectly suited 

to perform this kind of delivery. 

• Something that the logistics operator will never share is its cost structure, how much their 

shipping cost would be. This information is very sensitive. An idea is that the public transport 

operator could set a price for the package to be delivered if it is assigned to them, and the 

logistic operator could either accept or decline this price. The alternative is that the 

agreement is not for a specific package but for the possibility of providing this service, and 

the public transport operator receives funding for this service through their concession from 

the authority. 

• In this case, the transport authority shall be a joined authority that manages both parcel and 

passenger transportation, which is not the case now. 

• The transport authority shall at least receive information from the SYNCHROMODE toolbox 

regarding KPIs that inform them of how well each operator is performing at each stage of 

the process, and what positive impact is this scheme bringing to the transport system (e.g. 

in terms of emission and traffic reduction). 

• Communications and notifications from public transportation to the user shall still be done 

by the Transport Authority. 

• What is the role of the Fleet Management System (FMS/SAE) in this case? It has a lot of 

information about the state of the buses, demand, schedules, it could be connected to the 

SYNCHROMODE toolbox. 

• What can be done to convince logistic operators to share their data? “Pedagogy”: the 

operators must understand that the so called “co-ompetitive” model is the most efficient 

and it helps all stakeholders in the sector. It has a broad variety of benefits while it helps 

solve inefficiencies. This is difficult for small companies with lower digital levels. To share 

data for the training of a model without compromising the information or having the risk of 

other people accessing it, federated machine learning was brought up. 

• The following scheme aims to sum up the proposed data flow by all different groups: 
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Figure 10: Proposed data flow by different groups for Madrid case study 

Key feedback regarding governance and decision flow: 

 

• There is “traveller regulation” that needs to be accomplished, however there is not regulation 

for the parcel owner.  

• The transport authority and last mile operator consider that organizing the parcel deliveries 

in the hub of the transport operator (e.g. Arriva) it’s an option, rather than in the premises 

of the public hubs for transport, mainly due to regulation and space constraints.  

•  Among the stakeholders the parcel owners/ parcel sender (e.g. Amazon) are missing.  

• In the tender the specifications of the transport services are detailed, e.g. which are fixed 

lines (e.g. bus every 20 minutes), bus lines that the frequency can be updated basing on the 

demand, and here, also the lines that can bring parcels must be indicated.   

• The less agents that must intervene for an operation, the better, otherwise the information 

exchange gains too much complexity.  

• They consider that SYNCHROMODE should be connected to other digital tools which monitor 

the status of transport operations in real time (e.g. SAE “Sistema de Ayuda a la Explotación”) 

• The following scheme aims to sum up the proposed decision flow by all different groups: 
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Figure 11: Proposed decision flow by different groups for Madrid case study 

 

 
Key feedback regarding deployment and exploitation: 

 

• Both public transport and logistic operators revealed that they already share data with other 

entities in a (potentially) similar way as expected in Service 1. Logistic operators share real 

time data on parcel status to their clients (not only the individuals ordering the parcel, but 

the companies sending their deliveries through their service). Public transport operators 

share real time data on the location of vehicles to the transport authority. On-demand 

transport software providers confirmed that parcel requests could be dealt with in a similar 

way to passenger requests by Service 1, in terms of data sharing requirements. Service 1 

challenges seem more related to governance than to technical aspects (e.g., if the logistic 

operator is required to share personal data on the individual ordering the parcel with the 

public transport operator, this would require legal arrangements). 

• All stakeholders would make use of Service 2 functionalities, through Service 3 (the 

dashboard): 

o Separate profiles are needed in the dashboard, so that transport authorities, public 

transport operators and logistic operators have access to different tailored 

information. 

o Logistic operators know mostly what should be delivered tomorrow, but uncertainty 

increases rapidly and there are important demand fluctuations: demand prediction 

would be useful. 

o In order to decide, logistic operators need information on (1) the delivery capacity of 

the system each day, (2) the price to pay for using the system (or the subsidy to be 

received), (3) the delays that the parcels transported through the system would 

suffer. 
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o Logistic operators need to follow-up each parcel in real time, have an estimated time 

of arrival and know about the status of the delivery (accepted/couldn’t be 

delivered/etc) 

o Public transport operators need information on parcel demand prediction and 

passenger demand prediction. 

o It would be nice to have info on disruptions in the network (accidents, road closures, 

etc.). 

• Governance challenges are a barrier for implementing the solutions: 
o Logistic operators will likely need subsidies. 
o It is difficult to orient big logistic companies such as Amazon to these collaboration 

models. 
o This is disruptive for the business model of public transport: legal changes are needed 

at national and regional levels, delays caused by boarding and alighting parcels may 
entail longer line travel times and thus an additional bus to sustain the headway 
levels (not only costs to logistic operators: also, potential costs for public transport 
operators). 

o A more regulated logistic operation may help implement the solutions (e.g., 
concessional map for logistic operators). 

• Transport authorities, public transport operators and logistic operators already use similar 
digital tools for other purposes, so in principle no additional skills would be needed for using 
the dashboard. 

• Additional considerations regarding the possible reverse flow of parcels (returned, not 
delivered, recipient not found) might be required. 

 
 
3.1.2 Workshop 2: Stakeholder needs and system requirements 

3.1.2.1 Workshop description and objectives 
On 31 January 2024, the second Madrid Case Study workshop was held. It was an online 
workshop, including 25 participants, listed in the following table.  
 

Organisation Name 

Aimsun Antonio Pellicer 

Arriva Spain Carlos Casas 

CityLogin Alfonso Molina 

Deusto Ander Arriandiaga 

Deusto Antonio David Masegosa 

Deusto Leire Serrano 

Nommon Javier Burrieza 

Nommon Oliva García-Cantú 

Nommon Pablo Ruiz 
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Nommon Raquel Sánchez 

Rupprecht Consult Daniel Franco 

YUNEX Traffic Diego Salzillo 

CARNET Albert Baldo 

CARNET Manel Davins 

Correos Angela Nuñez 

CRTM Soledad Pérez-Galdós 

Doymo Christian Ansel Davies 

EMT Ignacio Ramos Soriano 

Grupo DISFRIMUR Almudena Martínez 

ATUC Jesús Herrero 

Logistop Iris Amado 

Modelo Madrid José Luis Gallego 

MUFMI-ioki Franco Rosso 

Spare Camila González  

Transyt-UPM Maria Eugenia López 

 
The main objective of the second workshop was to further understand stakeholder preferences and 
needs and context conditions considering especially:  
 

• Tool usage, design and upscaling   

• Operational and technical aspects   

• Multimodal network and service models  

  
Specifically, for the Madrid Case Study, the focus was helping define the services and functionalities 
of SYNCHROMODE toolbox in order to gather requirements to be able to adapt these services to 
the interested stakeholders. The 3 main services of the SYNCHROMODE toolbox were covered:  
 

• Service 1: discussing necessary/feasible data connections, data governance, access 

conditions.  

• Service 2: selecting relevant visualisations, indicators to show, prediction scope.  

• Service 3: gathering restrictions and priorities for the optimization processes and selecting 

parameters to optimize based on service indicators that are relevant for users and 

operators.  

  
It is key to foster stakeholder participation during the workshop to obtain the valuable feedback 
that enables to achieve the previous objectives. 
 
The interactive activity of this 2nd workshop lasted for a total duration of 1:30h.  
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During the first 5 minutes, the activity was explained to the stakeholders. Then participants were 
then divided into 3 groups. Each group discussed the 3 different services of SYNCHROMODE toolbox 
consecutively, dedicating 25 minutes to each. The moderators joined the group that was discussing 
their service each time and guided the discussion and documented the results. Finally, 10 minutes 
were allocated for the moderators to share the main insights and conclusions from the discussions. 
Some stakeholders also participated in this final discussion.   
  
The 25-minute discussions in breakout groups were aided by a Miro panel. A panel was available for 
each service and group, with a series of general questions and some post-its available for the 
stakeholders or the moderators to take notes and put them into the panel. The panel also included 
some visualisations and Use Case descriptions that helped the stakeholders understand the services 
and objectives of the SYNCHROMODE services. An example of one of these panels after the activity 
is shown in the figure below. 
 

 
Figure 12: Miro panel with guiding questions focusing on SYNCHROMODE service 2  

The agenda for the 2nd Madrid Case Study workshop also included a description of the 
SYNCHROMODE project and Madrid CS, and the parts of the workshop are enumerated below: 
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10:00-10:10 SYNCHROMODE Project (Presentation)  

10:10-10:25 Madrid CS and Conclusions from 1st workshop (Presentation) 

10:25-10:30 Objectives of 2nd workshop (Presentation) 

10:30-10:40 SYNCHROMODE toolbox (Presentation) 

10:40-10:50 SYNCHROMODE toolbox Madrid CS examples (Presentation) 

10:50-11:00 - - - coffee break - - -  

11:00-12:30 Interactive Activity: Miro Panel – Toolbox Services Discussion: 

Concept and instructions (5’) 

3x25’ rounds of discussion in breakout groups (75’) 

Conclusions (10’) 

12:30-12:35 Closure and Next Steps 

 

3.1.2.2 Key conclusions and requirements from the workshop 
 

3.1.2.2.1 Service 1 
 

• Data sources that may be useful for the SYNCHROMODE toolbox services applied to the 
Madrid CS were identified by the stakeholders: 

o Public transport demand data 
o Delivery demand data 
o Data from users of the service (final users) 
o Logistic center information (size and location) 
o Public transport supply (routes, schedules) 
o Delivery vehicle availability (hours, reach, etc.)  
o Characteristics of vehicles and infrastructure – transport capacity. 
o Event data is very important, especially for those events that may have a significant 

impact on demand (e.g. Black Friday for parcel delivery demand or a big sports event 
for public transport demand). Also roadworks and predicted weather conditions 
could be taken into consideration. 

• Data governance and access: 
o Final user should give permission to access their data to perform the delivery 

(address, etc.). These data should not be shared between agents using the platform. 
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Consider the right of users to access their data and ask for it to be removed. Data of 
the users shall be anonymized (the fields that are not relevant in each case). 

o There should be specific permission from different institutions/companies that 
should agree with the sharing model. Data security systems of each company should 
be taken into consideration. 

o All data on addresses or trip requests should be handled according to the GDPR. 
o Data use commercial agreements for storage and exploitation of primary and 

secondary data. Primary data are those provided to the SYNCHROMODE toolbox. 
Secondary data is data generated by the SYNCHROMODE Toolbox using the primary 
data. 

o All partners should use the same standard to share information (e.g. ISO27001). 
o Confidentiality agreements should be established. NDAs and other. 
o Logistic operators shall only access their own data, but general statistics may be 

useful for all. 

• Data storage: 
o Primary data should be stored in the premises of the data owner, but it can be 

accessed by SYNCHROMODE toolbox through a data connection. 
o Secondary data can be stored at the platform with the notification and/or 

notification to all the owners of the primary data that has been used to generate it. 

• Legislation: 
o There should be a big change in legislation (local, regional, national, European), which 

should be harmonized to allow for these cooperation models.  
o It is definitely a challenge, as legislation should be changed profoundly. 

• Other raised concerns / comments: 
o Data ingestion shall be defined. 
o Microhubs may be used so that sensitive data of each user is not so relevant. Data 

federation may also be a solution for data security. 
o Structured data vs unstructured data. 
o Data from different stakeholders should be standardized thoroughly. It is hard to 

apply algorithms to data coming from several sources. 
o Depending on the model, small companies may be left outside. 

 

3.1.2.2.2 Service 2 

• Relevant indicators for visualizations: 
o For visualizations of public transport demand prediction: origin, destination, time 

period are key. It would be nice to be able to visualize OD matrix flows. 
o Indicate clearly areas of operation. Some will be DRT areas; others will be public 

transport areas. Different colors for different DRT zones. Indicate number of services 
needed, and even type of service (DRT may be more or less flexible, etc.). 
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o Include capacity of public transport, and limits to the service according to this 
capacity and other resources. Compare capacity with expected volume (m3) of 
parcels and passengers, or measure volume capacity (in cubic meters) in general. 

o Understand the needs of each vehicle (which buses and DRT vehicles need special 
places to store parcels). 

• Potential users of the toolbox: 
o Transport planner or transport authority: 

▪ Status of the service 
▪ General performance indicators of the service 
▪ Number of services 
▪ Route availability 

o Fleet operator: 
▪ Number of vehicles available/used 
▪ Route status 
▪ Estimated time for full route/real time. 

• Prediction: 
o It would be useful to predict m3 of parcels for the long-term predictions for UC1. If 

UC2 is to be implemented, then this has to be taken into account for dimensioning 
transport services. 

o Predict statistical variability of demand to help define the type of service to cover 
each area and the routes. 

o Prediction shall be done by section of bus line. For each section between stations. 
Some sections of the same bus line may be empty, and others may be full.  

• Monitoring: 
o For performance assessment: 

▪ Trip distances 
▪ Travel times 
▪ Passenger and parcel cost 
▪ Waiting times 
▪ Maximum service distance for DRT 

o For operations 
▪ Assigned resources 
▪ Service status: estimated time of arrival/departure (ETA/ETD) 
▪ Is there availability for parcels? 
▪ Traceability of parcels is key 

• Other raised concerns / comments: 
o Maybe the decision for the DRT routes shall be “taken out” of the SYNCHROMODE 

toolbox functionalities. DRT route changes constantly according to new requests and 
it is easier if DRT operators manage this. [But then the generated routes will not be 
optimal also from the parcel perspective]. 
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3.1.2.2.3 Service 3 

• Identified indicators: 

o Passenger: 

▪ Travel time 

▪ Transfers.  

▪ Reliability of the service, regularity, punctuality (very important) 

▪ Perception 

▪ Reason for use 

▪ Distance from DRT drop-off point to final destination: common stops? 

Clusters? 

o Parcels: 

▪ Transfers: exchange between legs in public transport and freight operators is 

key. 

▪ Delivery: from DRT to final user. There should be parcel lockers and/or a 

temporal frame for delivery (depending on delivery criteria). 

o Service: 

▪ Cost: Depending on the expected cost reduction and cost increase in different 

aspects, the use cases may require public funding.  

▪ Emissions from delivering parcels. 

▪ Vehicle type 

• Other raised concerns/comments: 
o Public transport is not flexible at all, so DRT is great as a complementary transport 

service. 
o Depot/parking for DRT vehicles is relevant for optimization. 
o Logistic microhubs. 
o Doubts about feasibility of use cases due to work regulations and handling parcels: 

who is operating the parcel? 
o Logistic operators have very tight costs, it is a very competitive sector. Thus, some 

may use the tool to take advantage, sharing only those parcels in very inefficient 
destinations. This shall be taken into consideration when designing the system for 
sharing parcels. 
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3.2 Netherlands Case Study 
3.2.1 Workshop 1: Stakeholder engagement and baseline conditions 
 
For the Dutch Case Study, the Keukenhof focus area was chosen as the topic of the first stakeholder 
workshop. The workshop was held in an old train station in Lisse. The station is not in use anymore. 
The train tracks are still in use. Attendees were welcomed in an old waiting room.  
 
The following stakeholders attended the workshop:  
1. Steven Boerma, MAPtm 

2. Jillis Mani, PZH 

3. Machiel Kleingeld, Arriva 

4. Rick Overvoorde, MAPtm 

5. Erik de Romph, traffic model developer, RHDHV 

6. Frank Kat, Arriva 

7.  Bart Lannoo, Be-Mobile 

8. Berend Feddes, PZH 

9. Ronald Dees, HLTsamen 

10. Dennis Oremus, Arriva 

11. Simon Ceulemans, ZHB 

12. Sam van Dam, Rent a bike 

13. William Helmond, PZH 

14. Niels Verduijn, ZHB 

15. Rick van der Velden, PZH 

 
The agenda of the workshop was as follows: 

- Introduction of the project team and a round of introductions of all attendees. 
- Introduction of SYNCHROMODE 
- Q&A on SYNCHROMODE 
- Feedback from the regular Keukenhof traffic management meeting 
- Workshop part 1: View on the problem per organisation 
- Workshop part 2: Impact canvas 
- Workshop part 3: Organisation, information and implementation 

 
 
Feedback regular Keukenhof Traffic management meeting  
Keukenhof uses a time slot reservation system since the COVID-19 pandemic. Visitors can alter the time slots 
up until three days before the planned visit. Keukenhof can closely monitor expected visitors. When a visitor 
is at the gate outside his/her/their timeslot, they can still enter. Visitors can also always buy a ticket when 
they come to the gate of Keukenhof. 
 
Keukenhof is aiming for a maximum number of visitors of 40.000 per day. This is dictated by the capacity of 
the network. The maximum capacity of the location itself is 65.000 visitors. 40.000 is usual for a weekend 
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day or holiday. On a workday with good weather, there are about 30.000 visitors. German and Belgian tour 
operators buy bulk visitor cards. However, the amount of tour operators is slowly decreasing. Yet, the 
number of campers and cars is increasing. 
 
The traffic management scenarios from the past years will stay in place for season 2024: Scenario 
descriptions have been made available internally to SYNCHROMODE partners (in Dutch). The traffic 
management desk will get 3 days upfront for the expected number of visitors. The average visit time is 3 
hours, but there are some trends within different nationalities. Japanese visitors leave quite often within half 
an hour whereas Indian visitors stay all day. The inflow of people is rather predictable except for days of good 
weather in periods when the weather is rather bad. Dutch people tend to grab that opportunity. 
Outflows are more capricious and can be sudden when the weather changes during the day. 
 
Next to Keukenhof visitors, there are also visitors that come to the Bollenstreek area. This is the area where 
the flower bulb cultivation has started and is also very appealing in spring to many tourists. These people 
move in the same geographical area by car and/or bike to visit small attractions next to Keukenhof.  
On-site buses and coaches use a different entrance than the two entrances for cars. The one for buses and 
coaches are two entrances further when reasoning from the N207 and N208. Buses and coaches coming from 
the A44 have to drive the same route as cars. There are few alternative routes, but they are only being used 
when informed upfront. The regular public transport is also affected by the high congestion during peak days. 
 
20% of all visitors are using buses provided by Arriva and include round trips from Amsterdam RAI, Schiphol, 
Leiden and Haarlem. 
 
Major roadworks at the A44 will start at the end of 2025. This can result in even more congestion when we 
do not adapt.  
 
Furthermore, there are other flower experiences opening: Tulip experience, tulip barn, tulperij, pluktuinen, 
kabouterpark, sale of flowers besides the road.   
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Figure 13: Area around Keukenhof in Netherlands 

 

 
Figure 14:Keukenhof and parking area in Netherlands 
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Current problems and bottlenecks from regional stakeholders 
 
Municipality Hillegom, Teylingen, Lisse 

• Filling up arterials towards Keukenhof, especially N207/208, Stationsweg and Lisse in 
particular. This affects the economy in Lisse and commuters leaving or returning in the 
evening. Due to dense traffic, local people will use different smaller roads. For example. 
Through Hillegom, Teylingen, Noordwijk N443 which also increases chances of congestion in 
these areas.  

• Finally, a big bottleneck in the province of Noord-Holland is the Lisserbrug as this bridge adds 
to the congestion problems. (other bridges are bottlenecks as well.) Operating the bridge 
may result in jams that may spill back to the highway. 

• Special holidays like Mother's Day and Easter are peak days. 

• Accidents at the N207/N208 roads are adding to the congestion of the whole area. 

• Weather conditions are a big influence in the number of visitors as well as the status of the 
blossoming of the fields are.   

• The traffic is becoming especially a big issue when there are more than 28.000 visitors in a 
day. The maximum of 40k visitors is already a large relief for the road network. 

• Many vehicles are searching for parking areas or nice views, resulting in extra movements 

• No measurements on municipal roads. 
 
Arriva 

• Timeslot systems already helps. 

• The traffic management department of Arriva can send out push messages toward the bus 
drivers, so they would be able to drive a different route, these routes can follow pre-defined 
scenarios.  

• There are still many delays which affect the whole management process to secure a reliable 
round trip. 

• Real-time data is not perfectly reliable yet. 

• Prediction of traffic jams would help to reroute buses upfront. 

• More information regarding expected busy days will help to schedule the whole operation 
accordingly. 

• The round-trip from Schiphol to Keukenhof is being done with 18 buses in both directions. 

• Delayed buses result in delays for successive runs as well, leading to increasing delays and 
reduced capacity. Also for lines not related to Keukenhof. 

• Bridge openings and consequential jams are a problem. 

• The regular operation of public transport is being affected heavily as well.  

• Switching of drivers is being done in a very congested area at the N208.  

• In general, people need to leave 20 minutes earlier to reach their destination, due to longer 
travel times. 

• Bloemencorso is a big problem. 
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• Express line is more flexible than regular lines. 
 
Province of Zuid-Holland, regional coordinator 

• Regulating the outflow was pre-Corona a real issue (the maximum visitors in that period was 
65.000).  

• Pre-COVID, people were directed with text vehicles and traffic controllers (on site) towards 
N206. However, people still turned around to Keukenhof at Stationsweg or at the next 
roundabout as they followed their navigation. Rick thinks that people do not trust those text 
vehicles and rather follow their navigation systems. 

• Also, the lack of knowledge of drivers how, what we call turbo roundabouts, work gave 
gridlocks. 

• Cut-through traffic is a problem for road safety especially for bicycles. 

• Rat running is a problem, locals and visitors. 
 
Province of Zuid-Holland, IC desk 

• Providers can manage the car flows better when they insert the correct information 
regarding routing and entrance locations. 

• 1st of May is also a busy day due to the German holidays. 

• Rerouting is possible if we know the traffic situation upfront. Another approach from the 
A44 is the option. 

• The navigation point was the bus entrance of Keukenhof. The entrances of Keukenhof for 
car are not really clear (see pictures) when you pass by. 

 
Local bike renting shop 

• Visitors not visiting Keukenhof, but just the views neglect safety 

• Other flower parks 

• There is also danger in the current traffic situation. For example, people parked their cars 
next to some tulip fields on an arterial road such as N206 a few years ago.  

• It is also extremely dangerous when people want to follow their navigation system and make 
a turn at these arterial roads.  

 
Rijkswaterstaat 

• Maintenance on the A44 will have large impact, capacity will be maximum 75%. 

• Impact on behaviour is important 

• Predicting demand is important 
 
Zuid-Holland Bereikbaar 

• Influencing the routes people take in the apps. When people are coming from Belgium or 
South of the Netherlands, they can follow a specific route that would be different than 
people from the west. 
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Traffic model developer 

• Development of housing is important to take into account as well. 
 
 
Case Study vision and expected impacts 
Results and analysis from the workshop 
 
The input from the impact canvasses has been processed, resulting in the tables below. Not all tables 
contain information in all rows, no information on these rows was given in the delivered impact 
canvasses. The tables are categorized into tables. In the title of each table, it is indicated if the 
solution in the table is in scope of SYNCHROMODE. The tables are categorised into pre-trip 
influencing, on-trip influencing, parking, dynamic traffic management, modal shift, and safety. 
 
 
Information/influencing pre-visit 
 
Informing residents (in-scope) 

- Traffic alarm for residents or people working in the area in order to reduce other traffic 
Benefits - Higher throughput due to less vehicles 

- Maintaining Arriva timetables 
Expected effects - Better throughput Bollenstreek 

- Better informed travellers 
Opportunities / challenges - Implementing the parking area 

- Sending out traffic alarms 
 
Informing travellers pre-visit (in-scope) 

- Send an e-mail a few days in advance 
- Inform on expected volume of traffic 
- Sending them to either p1 or p2, depending on origin, 
- Inform on usage of text cars 

Benefits -  
Expected effects -  
Opportunities / challenges -  

 
 
Adjusting price of tickets dynamically (out-of-scope) 

-  
Benefits  
Expected effects  
Opportunities / challenges -  
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Route advice per country for tourists  (in-scope) 
-  

Benefits - Spread traffic over multiple routes 
Expected effects -  
Opportunities / challenges -  

 
Coupling usage of time slots with an indication of traffic volume (in-scope) 
 

-  
Benefits -  
Expected effects -  
Opportunities / challenges -  

 
 
 
Information during the trip 

 
 

 
  

Align information on text cars and in navigation apps (in-scope) 
 
Benefits  
Expected effects  
Opportunities / challenges Opportunities: 

VM-IVRA (sending text car info through DIB) 
 

Steering traffic earlier on their route / proactively (in-scope) 
 
Spread traffic earlier and according to the currently used traffic management scenario 
Benefits Spread traffic, less vehicles on n207/n208 
Expected effects Higher throughput in and out, higher MFD 

flow 
Opportunities / challenges Distribute combined information from SPs 

Use RWS-PZH web-app for incidents or traffic 
jams 
In-car information 
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Parking 
 

 
 

 
Parking area near n207 and use shuttle bus (out-of-scope) 
 

-  
Benefits -  
Expected effects -  
Opportunities / challenges -  

 
Dynamic Traffic Management 
Traffic management scenario advice (in-scope) 

-  
Benefits Planning phase: 

- Expected use of the scenario 
- Expected impact on the network 
- Potential conflicts 
- Control measures 
- Multimodal advice 

During use of the scenario: 
- Automatic activation 
- Real-time steering (possibly 

automated) 

Better signage near Keukenhof (out-of-scope) 
 
Benefits  
Expected effects  
Opportunities / challenges Opportunities: 

VM-IVRA (sending text car info through DIB) 
 

Resolve miscommunication location parking areas / entrance Keukenhof (in-scope) 
- The entrance shows at the bus entrance in navigation systems, confusing people 

navigating towards Keukenhof 
Benefits - No more discussion on the roundabout 

- Less searching traffic 
Expected effects - Clear information for travellers 
Opportunities / challenges - Adjusting the address in navigation 

systems (open street maps, website 
Keukenhof, google maps) 
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After: 
- feedback loop expected vs realised 

effects 
Expected effects - Spread traffic 

- Less jams 
Opportunities / challenges Opportunities 

- Knowledge and technology is there 
- We have enough data 

Challenges 
- Separate systems 
- Advice does not mean change 
- We can never communicate “do not 

come” 
 

 
 
Bridge opening Ringvaart (in-scope) 

- Not opening the bridge when it’s very busy 
- Earlier communication of bridge opening 
- Organising traffic management differently -> using the bus bridge 

Benefits Less stand-still traffic 
Less traffic at intersections near the bridge 

Expected effects  
Opportunities / challenges - Influence water traffic 

- Influence bridge opening 
 
Modal shift 
Chain mobility (in-scope) 

- More shared bikes at Hillegom station 
- Make renting easier 
- Share information on website Keukenhof about PT and bike 
- Combine tickets 
- Provide benefits, such as free coffee, with combination tickets 
- P+R 

Benefits  
Expected effects  
Opportunities / challenges - PT (ARRIVA) can currently handle 10k 

passengers on a busy day 
- Implementing P+R in navigation 

systems 
- Informing people on the road 
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Safety 
Reduce conflict points with cyclists (out-of-scope) 

- Change advised routes, avoid busy roundabouts 
Benefits -  
Expected effects -  
Opportunities / challenges -  

 
 
Provide clear areas for pictures (out-of-scope) 

- People making pictures besides the road at unsafe places 
- Provide photo-tour 
- Reduce parking possibilities at unsafe spots 
- Spread car/bike better 

Benefits - Less incidents, so less jams 
- Less ambulances 

Expected effects -  
Opportunities / challenges -  

 
Stakeholder needs and baseline conditions 
Results and analysis from the workshop 
 
 

 
Figure 15: Post-it notes from the workshop in Netherlands 
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Figure 16: Workshop outputs through interactive post-it notes in Netherlands 

 
 

Wachtkamer 2 
• Bridge predictions 
• Residents and employers approach 
• Timeslot management 
• Flow of emergency services 
• Smart parking with shuttlebus 
• Maps (google) navigation (Waze, 

Flitsmeister 
 

Wachtkamer 3 
• Inform residents and commuters up 

front 
• Problems with flower stalls 
• Keukenhof inform visitors 
• Usage of social media  
• Prediction models 

• Flower radar 
• Weather of past few weeks 
• Weather forecast next days 
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3.2.2 Workshop 2: Stakeholder needs and system requirements 
 
The 2nd Dutch Case Study workshop took place at the Arriva bus depot in Leiden on the 29th of 
January. The following people attended the workshop: 
1. Machiel Kleingeld, Arriva 

2. Berend Feddes, Province of South-Holland 

3. Dennis Oremus, Arriva 

4. Tessel van Ballegooijen, MAPtm 

5. Wouter van der Meer, Arriva 

6. Daphne Nijmeijer, Leiden (manager of the Holland-Rijnland traffic model) 

7. Ronald Dees, HLTSamen 

8. Ronald de Haan, Province of South-Holland 

9. Michel Molag, Province of South-Holland (Traffic models) 

10. Lara Zomer, Province of South-Holland 

11. Evert Gellynck, Be-Mobile 

12. Rick Overvoorde, MAPtm 

13. Bart Lannoo, Be-Mobile 

14. Steven Boerma, MAPtm 

15. Berber Dotinga, Arriva 

 
The agenda of the workshop was as follows: 
 

• Introduction 
• SYNCHROMODE project introduction 
• Workshop 

• Regional traffic insights 
• Variables impacting traffic demand 
• Predicting traffic demand 

• Closing 
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Figure 17: An impression of the second stakeholder workshop 

 
During the first workshop session, attendees were asked to draw their local traffic insights onto a 
large map, containing all inductive loops in the area, as can be found in the figures above. In this 
way, important intersections or busy roads were identified and ideas for analysing the traffic flow 
in the area were gathered. For the second step of the workshop, attendees were asked to identify 
sources of data that could be used for analysis of traffic patterns in the area, as well as prediction 
of traffic demand on a long and short-term basis. As a third step, attendees were asked to provide 
their local insights into prediction of traffic demand. In the following paragraphs, interesting insights 
are summarised. The insights may sometimes be a question that needs answering. 
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Figure 18: Southern part of the map used during the second Dutch stakeholder workshop 

 

Figure 19: Northern part of the map used during the second Dutch stakeholder workshop 
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General insights 
• Busy Beach Days: Arranging three days in advance might be too tight regarding bus 

deployment. 
• Rain on busy days: Should we assess one hour in advance due to rain (leading to many 

people leaving the area at the same time) and the need for additional buses?  
• Streamlining Procedures: We need to establish agreements to facilitate quicker adjustments 

during the season. These could involve financial arrangements or coordination with 
Keukenhof regarding bus deployment based on various variables. 

• Bus deployment during good weather: Is it feasible to allocate fewer buses to specific areas 
during good weather so that they can be redirected to busier locations? 

• Decision variability: Decisions vary by topic. For instance, on Labor Day, we anticipate 
increased (international) traffic. Pre-emptive action can be taken. Similarly, during other 
holidays and long weekends, people alter their travel behaviour. They may tolerate longer 
car journeys more easily. What constitutes an acceptable extended travel time and different 
behaviour in such cases? 

• Influencing travellers: Which travellers are easily influenced? What are user groups? 
• Hot weather alternatives: On scorching days, can we redirect travellers to lakes or 

swimming pools instead of overcrowded beaches? 
• Beach specific challenges: We should assess issues at each beach and identify opportunities 

to guide individuals to alternative beaches. 
• OD relationships: What are the travel patterns between the beach and Keukenhof? When 

should beach access be restricted? These relationships shift with prolonged good weather. 
The longer the favourable conditions persist, the greater the proportion of visitors from the 
immediate vicinity. 

• Don’t forget Duinrell: Duinrell also generates significant traffic in the region, comparable to 
Keukenhof’s transportation patterns. 

• Arriva constraints: As Arriva, we cannot arbitrarily alter routes. We are bound by our 
network lines and contractual agreements. Ideally, Flitsmeister routes should be adjusted in 
a specific manner to address this. 

 
Regional traffic insights and important questions 

• Duinrell and Kagerplassen Considerations: Duinrell and Kagerplassen should not be 
overlooked in the traffic analysis. While they represent a distinct traffic flow, they also 
contribute to congestion. Additionally, it’s essential to map all public swimming pools. On 
hot days, people seek cooling options. 

• Understanding Overnight Stays: It’s crucial to know where individuals spend the night 
before and after their beach visits. This information informs travel patterns. 

• Parking Lot Assessment: Can we obtain real-time occupancy data for parking lots? This way, 
we can direct travellers to less crowded sections of the beach. For instance, we could inform 
them an hour in advance that they can take the bus at a reduced fare. While the RDW 
registers cars, determining their origin (e.g., lease vehicles) remains challenging. If open data 
is available, it could enhance our modelling (consider Katwijk and Noordwijk). 
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• Timing Differences: Can we leverage timing variations? Consider commuting hours and 
holiday traffic. 

 
 
 
Variables impacting traffic demand 

• Data Sources and Variables: We are examining the open data from the NDW, open parking 
data, and travel times. While we already have a list, the purpose of this component is to 
identify any missing variables that would be useful for better decision-making and 
measurement. 

• Keukenhof Bloom Visibility: How transparent is the Keukenhof bloom status? This factor 
significantly influences visitor numbers, in addition to the weather. 

• Kustwacht (Coast Guard) Predictions: How does the coast guard forecast crowd levels? This 
responsibility likely falls under emergency services. 

• “Do Not Go to the Beach” Message: Who issues the directive to avoid the beach? It’s likely 
the safety region. This is crucial for emergency services’ navigation during accidents. We 
should explore how this data can be made accessible for our use. 

• Challenges with Train OD Relationships: Obtaining HB (home-to-beach) relationships for 
trains is challenging. 

• Understanding Diverse Traveler Types: We must also consider various traveller profiles. 
Coordinating with students presents difficulties since schedules are not shared, leading to 
mismatches between waiting students and available buses. 

• Arriva’s Insight into Passenger Movement: Arriva has visibility into passenger movements 
and groups. We can incorporate this data and input into our model. 

 
Predicting traffic demand 

• Integration of Information: This segment focused on how all information converges and 
what actionable insights we aim to derive for improved area flow. 

• Arriva’s Capacity Optimization: Arriva primarily seeks to enhance capacity utilization more 
effectively and intelligently. 

• Provincial Goals: The province aims to enhance the region’s attractiveness while 
maintaining the well-being of current residents. 

• Refining Additional Objectives: We should further concretize other objectives while 
remaining mindful of potential conflicting goals. 

• Strandradar Example: An illustrative example discussed was a “strandradar,” akin to a 
weather radar but specifically for beach congestion. It would provide real-time weather 
conditions and anticipated crowd levels. 

• Dual Information Streams/Users: There are two distinct information streams/users. First, 
user-facing tools like the strandradar would inform beachgoers about expected congestion 
and potentially offer discounted bus tickets. Second, service providers seek real-time and 
anticipated congestion data to proactively respond (even days in advance). Governments, 
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transport operators, and stakeholders can then strategically allocate resources to improve 
flow. 

• Time Scales Consideration: Should we work with varying time scales—minutes, days, and 
months? 

• Traveler Communication Channels: We can inform travellers via social media, 
Keukenhof/regional/strand websites, and newspapers about expected congestion. 
Additionally, we should communicate extended travel times. What duration is acceptable 
for travellers? 

• Influencing Behaviour: Further discussions centred on influencing people. Despite physical 
signs indicating detours and smoother routes, individuals often follow apps like Flitsmeister. 
Additionally, popular destinations tend to attract crowds, making it challenging to guide 
behaviour effectively. 

 
 
3.2.3 Additional workshop data-driven roadworks planning 
As the Dutch CS spans over a wide variety of applications of the to be developed Synchromode tools, 
an additional workshop focussing on data-driven roadworks planning was held. The workshop was 
held on the 22nd of January through a short Teams meeting. Employees of the Province of South-
Holland that are involved with “RegioRegie” attended the workshop. RegioRegie is a collaboration 
between regional road authorities where roadworks are planned collaboratively. The goal of the 
workshop was to identify the needs of RegioRegie. Through the Dutch CS, RegioRegie wants to 
implement a more data-driven way of this collaborative planning. A Miro board was used to gather 
input on user needs, already existing tooling, data that could be used and interesting projects for 
which the tool could be tested.  
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Figure 20: Resulting Miro Board during the workshop 

 
From this workshop user stories will be defined. These will be used as discussion points for WP4 
and WP5, as this use case will be supported by a traffic modelling approach, in combination with 
an optimisation approach. 
  



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 61 of 
145 

 

3.3 Thessaloniki Case Study 

 
3.3.1 Workshop 1: Stakeholder engagement and baseline conditions 
 
Description of the workshop, format, agenda, participants, etc. 
 
The 1st Thessaloniki Case Study Workshop took place at the Nikopolis Hotel Thessaloniki, on the 19th 
of October 2023. 36 representatives of 17 organizations took part in the workshop: 

• Centre for Research and Technology Hellas – Hellenic Institute of Transport (CERTH-HIT) 

• Organisation of Urban Transportation of Thessaloniki 

• Transport Authority of Thessaloniki S.A. 

• Municipality of Thessaloniki 

• Municipality of Pylaia - Hortiati 

• National Emergency Aid Centre 

• Fire Brigade 

• Yunex Traffic 

• Tredit S.A. 

• Egnatia Odos 

• Otoparking 

• Taxiway 

• Euroconsultants S.A. 

• EIT KIC Urban Mobility 

• Port of Thessaloniki – ThPA S.A 

• Deeptraffic 

• ITS Hellas 
 
The agenda for the 1st Thessaloniki Case Study Workshop also included a description of the 
SYNCHROMODE project and the Thessaloniki Case Study, as well as a coffee break, a presentation 
of each participant, a few minutes for closure and next steps, and a light lunch: 
 

10.00-10.20 Arrival - Welcome - Purpose of the 1st SYNCHROMODE Interactive Co-Creation 
Workshop 

10.20-10.30 Tour de table – Presentation of every participant 

10.30-10.45 Presentation of the SYNCHROMODE project 

10.45-11.00 Presentation of the Thessaloniki Case Study and its Use Cases 

11.00-11.30 Coffee break 
11.30-12.50 1st Interactive Session: 
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Serious Game for determining the needs and requirements of the entities 
involved in the Multimodal Traffic Management of the Metropolitan Area of 
Thessaloniki 

12.50-131.20 2nd Interactive Session: 
Benefits, impacts, challenges, and risks in the Multimodal Traffic Management of 
the Metropolitan Area of Thessaloniki (SWOT Analysis) 

13.20-13.30 Conclusions and update on the next relevant actions of the SYNCHROMODE 
project 

13.30-14.00 Light lunch 

 
The workshop aimed to both foster participants´ engagement and validate the requirements already 
identified for the Thessaloniki Case Study. To achieve this, two interactive sessions were organized. 
In the 1st Interactive Session – Serious Game, attendees were split into two groups. Each group 
received a booklet outlining the game's scope, rules, and questions. They were presented with 
different scenarios: one group addressed an accident on the Thessaloniki Ring-Road during morning 
peak hours, while the other dealt with traffic congestion at the city's West entrance during evening 
peak hours. In the 2nd Interactive Session – SWOT Analysis, the groups remained the same. Each 
grouped was provided with a table for the Thessaloniki Case Study's use case, where the Strengths, 
Weaknesses, Opportunities, and Threats were to identify. 
 
These two sessions, the Serious Game and the SWOT Analysis, offered valuable opportunities to 
explore and discuss crucial aspects related to the Thessaloniki Case Study and its respective use 
cases. 
 
The following are the use cases for the Thessaloniki Case Study: 

• UC T.1: Resilient traffic management - event management 

• UC T.2: Combined passenger and freight transport management 

• UC T.3: Traffic management and MaaS 

• UC T.4: High fidelity traffic management 

• UC T.5: MFD and multimodal MFD based traffic management 

• UC T.6: Coordination between multiple TMCs and/or TMCs and service providers 

• UC T.7: Multimodal load balancing 

• UC T.8: Real time data exchange between various actors  

• UC T.9: Management of connected & highly automated/autonomous vehicles (private, 
shared, delivery robots) 

 
At the time of the 1st Workshop, there was a clear understanding of the concept and 
implementation of six out of nine use cases related to the Thessaloniki Case Study. These six use 
cases, presented for both the SWOT analysis and the Serious Game, are as follows: 

• UC T.1: Resilient traffic management - event management 

• UC T.2: Combined passenger and freight transport management 
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• UC T.3: Traffic management and MaaS 

• UC T.6: Coordination between multiple TMCs and/or TMCs and service providers 

• UC T.7: Multimodal load balancing 

• UC T.8: Real time data exchange between various actors  
 
Case Study vision and expected impacts (SWOT Analysis) 
Results and analysis from the workshop 
 
Tables Table 4 to Table 9 highlight the main Strengths, Weaknesses, Opportunities, and Threats 
identified for use cases 1 to 6 respectively. Items with the indication “(M)” were moved or 
rephrased to better correctly fit one of the SWOT elements. 
 

Table 4: SWOT for Use Case 1 

Use Case 1: Resilient traffic management - event management 

Strengths Weaknesses 

1. Continuously increasing use of new 
technologies (e.g., mobile phone) (M) 

1. Completeness and reliability of information 

2. No clear responsible entity 

3. Absence of substantial alternatives due to 
the network morphology of Thessaloniki 

4. Difficulty of using new technologies by older 
age groups and/or specific population 
groups 

Opportunities Threats 

1. Ability to quickly restore network (M) 

2. Ability for better traffic management through 
event prediction (M) 

3. Ability for better traffic management through 
free updates for travellers (M) 

4. Ability for better traffic management through a 
multimodal approach to the problem (e.g., 
information about other means, alternative 
routes) (M) 

5. Potential for further utilization of collected 
data for new use scenarios in the future 

1. Increased load on alternative routes 

2. Uncoordinated organization and poor 
cooperation among stakeholders 

3. Provision of invalid/wrong information 

4. "Compliance" problem of travellers with 
instructions/information (incomplete or 
absolute) 
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6. Future development of new services and 
corresponding applications for traveller 
information 

7. Reduction of traveller stress through better and 
immediate information 

8. Future cooperation between stakeholders 

9. Addressing flyover problems 

10. Reduction of traffic congestion 

11. Reduction of pollution 

12. Creation of a valid and detailed database of 
accidents 

Comments 

This analysis suggests the following steps towards expediting the fruition of Use Case 1: 

• Enhancing Data Reliability-Address the weakness of information reliability by implementing 
advanced data verification methods, which could improve decision-making and public trust. 

• Inclusive Technology Adoption- Target technology adoption barriers in specific population groups 
through user-friendly interfaces. 

• Improved Stakeholder Collaboration: The threats point towards the need for better coordination 
among various stakeholders. Establishing a c collaboration platform could potentially improve 
response times and information accuracy. 

 
Table 5: SWOT for Use Case 2 

Use Case 2: Combined passenger and freight transport management 

Strengths Weaknesses 

1. Previous established relationships with key 
stakeholders such as local governments, 
transport operators, and logistics companies 

2. Current state already integrates to an extent 
various modes of passenger and freight 
transport. 

1. Need to effectively manage multiple and 
diverse stakeholders 

2. Different regulations and standards for 
passenger and freight transport 

3. Conflicts in prioritizing between private 
passenger, public, and freight transport 
needs. 
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4. Lack of necessary on-board equipment (e.g. 
connected public transport vehicles) 

5. Aging infrastructure 

Opportunities Threats 

1. Potential Public-Private Partnerships 

2. Data-driven transport policy making 

3. Improved mobility for both passengers and 
freight, leading to more efficient city logistics 

1. Need to constantly adapt to emerging 
technologies (e.g. UAVs) 

2. Shifts in consumer preferences affecting 
transport patterns and demands. 

Comments 

This analysis suggests the following steps towards expediting the fruition of Use Case 2: 

• Enhancing Data Reliability-Address the weakness of information reliability by implementing 
advanced data verification methods, which could improve decision-making and public trust. 

• Strengthen Stakeholder Collaboration: Enhance cooperation and coordination among the 
diverse stakeholders involved, including local governments, transport operators, and logistics 
companies. 

• Balance Transport Needs: Develop strategies to address the conflicting needs of private 
passenger, public, and freight transport. This might involve implementing scheduling and 
routing optimizations to minimize conflicts and improve overall efficiency. 

• Implement Data-Driven Decision Making: Utilize data analytics to inform transport policies and 
optimize operations for both passenger and freight transport. 

• Monitor Consumer Behaviour Trends: Regularly assess shifts in consumer preferences and 
adjust transport strategies accordingly to meet changing demands and patterns. 

 
Table 6: SWOT for Use Case 3 

Use Case 3: Traffic management and MaaS 

Strengths Weaknesses 

1. High public awareness and support for 
sustainable technologies 

2. Expanding network of shared micro mobility 
vehicles already in use 

1. Resistance among the public to shift from 
private vehicle use to shared or public 
transport. 
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3. Upcoming metro system and plans for new 
parking spaces 

2. Ongoing issues related to the handling of 
personal user data and ensuring 
cybersecurity 

3. Difficulty in fully integrating different 
transport modes and services into a 
seamless user experience 

4. Challenges in maintaining the financial and 
operational sustainability of MaaS platforms 
and traffic management systems 

5. Some urban areas lack the necessary 
infrastructure to support comprehensive 
MaaS solutions 

6. Low confidence in public transport and 
public used to private car use 

Opportunities Threats 

1. Environmental benefits 

2. Data-driven insights optimizing routes, 
reducing travel times, and improving level of 
service 

3. Provision of integrated/comprehensive 
mobility solutions 

4. Advanced traffic management systems can 
reduce congestion and improve overall traffic 
flow 

1. Potential impact of economic downturns on 
investment and funding in micro-mobility 
and MaaS solutions 

2. Risk of existing systems and platforms 
becoming quickly outdated due to fast-
paced technological evolution. 

3. Challenges posed by aging transport 
infrastructure in supporting other transport 
modes 

Comments 

This analysis suggests the following steps towards expediting the fruition of Use Case 3: 

• Increase Public Engagement and Education: Focus on educating the public about the benefits of 
shared and public transport. Addressing misconceptions and highlighting advantages such as 
cost savings, environmental benefits, and reduced congestion can help overcome resistance. 

• Integration and User Experience: Work on integrating different transport modes seamlessly. 
This could involve developing a comprehensive app or platform that allows users to easily plan 
and pay for multi-modal journeys. 
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• Promote Infrastructure Development: Advocate on upgrading and expanding infrastructure to 
support a comprehensive micro-mobility and MaaS solutions, particularly in areas currently 
lacking such infrastructure. 

 
Table 7: SWOT for Use Case 6 

Use Case 6: Coordination between multiple TMCs and/or TMCs and service providers 

Strengths Weaknesses 

1. Existing capabilities of private entities for the 
benefit of the Traffic Control Centres (M) 

1. Differences in mindset and agenda of 
organizations 

2. Incompatibility of platforms/information 
systems 

3. Current framework of cooperation and 
potential competitive issues 

4. Lack of legislative framework 

5. Lack of technological capabilities in some 
organizations (M) 

Opportunities Threats 

1. Adoption of best practices/new technologies 

2. Access to additional data and larger volumes 
of information 

3. Better dissemination of information 

4. Improved services (from both Traffic Control 
Centres and private entities) 

5. Creation of collaborative strategies 

6. Recognition of traffic congestion as an urgent 
issue 

7. Creation of channels for quick communication 
(M) 

8. Greater reliability of information and better 
results (M) 

1. Long-term commitment to private 
entities 

2. GDPR issues 

3. Indifference and low participation of 
involved organizations 

Comments 
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This analysis suggests the following steps towards expediting the fruition of Use Case 6: 

• Integration Strategies: Counter incompatibilities and competitive issues by developing 
standardized protocols for seamless data integration and ideally through a  data exchange 
centralized platform. 

• Regulatory Frameworks: Address the lack of legislative frameworks by advocating for specific 
regulations that facilitate collaboration while ensuring GDPR compliance. 

• Building Trust: Address mindset differences through regular stakeholder meetings that aim at 
emphasizing shared goals and mutual benefits. 

• Leveraging Strengths: Utilize the capabilities of private entities in data processing and 
technology to enhance traffic management efficiency. 

 
Table 8: SWOT for Use Case 7 

Use Case 7: Multimodal load balancing 

Strengths Weaknesses 

1. New metro system (M) 
 

1. Differences in mindset and agenda of 
organizations 

2. Lack of available public transportation 
options to increase multimodality 

3. Inability of certain groups to use some 
means of transportation 

4. Difficulty in changing mindsets/ High 
dependence on private cars 

Opportunities Threats 

1. Improved overall traffic conditions (M) 

2. Environmental benefits - Reduced emissions - 
Energy saving (M) 

3. Optimal use of the system's total capacity (M) 

4. Utilization of private entities for the public 
good 

5. New mobility companies/new job positions 

6. Better access to emergency vehicles 

1. Long-term commitment to private entities 

2. GDPR issues 

3. Indifference and low participation of 
involved organizations 
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Comments 

This analysis suggests the following steps towards expediting the fruition of Use Case 7: 

• Exploiting New Metro System: Leverage the new metro system to enhance multimodal 
transportation options. Campaigns promoting the benefits of metro use could shift mindsets 
away from private car dependency. 

• Increasing Public Transport Options: Address the lack of public transportation options to 
improve multimodality. This could involve promoting the expansion of bus routes or 
introducing/expanding shared micro-mobility modes. 

• Inclusivity in Transportation: Develop strategies to make all modes of transportation more 
accessible, especially for groups that currently face barriers. 

• Collaboration with Private Entities: Utilize the strengths of private mobility companies to 
augment public transport services, potentially creating new jobs and enhancing service quality. 

• Managing System Maturity Levels: Address the threat of varying service levels in different 
transport modes by implementing policies or incentives that encourage balanced development 
across all transportation options. 

 
Table 9: SWOT for Use Case 8 

Use Case 8: Real time data exchange between various actors 

Strengths Weaknesses 

1. Presence of underutilized data sources (M) 1. Reluctance to share certain information 
considered a competitive/ Competition 
among organizations/ Lack of a culture of 
cooperation (M) 

2. Unknown actual operating costs 

3. Absence of a coordinating organization 

4. Lack of commonly accepted rules and 
protocols (M) 

Opportunities Threats 

1. Improved quality of planning 

2. Inclusion of predictive data 

1. Imbalance between participating and non-
participating organizations 

2. Low participation of organizations 
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3. Utilization of big data analytics & AI 
technologies 

4. Cultivation of a culture of cooperation 

5. Restoration of trust in public transportation 
by users 

6. Possibility of new collaborations among 
organizations 

7. Promotion of smart cities 

8. Utilization of new data sources 

9. Equal access to information for all 
organizations (M) 

10. Better situational awareness/overview for 
everyone (M) 

11. Optimal use of existing resources (M) 

12. Optimization of overall experience/quality 
(M) 

13. Immediate information/Incident 
management (M) 

3. Low-quality/unreliable data 

Comments 

This analysis suggests the following steps towards expediting the fruition of Use Case 8: 

• Data Sharing Incentives: Address the reluctance to share data by creating incentives for 
organizations, emphasizing mutual benefits, and facilitating easier exchange. 

• Establishing a Coordinating Body: Establish a central body/platform responsible for data 
exchange standards and protocols. 

• Cultivating Cooperation Culture: Implement initiatives and workshops to foster a culture of 
cooperation among organizations, emphasizing the collective benefits. 

• Leveraging Underutilized Data: Utilize existing but underutilized data sources to enhance 
planning quality and situational awareness. 

• Integration of Big Data and AI: Exploit opportunities in big data analytics and AI to improve 
predictive capabilities and overall service quality. 
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Stakeholder needs and baseline conditions (Serious Game) 
Results and analysis from the workshop 
As previously mentioned, in order to collect the requirements and establish the baseline conditions 
for the Thessaloniki Case Study and its corresponding Use Cases from the participants of the 
workshop (stakeholders), an interactive session with a serious game was organized. The attendees 
were divided into two groups, with each group receiving a booklet containing questions, both open-
ended and close-ended questions, two different scenarios.  
 
Below, you will find the results pertaining to the first scenario, which addresses an accident on the 
Thessaloniki Ring-Road during morning peak hours. 
 
Regarding the open-ended questions, the attendees were, firstly, instructed to describe two or 
more distinct pieces of information that the Traffic Management Centre could provide to inform 
travellers about the incident on the Ring Road. The responses gathered confirmed three out of the 
four pre-identified requirements. The complete list of identified requirements, as summarized from 
the key points raised during the game, is provided below. The answers marked as “PR” at the end 
indicate that these were the pre-defined requirements. 

• Impacts of different estimated duration of Traffic Incidents. 

• Presence of Hazards, such as fire or oil spills. 

• Emergency Services Involvement. 

• (PR) Delay. 

• (PR) Journey times on alternative routes. 

• (PR) Incident occurrence and location. 

• Number of Vehicles Involved. 

• Routing of Emergency Vehicle. 

• Number of Involved Vehicles. 
 
The pre-defined requirement that was not identified by the attendees is related to the availability 
of alternative modes of transportation. 
 
The second open-ended question was related to the point in their journey that they would like to 
receive such information via a mobile app. The list of identified/validated requirements is as follows: 

• (PR) Receive information as soon as possible. 

• (PR) Receive information at a fixed distance (e.g., 1000 m). 

• Receive information at the first point with an available alternative route. 

• (PR) Pre-trip. 

• Receive information at the point with the most available alternative routes. 

• (PR) Receive it in real-time regardless of location. 
 
In this instance, all of the pre-identified requirements were validated. 
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The third open-ended question was related to the factors that would influence the respondents’ 
choice to change their mode of transportation. The list of identified/validated requirements is as 
follows: 

• Purpose of journey. 

• Presence of co-passenger. 

• Operational metro system. 

• Expected time for traffic to return to normal . 

• (PR) Number of mode/vehicle changes. 

• Pre-trip knowledge of incident. 

• Real-time information regarding mode/vehicle change. 

• Weather. 

• (PR) Journey time. 

• (PR) Journey cost. 

• (PR) Public transport comfort. 

• (PR) Public transport waiting times. 

• (PR) Safety/security when using public transport. 

• (PR) Public transport reliability. 
 
In this instance, a single pre-identified requirement was not validated. It was related to the value of 
time of traveller. 
 
The fourth open-ended question was related to the information that should be provided via an 
information mobile app so that it would be clear and not distract the user. The list of 
identified/validated requirements is as follows: 

• Provide minimal information and expand upon request. 

• (PR) Use keywords and GUI icons. 

• (PR) Visual messages. 

• Push notification / SMS. 

• (PR) Auditory messages. 

• Haptic Feed. 

• (PR) Pop-up messages. 

• CarPlay. 
 
In this instance, all of the pre-identified requirements were validated. 
 
For the last open-ended question of the first serious game group, participants were asked to 
produce at least two pieces of information the communication of which they believed would 
improve road safety as one approaches/moves towards the scene of the incident. The list of 
identified/validated requirements is as follows: 

• Presence of traffic police. 

• (PR) Occurrence and location of event. 
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• Presence of smoke, oil, debris and in general provide insight on the condition of the 
pavement. 

• (PR) Safe distance related information. 

• (PR) Effective speed limits. 

• Presence of injured party on the road. 

• Availability of lanes in time for lane change. 

• (PR) Starting point and endpoint of the affected area. 

• Optimal approach speed. 

• Incoming emergency vehicles  
 
In summary, 22 out of 24 pre-identified requirements were validated and a number of new 
requirements are deemed as appropriate to introduce to subsequent design stages. 
 
The participants of the second group were also presented with a single ranking question. It 
pertained to the ranking of categories of traffic management strategies that can be implemented 
by the Traffic Management Centre based on their importance. The results from most to least 
important are as follows: 

1. Strategies for increasing road safety. 
2. Strategies based on reliable short-term forecasting of traffic conditions. 
3. Strategies that provide significant priority to public transportation vehicles. 
4. Strategies that strongly encourage a change in mode of transportation, with an emphasis on 

reducing the use of private vehicles and promoting environmentally friendly means. 
5. Strategies primarily based on informing travellers through mobile phone information 

applications. 
6. Strategies for reducing the environmental and climate footprint of transportation. 

 
The answers for the remaining questions took the form of 5-point scales and yes-or-no answers. For 
the analysis and evaluation of the results, the participants were grouped into categories based on 
the type of organization they represented. For each category a consensus index was calculated. In 
the example included in Figure 21, a consensus index of 1 indicates unanimity.  
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Figure 21 Examples of closed serious game session questions 

Overall, the answer to the closed questions addressed to the 1st serious game session group, 
indicate that: 

• There is, generally, a favourable/agreeable stance among stakeholders towards the 
information stated within the questions, with some questions standing out as providing 
particularly acceptable views.  

• There is a high degree of consensus among stakeholders across most questions. 

• Different stakeholder types show slightly varying preferences, but overall trends are quite 
consistent. 

 
In summary, 21 out of 22 pre-identified requirements were validated and a number of new 
requirements are deemed as appropriate to introduce to subsequent design stages. 
 
Similarly, subsequent parts of this section show the results pertaining to the second scenario, which 
addresses traffic congestion at the city's West entrance during evening peak hours. 
 
Regarding the open-ended questions, the attendees were instructed to describe two or more 
distinct pieces of information that the Traffic Management Center could provide to inform travelers 
about the described congestion. The complete list of identified requirements, as summarized from 
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the key points raised during the game, is provided below. As before, the answers marked as “PR” at 
the end indicate that these were the pre-defined requirements. 

• Travel times on congested routes (PR) 

• Travel times on alternative routes (PR) 

• Radio announcements, possibly implementing RDS TMC with a radio station  

• Availability of alternative modes of transport (PR) 

• Delay times  

• Green light countdown  

• End of queue warnings  

• Updates on the network status at significant points (e.g., Egnatia-A. Dimitriou)  

• Information on safe parking areas  (PR) 
In this instance, all of the pre-identified requirements were validated. 
 
The second open-ended question was related to the point in their journey that the would like to 
receive such information via a mobile app. The list of identified/validated requirements is as follows: 

• Receive information as soon as possible (PR) 

• Pre-trip (PR) 

• Receive information at a fixed distance (e.g., 1000 m) (PR) 

• Receive information at the point with the most available alternative routes  

• Receive it in real-time regardless of location   (PR) 
In this instance too, all of the pre-identified requirements were validated. 
 
The third open ended question pertained to factors that would influence a choice for changing 
transport mode. In the following list, 5 preidentified requirements were summarized into the one 
entitled “Level-of-Service of Public Transport” 

• Purpose of journey  

• Need for car later in the day  

• Level of service of Public Transport (includes 5 preidentified requirements-journey time, 
cost, waiting time, reliability, Comfort) (PR) 

• Seamless transition between modes and number of mode changes (PR) 

• Day of the week  

• Intensity of congestion (expected delay time) 

• Weather  

• Safety and security when using public transport (PR) 

• Health and accessibility  

• Knowledge of long-term time savings and environmental benefits  
In this instance, seven out of eight pre-identified requirements were validated. The remaining on 
was related to value-of-time. 
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The third open ended question requested participants to state how they believe information 
regarding congestion should be provided through a mobile app so that it is clear and minimally 
distracting. The following answers were provided: 
 
Vibration 

• Pop-up  (PR) 

• Navigator/in-car system  

• Visual brief description (PR) 

• Auditory messages (PR) 

• Limited scale messages (PR) 

• Map/Pins  

• Use of symbols/colour coding/pictograms  
In this instance too, all of the pre-identified requirements were validated. 
 
For the final open ended question, participants were asked to provide at least two pieces of 
information that would improve road safety as one approaches/moves towards a Railway Level 
Crossing. The following answers were provided: 

• Train ETA (PR) 

• Distance from Railway Level Crossing  

• Train at the Ralway Level Crossing (PR) 

• Traffic volume at significant points (e.g., 26 Oktovriou Street)  

• Auditory Warning  

• Railway Level Crossing protection type (e.g., automatic barriers, guard)  

• Indication of approach to Railway Level Crossing regardless of incoming train  

• Countdown towards barrier closure with color indications  
Both of the pre-identified requirements were validated. 
 
In summary, 21 out of 22 pre-identified requirements were validated and a number of new 
requirements are deemed as appropriate to introduce to subsequent design stages. 
 
Furthermore, participants of this group were provided with two ranking questions. In the first one, 
they were asked to alternative means of transportation according to their preference. From most 
to least desirable, the list is as follows: 

• Metro 

• Walking 

• Bus 

• Taxi 

• Shared Bicycle 

• Shared Scooter 
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The second ranking question was identical to the one asked to the first group. The participants of 
this group ranked traffic management strategies that can be implemented by the Traffic 
Management Centre from most to least important as follows: 

• Strategies for increasing road safety 

• Strategies that provide significant priority to public transportation vehicles 

• Strategies that strongly encourage a change in mode of transportation, with an emphasis on 
reducing the use of private vehicles and promoting environmentally friendly means. 

• Strategies for reducing the environmental and climate footprint of transportation 

• Strategies based on reliable short-term forecasting of traffic conditions 

• Strategies primarily based on informing travellers through mobile phone information 
applications 

Once again, safety proved as the most important factor albeit by a smaller margin. 
 
Regarding the closed questions an identical approach was followed in their analysis. The answers 
followed similar patterns as the ones provided by first participant group. 
 
3.3.2 Workshop 2: Stakeholder needs and system requirements 

The 2nd Thessaloniki Case Study Workshop was conducted on-line, on the 25th of January 2024. 34 
representatives of 14 organizations took part in the workshop: 

 
1. Centre for Research and Technology Hellas – Hellenic Institute of Transport (CERTH-HIT) 
2. Organisation of Urban Transportation of Thessaloniki (OASTH) 
3. Transport Authority of Thessaloniki S.A. (OSETH) 
4. Region of Central Macedonia (RCM) 
5. Municipality of Thessaloniki 
6. National Emergency Aid Centre 
7. Fire Brigade 
8. Traffic Police 
9. Yunex Traffic 
10. TheMA 
11. Egnatia Odos 
12. Otoparking 
13. Aristotle University of Thessaloniki 
14. Deeptraffic 
15. Ministry of Infrastructure and Transport 
16. Euroconsultants S.A. 
17. EIT KIC Urban Mobility 
18. Taxiway 
19. Tredit 
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This online workshop was conducted over the Microsoft TEAMS platform. The interactive session 
also utilized the Mentimeter platform. The agenda for the 2nd Thessaloniki Case Study Workshop 
included the following items: 

• Welcome - Introduction - Purpose of the 2nd Thessaloniki Case Study Interactive Co-creation 
Workshop SYNCHROMODE 

• Brief presentation of results from the 1st Interactive Co-creation Workshop 

• Presentation of services of the SYNCHROMODE Toolbox 

• Interactive Session: Evaluation of the services of the SYNCHROMODE Toolbox 

• Conclusions and Updates on the next related actions of the SYNCHROMODE project 
 
During the interactive session, the attendees were presented with 3 types of questions. The answers 
to the first type of questions were provided in the form of a 5-point scale. The answers to the second 
type of questions were provided in the form of a ranking of pre-identified/defined elements. The 
remaining questions were open-ended. 
 
Analysis and Insights from 5-Point Scale Responses  

A total of 12 Questions were of the 5-point scale type. Specifically, these questions were the 
following: 

• Question 1: How do you rate the importance of this new procedure? 

• Question 2: How important is it for the Traffic Management Center to be connected (either 
at a data exchange or operational level) with other "neighbouring" TMCs? 

• Question 3: How important is it for the Traffic Management Center for public transport bus 
locations to be visualized in real-time? 

• Question 4: How important is it for the Traffic Management Center for emergency vehicle 
(fire trucks, ambulances, etc.) locations to be visualized in real-time? 

• Question 5: How important is it for the Traffic Management Center for environmental factors 
to be visualized in real-time? 

• Question 6: How important is it for the Traffic Management Center for weather condition-
related factors to be visualized in real-time? 

• Question 7: How important is it for the Traffic Management Center for road safety-related 
factors to be monitored? 

• Question 8: How important is it for the Traffic Management Center for parking-related 
factors to be monitored? 

• Question 9: How important do you judge a tool that allows the optimization of traffic lights 
based on current traffic conditions? 

• Question 10: How important do you judge a tool that manages traffic by distributing journeys 
among different routes and modes? 

• Question 11: How important do you judge a new tool that allows for the automated selection 
of optimal, on a case-by-case basis, traffic management scenarios? 

• Question 12: How important do you judge a new optimization tool for the automated 
creation of new traffic management scenarios? 
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For each Question, the analysis was conducted both in terms of stakeholder groups and for the 
whole sample of responders. The participants were grouped into categories based on the type of 
organization they represented. For each category, a consensus index was calculated. In the 
examples included in Figure 24, a consensus index of 1 indicates a unanimous approach, while an 
index of 0 indicates total discord. 
 

 
Figure 22 Analysis of the responses to the third 5-point scale question 

 
Figure 23 Analysis of the responses to the nineth 5-point scale question 

 
Figure 24 Analysis of the responses to the twelfth 5-point scale question 

Based on the provided answers to the 5-point scale type questions, the following may be concluded: 
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Question 3- How important is it for the Traffic Management Center for public transport bus locations to be visualized in real-time?
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Question 9- How important do you judge a tool that allows the optimization of traffic lights based on current traffic conditions?
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Question 12- How important do you judge a new optimization tool for the automated creation of new traffic management scenarios?
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• The consensus factors are consistently high across all questions, usually above 0.8, indicating 
a strong agreement among stakeholders about their perceptions and assessments. 

• The "Emergency services" group frequently appears as the most favourable stakeholder, 
particularly in Questions 1, 3, 4, 7, 8, and 9. This indicates that the provided questions catch, 
to a large extent, the needs and concerns of this particular stakeholder group. 

• Questions 1 and 9 show the highest levels of agreement and favourable views. 

• In Questions 5 and 12, relatively (although well within acceptable parameters) higher mean 
response values are encountered. This suggests that additional attention or clarification may 
be required to address stakeholder concerns. 

 
Analysis and Insights from Ranking-Based Responses  

In total, three questions required answers in the form of a ranking of pre-identified/defined 
elements. For each question, the rankings were averaged both for the whole sample of responders 
and for each stakeholder type group separately. 

 

The first ranking-type question required responders to rank data of various natures in terms of their 
importance to the TMC. The overall ranking is as follows: 

1. Data regarding planned events (e.g., roadworks) 
2. Data regarding unplanned events (e.g., road accidents) 
3. Public Bus related data 
4. Parking related data (on and off road) 
5. Metro related data 
6. Emergency Vehicle-related data (e.g., ambulances, fire trucks) 
7. Data related to taxi fleets 
8. Freight vehicle-related data 
9. Data related to inbound/outbound passengers at the airport/port/intercity bus station 
10. Motorway traffic-related data 
11. Share vehicle-related data 
12. Rail transport-related data 

 

All identified stakeholder groups have consistently ranked data regarding planned and unplanned 
events highly. Emergency services have ranked "Parking-related data" (on and off-road) as their top 
priority (Rank 1). This unique focus suggests that they perceived off-road parked cars as obstacles 
when EVs attempt to reach their objectives.  

The second ranking-type question required responders to rank six of the nine Thessaloniki Case 
Study Use Cases in terms of importance. The overall ranking was the following: 

 
1. Real time data exchange between various actors 
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2. Resilient traffic management - event management 
3. Traffic management and MaaS 
4. Coordination between multiple TMCs and/or TMCs and service providers 
5. Combined passenger and freight transport management 
6. Multimodal load balancing 

 

The overall higher ranking of “Resilient traffic management - event management” and “Real time 
data exchange between various actors”, which are highly prioritized across stakeholders, indicate a 
strong interest in enhancing traffic system resilience and improving data exchange for traffic 
management. The only diverging opinion was stated by the responder representing road operators. 

 

The third ranking-type question required responders to rank the three services to be provided by 
the SYNCHROMODE project in terms of importance. The overall ranking was the following: 

1. Transport network-wide data exchange and integration  
2. Real-time monitoring and prediction of network-wide multimodal transport and traffic 
3. Resilient multimodal transport network and traffic management 

 

This indicated that stakeholder realize to an extent that subsequent services require to an extent 
the realization of earlier functions of the toolbox. The only stakeholders groups that differed in their 
answer were those of “(Public) transport service providers” and of “Emergency services”. 

 
Analysis and Insights from Open-Ended Responses  

The remaining five questions were open-ended and the answers were provided in free-form text. 
Tables X to X provide the summarized responses to each question and insights that may be derived 
by them. 
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4 Citizen consultation and needs assessment 
 
This Chapter focuses on the methodology to collect feedback from the public in the case study 

cities, followed by the results. In the context of multimodal traffic management, a citizen 

survey was used to gather opinions and perspectives from the public on different traffic 

management strategies proposed. In addition to the workshops addressed in this deliverable, 

the survey complements the data gathered from the users to identify their needs and co-

design mobility solutions. 

4.1 Survey objective, scope and target group 

 
4.1.1 Survey objective 

 

The objective of the citizen survey is to address the user perspective on each case study in the 

SYNCHROMODE project. The survey is part of the citizen engagement activities (like workshops 

discussed in the previous chapter), where the design focuses on understanding perspectives from 

different user groups including their needs, expectations, and concerns regarding multimodal traffic 

management. The results of the survey will provide guidance in identifying the areas of 

improvement, evaluating the effectiveness of the proposed strategies, and looking into future policy 

decisions.  

 

4.1.2 Survey scope and target group 

 

The user survey limits its scope to the case study areas within the SYNCHROMODE project and 

focuses on the solutions proposed in each case study with its vision and expected impacts. The 

target user group for the survey is the public who will be directly influenced by the proposed 

multimodal traffic management strategies. These do not include stakeholder groups such as 

transport operators, or public/private actors which contrast with the target group for the 

engagement activity via workshops. 

 

In addition, the survey will address different mobility needs and preferences within the umbrella of 

gender aspects and user groups such as vulnerable road users (VRUs). EU’s Directive 2010/40/EU 

on the framework for the deployment of Intelligent Transport Systems in the field of road transport 

and for interfaces with other modes of transport defines VRU as ‘non-motorised road users, such as 

pedestrians and cyclists as well as motorcyclists and persons with disabilities or reduced mobility 

and orientation’. These user groups were taken into consideration during the execution of the 

design and structure of the survey.  
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4.2 Survey design and layout 

 
4.2.1 Survey design 

 
The survey is designed following the literature study involving user mobility needs, expectations, 

and concerns towards multimodal traffic management, case study description of areas from 

deliverable “D2.5 Case Studies definition”, and the SYNCHROMODE toolbox services. Examples from 

projects like SINFONICA (aiming to facilitate a shift towards innovative, smart mobility concepts 

inclusively and equitably), TANGENT (aiming to develop tools to optimise traffic operations in a 

coordinated and dynamic way from a multimodal perspective), and AITHENA (aiming to build 

trustworthy, explainable, and accountable mobility technology with a human-centric approach) 

along with survey examples from platforms like Eurobarometer were utilized. Eurobarometer serves 

as a polling instrument that is used by the European Commission, the European Parliament, and 

other EU institutions (and agencies) to frequently monitor the state of public opinion in Europe.  

 

 
Figure 25: Survey design involving literature study, description of case study and SYNCHROMODE services 

Considering the three SYNCHROMODE services, the second service (i.e. Cooperative dashboard for 

real-time monitoring and prediction of network wide multimodal transport and traffic) closely 

interacts with the target group for the survey i.e. the citizens. It involves providing citizens with 

travel information services, including services which will be based on active multimodal traffic 

management scenarios. Following the description of the three SYNCHROMODE services in addition 

to the literature and case study description, the survey structure and typology of questions are set 

up. 
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4.2.1.1 Structure and question typology 

 
The survey is structured through 5 sections namely user characteristics, situational factors, 

multimodal mobility needs, expectations and concerns, and case study related questions. A brief 

description for each of the five sections is given, along with definitions of certain terms that may 

appear (following the survey logic), as follows:  

 

User characteristics 

This section includes socioeconomic and sociodemographic indicators such as (but not limited to) 
age, gender, level of education, income and physical characteristics which focuses on persons with 
reduced mobility and people with any ongoing health issues. 
 
Situational factors 

This section includes questions about the living environment and travel mode choices. The term 
micro-mobility that appears in this section refers to a range of small, lightweight vehicles that 
operate at speeds typically below 25 km/h. 
 
Multimodal mobility needs 
This section focuses on the users’ needs for multimodal mobility. It includes terms such as: 

• Demand Responsive Transport (DRT), which is a transport service where day-to-day 
operation is determined by the requirements of its users. For this, users usually contact a 
booking service, which then plans a route to collect them and transport them to their desired 
location (Interreg 2018). 

• Shared mobility, which refers to the shared use of a vehicle, bicycle, or other mode that 
enables users to gain short-term access to transportation modes on an “as-needed” basis 
(Shaheen et al. 2015). 

 
Expectations and concerns 
This section focuses on the users’ expectations and concerns for domains including ICT (i.e. 
information and communication technology) in traffic management. This involves data and different 
actors in the execution of solutions corresponding to transport management services. It includes 
terms such as: 

• Real-Time Traffic Information (RTTI) service, which means an intelligent transport system 
(ITS) service that provides end-users immediately with real-time traffic information 
(Commission Delegated Regulation (EU) 2022/670).  

• General Data Protection Regulation (GDPR), which relates to data privacy and security law 
passed by the European Union for collecting data from people in the EU (Wolford 2024). 

 
Case Study Questions 
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This section focuses on the three case study areas (following the survey logic corresponding to the 
respondent’s location) of the SYNCHROMODE project and includes questions that focus on the case 
study's proposed solutions. 
 
Questions in these sections are formulated to relate to different independent and dependent 

variables identified during the survey design in cooperation with case study leaders and project 

partners. For context, independent variables are values that influence other variables i.e. dependent 

variables. The first section i.e. user characteristics, includes most of the independent variables for 

the survey such as age, gender, and personal income, and groups survey respondents into users 

with reduced mobility or health issues, if any. The independent variables were narrowed down to 

reflect accurate and reliable results. Priority is given to individual user-specific questions. For 

instance, addressing research questions such as the influence of income on decisions (in this case - 

mobility decisions), the aspect of personal income is more adequate for the research interest (Kuhn 

2019). This is because, collection of personal income yields a higher data quality (less biasness as 

not everyone has sufficient knowledge on the income of other household members) and results in 

higher response rates than household incomes. Following the survey design, the second section on 

situational factors allows the identification of different user groups based on their preferred mode 

of travel. This is followed by the other sections which include dependent variables in the majority. 

These dependent variables include multimodal mobility needs such as access to a form of 

information corresponding to the respondent's preferred mode of travel (e.g., public transport, 

bicycle, or other micro-mobility modes).  

 

After reviewing the case study vision and the expected impacts from the proposed solutions covered 
in the previous chapters, questions were identified that would have an impact on citizens. For 
instance, the Madrid case study aims to demonstrate solutions for the integration of urban last-mile 
delivery with public transport services and coordinate them with other transport services (e.g., 
shared mobility or demand responsive transport services). This would enable more efficient 
multimodal trip chains. The corresponding solutions included using public transport for delivery-
related tasks, which would reduce the freight traffic. Questions such as 'Considering alternate 
modes of transport, are Demand-Responsive Transport services (DRT) (e.g., shuttle services) of 
interest to you?’, ‘Which of the following activities would you utilize the DRT service for the most?’ 
and more (see Annex I) were placed in the ‘Multimodal mobility needs’ and ‘CS Questions’ section 
accordingly. Similarly, solutions proposed in the other case studies such as providing prior 
information on roadworks (for Netherlands case study) or activating traffic signal plans (for 
Thessaloniki case study) were addressed in different sections of the survey (see Annex I) resulting 
in diverse dependent variables.  
 

Considering the typology of questions in the survey, most of them are either closed-ended types 

(i.e. multiple choice – single answers or multiple answers) or ordinal questions through matrix types 

(i.e. Likert scale of 5-scale points such as ‘agree-disagree’). Certain questions are open-ended 
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allowing the survey respondent to answer them in their own words (e.g. ‘other’ option for preferred 

mode of travel allowing text input).  

 

4.2.1.2 Anonymisation and ethics clearance 

The independent variables within the user survey which relate to the user directly or indirectly are 

the user characteristics. The ‘user characteristics’ section of the survey includes questions with 

multiple options in the format of ‘range’, which creates a masking effect on the overall outcome. 

For instance, for the user’s age, options are available in the format ‘25-34 years old’, ‘35-44 years 

old’, and so on. This follows the principle of ‘generalization’ as one of the anonymisation techniques 

mentioned within Article 29 Data Protection Working Party. In addition, the survey includes a user 

consent request in the introduction prior to the beginning of the survey allowing voluntary 

participation of the respondent. The survey does not collect direct personal data to identify a 

person. No names, addresses, email addresses, or telephone numbers are requested within the 

survey. The ‘User characteristics’ section within the survey includes questions, where the variables 

such as age or salary are anonymized via generalisation. The only data requested within the survey 

is that of a postal code (for the case study in the Netherlands) which is also made optional for the 

user to respond to. This assists in masking the direct linkability to the user. 

 
The survey went through the Ethics clearance category C, which corresponds to the deliverable 
“D1.3 Ethics requirement and monitoring plan” flowchart on the Ethics clearance for different tasks 
within the SYNCHROMODE project. Following the ethics clearance, the survey was disseminated. 
 

4.2.1.3 Translation 
 
The survey, along with the introduction description, was translated into three local languages that 
are relevant to the case study areas. These languages are Dutch (for the case study in the 
Netherlands), Spanish (for the case study in Madrid, Spain), and Greek (for the case study in 
Thessaloniki, Greece). The translations underwent revisions based on the feedback from the local 
case study leaders. The translations were done prior to the ethics clearance. 
 
4.2.2 Survey layout 
 
The overall layout of the survey is arranged following a survey logic for different sections, as seen in 
the figure below, following the scope and the solutions proposed in each of the three case study 
descriptions. To support this digitally, Qualtrics platform is used to arrange the survey logic and add 
parallel translations to the set of identified questions.  
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Figure 26: Survey logic layout with key sections 

 
The flowchart in the figure above shows the main survey logic followed from the introduction to the 
end of the survey. It includes different types of survey logic such as skip logic, branching logic, display 
logic. and termination logic. The termination logic is only used twice throughout the survey, focusing 
on user consent and the location of the survey respondent. The survey is terminated for the 
respondent who does not consent to participate or does not live in any of the three case study 
locations. The display logic is used to address additional questions in response to an answer. For 
e.g., if the DRT services are of interest to the survey respondent, then the follow-up question 
focusing on the ways by which the user will utilize the service is asked. If the service is of no 
importance, the skip logic is applied and the follow-up question on DRT services is skipped. Within 
the survey, the branching logic plays a major role in the case study questions (i.e. CS Questions) 
which directs the respondent to the specific set of questions based on their location (corresponding 
to the case study location). The overall set of survey logic is mentioned alongside the questions in 
Annex I of this deliverable.  
 
 
 
 

4.3 Survey dissemination 
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4.3.1 Madrid case study 
 
The survey links and QR codes generated from the Qualtrics platform were shared through different 
local actors and user associations by the case study leader in Madrid. These included other 
SYNCHROMODE partners in Madrid case study, especially ARRIVA ES as they were the bus operator 
and may give survey access to public transport users and experts, and Citylogin (who are a logistic 
operator). The survey was also shared during the Madrid workshops, through social media platforms 
(e.g., LinkedIn and Twitter), and Nommon website.  
 
4.3.2 Netherlands case study 
 
The timeline for the user survey dissemination in Netherlands was not suitable for the case study 

areas, especially in Keukenhof and Beaches use cases. Due to seasonal effects and low public utility 

of these areas during the winter months, it was challenging to gather responses for the survey. For 

this reason, the survey was distributed via professional company with an online panel based on their 

zip codes in the southern Holland area. For the survey dissemination, the logic and survey file from 

Qualtrics platform was transitioned to the local survey platform for the online panel in Netherlands. 

The process was taken into consideration following the ethical clearance of the survey. 

 

4.3.3 Thessaloniki case study 
 
For the case study in Thessaloniki, Qualtrics survey links and QR codes were disseminated through 

various local actors and partners. Social media platforms were also employed to locally distribute 

the survey, aiming to attract and engage a larger number of participants. Additionally, the survey 

was shared with the local SYNCHROMODE partner, the Region of Central Macedonia (RCM), which 

operates the traffic management centre in Thessaloniki. RCM distributed the survey among its 

employees and through its networks. Finally, the survey was circulated among participants of the 

2nd Thessaloniki workshop. 

4.4 Survey results 

 
4.4.1 Madrid case study 
 

User characteristics 

There were 86 survey respondents in total for the Madrid case study, providing insights on the 
multimodal mobility needs for diverse user-groups. The survey responses had a 62% (i.e. 53) male 
and 37% (i.e. 32) female representation (while the remaining preferred not to disclose this 
information). In terms of education, 43% held a master’s degree, 24% possessed a PhD (or were 
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involved in post graduate studies), 17% held secondary, technical or vocational qualifications, and 
10% had a bachelor’s degree. Most of the survey participants (i.e. 85%) fell between the age group 
of 25-54 years of age. 
 
Regarding the socioeconomic aspects i.e. employment status and income, 94% of the survey 
respondents were employed, with the rest being either self-employed, retired or unemployed. 
Considering the individual annual income from the case study survey, 43% fell within the range of 
€40,000-€59,999, followed by €25,000-€39,000 (27%), and €10,000-€24,999 (12%). 12% of the 
survey respondents preferred not to disclose this information.  
 
In addition, there were 2 (2%) respondents who represented individuals with reduced mobility (e.g., 
persons on wheelchair) or ongoing health issues (who would require some kind of assistance during 
their journey).     
 

Situational factors 

80% of the survey respondents resided in urban areas, followed by suburban (i.e. 19%) and rural 
(i.e. 1%). The modal share for the Madrid case study reflected more users depending upon the public 
transport services (i.e. 43%) as their main mode of travel. This was followed by car (as a driver) (i.e. 
29%), walking on foot (i.e. 22%), and bicycle (including other micro-mobility modes) (i.e. 5%). 
 
 

 
Figure 27: Modal share reflecting survey respondent's travel behaviour in Madrid 

 
Furthermore, the modal priority for different identified activities was observed in the Madrid case 
study. For instance, travel involving errands such as grocery shopping were mostly covered by walk 
(i.e. 66%), followed by car (driving) (i.e. 24%). This indicates a neighbourhood planning with essential 
shops in close vicinity from the area of residence for majority of the survey participants. 
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Additionally, one of the survey respondents followed a logistical approach with ordering groceries 
online (indicated as ‘other’ in the figure below) and preferred not to travel for the activity. Leisure 
activities (involving travel for movies or sports) were predominantly covered by public transport (i.e. 
34%), followed by walk (i.e. 33%). First and last-mile activities (e.g. travel to nearest bus/train 
station) mostly involved walking (i.e. 36%), while regular door-to-door activities were covered on a 
public transport service (i.e. 43%). Overall, active mobility behaviour involving walking (despite low 
representation of cyclists) and using public transport was observed as a primary mode for carrying 
different identified activities within the survey.  
 

 
Figure 28: Bar chart representing distribution of travel modes vs type of activities in Madrid 

 
Following the observation of travel behaviour, the survey participant’s opinion on using smartphone 
applications and website for travel was taken into consideration. Using smartphone applications 
was important before (i.e. 51% of the response finding it ‘very important’ or ‘extremely important’) 
and during (i.e. 43% of the response finding it ‘very important’ or ‘extremely important’) the journey 
along with using a website before the journey (i.e. 42% of the responses with ‘very important’ and 
‘extremely important’). For those who found the applications or websites important, the platforms 
included: 
 

- Moovit, Google Maps, Citymapper, EMT, Bicimad, Waze, radarbot, Tripadvisor, Booking and 
DBus for applications, 

- DBus (dbus.eus), Google Maps (google.es/maps), Civitatis, Booking, edreams, Airbnb, and 
website of the transport operator for websites. 
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Figure 29: Bar chart representing priority towards using a smartphone app or a website before and during a journey 

Multimodal mobility needs 

Following the survey logic based on the respondent’s main mode of travel, this section showcases 
the respondent’s priority towards the type of information they require access to, and their interests 
regarding DRT (Demand Responsive Transport) services. The access to information was segregated 
based on the main mode of travel reflecting the situational factor. This reflects the perspective of a 
public transport (PT) user (at the stop and inside the vehicle), a car user (driver), a cyclist, a 
motorcyclist, a micro-mobility user and a pedestrian. The Madrid case study didn’t have any user 
who used car as a passenger for their main mode of travel (overall) but included using a car (as a 
passenger) for certain identified activities separately.  
 
Considering public transport users at the service stop/station, access to information regarding 
‘planned events causing timetable changes (e.g., concerts, roadworks)’ was considered a top priority 
by the majority (i.e. 84% finding it either ‘extremely important’ or ‘very important’). This contrasted 
with ‘real-time (or projected) occupancy of the vehicle’ which was either slightly important (i.e. 30%) 
or not important (i.e. 8%). From the perspective of users with reduced mobility, ‘visual real-time 
information for vehicles’ arrival or departure’ was an extremely important information to have 
access to. This was followed by ‘accessibility information’, ‘planned events’ and ‘unplanned events’ 
causing timetable changes as ‘very important’ information to have’. This contrast of perspectives 
between user-groups is important to have a universal approach addressing different multimodal 
mobility needs. 
 
Similarly, for access to information inside a public transport vehicle (as seen in the figure below), 
access to information regarding ‘unplanned events’ was a top priority by the majority (i.e. 84% 
finding it either ‘extremely important’ or ‘very important’). In contrast, ‘projected occupancy of the 
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vehicle’ and ‘accessibility information’ were comparatively not that important. From the perspective 
of persons with reduced mobility, all type of information categories were very important excluding 
‘access to alternate modes’ which was moderately important.  
 

 
Figure 30: Bar chart representing priority towards access to information for a PT user inside a public transport vehicle in Madrid 

For car drivers, having access to information regarding ‘unplanned events causing impact on road 
traffic’ was a top priority followed by ‘alternate route suggestions for planned and unplanned 
events’. None of the identified information categories were ‘not important’ for the car drivers in the 
study.  

 
Figure 31: Bar chart representing priority towards access to information for a car user (driver) 
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For the motorcycle user (represented by a single participant), excluding information access to 
‘alternate mode connections’ and ‘parking availability’ (which were moderately important), other 
categories (i.e. alternate route suggestions, planned and unplanned events, and projected journey 
timeline) were very important. Similarly, bicycle and other micromobility users found information 
regarding ‘bicycle parking availability’ as a top priority (i.e. 75% finding it extremely or very 
important) to have access to. In contrast, ‘projected journey timeline’ was slightly important (i.e. 
50%) or not important at all (i.e. 25%).  
 
Survey participants who preferred walking (i.e. 22%) as their main mode of travel, had majority 
prioritising (i.e. at least 50% finding it either extremely or very important) having access to all 
identified information categories excluding ‘information on pedestrian infrastructure’.  
 

 
Figure 32: Bar chart representing priority towards access to information for pedestrians 

In addition, through open-ended questions, some of the survey participants responded to added 
information they would prefer having access to. This varied for different mode priorities as follows: 
 

- For public transport users this included knowing of a possibility to enter with a cycle or a 
scooter, and tourist information.  

- For car drivers, this included having access to the information regarding lanes being closed 
due to an incident and the duration of the incident, weather information, and road 
conditions.  

- For pedestrians, this included information regarding weather, services available and tourist 
information.   

 
Following the reflection on the type of information the survey respondents prioritised, their 
interests towards DRT services was also acknowledged as it is one of the key subjects within the 
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Madrid case study (this was not a subject of interest for the Netherlands and Thessaloniki case study 
and is therefore not included in their results). With 65% of the respondents who found DRT (e.g. 
shuttle services) as an ‘interesting’ alternate mode of transport, majority preferred (see figure 
below) using the service for their first or last mile activities (e.g. reaching a public transport stop) 
(i.e. 53%), followed by regular door-to-door activities (38%) and leisure activities (9%).  
 
 

 
Figure 33: Type of activities for utilising DRT services according to survey participants for Madrid case study 

 
Towards the end of the survey section, the participants were also asked about their opinion towards 
the priority being given to specific vehicle groups at the traffic light junctions. These groups included 
public transport vehicles, emergency response vehicles, freight or commercial logistic vehicles, and 
micro-mobility vehicles (including bicycles). 74% of respondents considered it extremely useful for 
emergency response vehicles to have priority at traffic light junctions. Following closely, 23% 
expressed a preference for granting priority to public transport vehicles. In contrast, opinions 
diverged when it came to freight (or commercial) logistic vehicles. 52% of respondents found it 
either slightly useful or not useful for these vehicles to receive traffic signal priority. Similarly, 40% 
held a similar view regarding micro-mobility vehicles. Overall, the survey shed light on varying 
perspectives regarding traffic signal prioritization for different vehicle types. 
 

Expectations and concerns 

The impact of RTTI (real-time traffic information), degree of agreement with data sharing following 
GDPR regulations and role of different institutions were addressed in this section of the survey for 
the Madrid case study. With end-users having access to real-time traffic information, 73% of the 
survey respondents believed that it would reduce traffic congestion in the cities. 64% believed it to 
reduce travel stress, while 58% believed it to reduce travel time. Following the results (as seen in 
the figure below), the minority (i.e. 1-3%) believed that access to real-time traffic information will 
be a threat to privacy, would increase traffic congestion or will have no impact on the traffic. This 
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reflects the optimistic approach towards having access to real-time traffic information for different 
user-groups, to gain identified benefits from the overall intelligent transport system.   
 

 
Figure 34: Impact of RTTI on different identified aspects related to traffic management according to survey participants for Madrid 
case study 

Given that the privacy of data is warranted following GDPR, the survey participant’s degree of 
agreement towards sharing data with different groups was identified. There was a sense of 
disagreement observed by 56% of the survey respondents towards sharing data with private 
companies. On the contrary, more than 60% of the respondents reflected some sense of agreement 
with sharing their data with public authorities, road authorities or municipalities. Considering 
sharing data with other road users, while 47% reflected some sort of agreement (i.e. strongly agree 
or slightly agree), 34% reflected a sense of disagreement (i.e. strongly disagree or slightly disagree).  
 
Following the role of different institutions required for improving traffic conditions surrounding 
survey participant’s area of residence, majority (i.e. 84%) of the respondents found it to be an 
important role (i.e. either very important or extremely important) for the public authority, followed 
by 53% finding it an important role for the EU. Role of international organizations like UN, or OECD, 
was found as slightly important (by 24%) or not important (by 35%) for improving the traffic 
conditions in the respondent’s area. 
 

Case study questions 

The final section of the Madrid case study examined survey respondents’ opinions on proposed 
solutions related to traffic management. The central solution involves delivering parcels using public 
transport. Regarding the impacts of this solution, a significant majority (over 50% of respondents) 
agreed that it would reduce greenhouse gas emissions, be more environmentally friendly, and 
alleviate road congestion caused by freight traffic. However, there was no strong consensus among 
respondents regarding potential reductions in shipping costs for delivered parcels. 
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Focusing on end-user actions, such as accepting parcels on public transport (as depicted in the figure 
below), respondents generally expressed agreement with all measures related to using public 
transport for parcel delivery. 

 
Figure 35: Degree of agreement towards proposed solutions and its impact surrounding traffic management 

At the conclusion of the survey, participants were asked about their preferred frequency for public 
transport services during peak hours, specifically connecting rural areas to the main urban area. The 
results showed that 54% of public transport users favoured a 30-minute peak hour frequency, while 
30% preferred a 15-minute frequency. Notably, individuals with reduced mobility leaned towards 
the 15-minute option. Although rural participants were underrepresented (only one respondent), 
they expressed a preference for a 10-minute peak hour frequency. In contrast, urban and suburban 
residents predominantly favoured 30 minutes (44%) or 15 minutes (34%). Ensuring representation 
of diverse perspectives is crucial for a comprehensive traffic management approach. 
 
 
4.4.2 Netherlands case study 
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The Netherlands case study garnered 167 survey responses, providing valuable insights across 

diverse user groups examining sociodemographic and socioeconomic factors. Notably, 54% of 

respondents were female, while 46% represented the male gender. In terms of education, 62% held 

secondary, technical, or vocational qualifications, 23% possessed bachelor’s degrees, and 14% had 

master’s degrees. The majority of survey participants (59%) fell within the 45 years and above age 

group, with 32% falling between 25-44 years old. 

 

The survey also shed light on socioeconomic aspects, including employment status and income. 66% 

of respondents were employed, 17% were retirees, and the rest comprised self-employed 

individuals, students, or the unemployed. Nationally, the average annual gross income, as per the 

Dutch Central Planning Bureau, stood at €41,500 for 2023. When considering individual annual 

incomes from the case study survey, 22% fell within the range of €25,000-€39,999, followed by 

€60,000-€79,000 (17%) and €40,000-€59,999 (16%). A smaller group (7%) reported gross annual 

incomes below €10,000. 

 

Additionally, 13 respondents (8%) represented individuals with reduced mobility or ongoing health 

issues, emphasizing the need for special accommodations during travel in the user survey. 

 

Situational factors 

80% of the survey respondents resided in urban areas, followed by suburban (i.e. 17%) and rural 

(i.e. 3%). Considering the modal share within the Netherlands case study, 44% of the respondents 

preferred driving a car as their main mode of travel. This was followed by bicycle (not e-bike) (i.e. 

20%), other micro-mobility modes (i.e. 13%), public transport (i.e. 10%) and walking (i.e. 8%). Some 

respondents described using wheelchairs, hand bikes, mobility scooter, adjusted electric three-

wheel bike as ‘other’ options.  
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Figure 36: Modal share reflecting survey respondent's travel behaviour in the Netherlands 

The distribution of transportation modes aligns with various activity types. For instance, errands 

such as grocery shopping predominantly involves driving a car (i.e. 37%). First and last mile activities, 

like reaching the nearest bus stop, are primarily accomplished through walking (i.e. 36%). Leisure 

pursuits, such as sports and movies, are most associated with driving a car (i.e. 28%) or cycling (i.e. 

28%). Additionally, regular door-to-door commutes, including work and school, are predominantly 

facilitated by car travel (driving) (i.e. 36%). Overall, the car emerges as the dominant mode of 

transport for the majority of identified activities.  

 
Figure 37: Bar chart representing distribution of travel modes vs type of activities 
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Additionally, the current behaviour of users was mapped towards using smartphone applications 

and websites prior to and during their travel. Using a website during or before the journey was 

significantly less important as compared to the using of a smartphone app, as respondents reflected 

using a website ‘not at all important’ before the journey (i.e. 66%) and during the journey (i.e. 53%). 

For those who found the applications or websites important to an extent, the platforms included: 

 

- Google maps, 9292, Waze, Moovit, ANWB, NS Reisplanner, My BMW, TomTom, and Geen 

for applications, 

- and Google maps (maps.google.com), Geen, www.9292ov.nl, www.ns.nl, ANWB, Arriva, 

waze.nl, rijdendetreinen.nl, and Buienradar for websites.  

 

 
Figure 38: Bar chart representing priority towards using a smartphone app or a website before and during a journey 

  

Multimodal mobility needs 

Following the survey logic based on the respondent’s main mode of travel, this section showcases 

the respondent’s priority towards the type of information they termed as ‘important’ to have access 

to. This reflects the perspective of a public transport (PT) user (at the stop and inside the vehicle), a 

car user (driver and passenger), a cyclist, a micro-mobility user and a pedestrian. The Netherlands 

case study didn’t have any survey respondent who used a motorcycle as their main mode of 

transport (although there were users who used motorcycle for certain activities).  

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Using a smartphone application before the
journey

Using a smartphone application during the
journey

Using a website before the journey

Using a website during the journey

% of survey respondents

Extremely important

Very important

Moderately important

Slightly important

Not at all important



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 100 of 
145 

 

 
Figure 39: Bar chart representing priority towards access to information for a PT user at a PT station/stop 

Considering the public transport users at the service stop/station, access to ‘visual real-time 

information for vehicles’ arrival/departure’ was considered a top priority (with 81% of the 

respondents reflecting it as extremely important or very important). This contrasted with the 

‘accessibility information’ (which reflected information such as stops with barrier-free 

infrastructure), where 56% of the respondents found it not important. Reflecting the perspective of 

persons with reduced mobility using public transport, ‘planned events’ and ‘unplanned events’ 

causing timetable changes were termed as extremely important, followed by ‘visual real-time 

information for vehicles’ arrival and departure’ and ‘accessibility information’.  

 

Similarly, for the access to information inside a public transport vehicle, users identified ‘projected 

journey timeline (including delays)’ as a top priority (with 75% finding it extremely important or very 

important). Similar perception was recorded regarding the accessibility information inside the 

public transport vehicle as was at the service stop/station (i.e. not important). Reflecting the 

perspective of persons with reduced mobility, ‘projected journey timeline (including delays)’ and 

‘unplanned events’ were considered as extremely important followed by ‘planned events’, 

‘accessibility information’ and ‘projected occupancy of the vehicle’.  
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Figure 40: Bar chart representing priority towards access to information for a car driver 

For car drivers, access to information regarding ‘alternate route suggestions (including travel time) 

for planned or unplanned events’ was a top priority (with 62% finding it extremely important or very 

important’). This provides better access through ease of navigation and a consistent traffic flow. 

Following this, access to information regarding ‘unplanned events causing impact on road traffic’ 

and ‘projected journey timeline (including delays)’. In contrast, 47% of the car drivers found 

information regarding ‘access to alternate mode connections on route’ as not important. In 

comparison to the car users in the role of a passenger (which only had 3 respondents), moderate or 

slight importance was given towards access to information regarding ‘planned’ or ‘unplanned’ 

events.  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Access to alternate mode connections on
route (e.g., DRT, Public Transport, Bike share,

etc.)

Alternate route suggestions (including travel
time) for planned or unplanned events

Parking availability at an interchange on
route/destination (e.g., parking for wheelchair

users)

Planned events causing an impact on road
traffic (e.g., concerts, roadworks, etc.)

Projected journey timeline (including delays)  

Unplanned events causing impact on road
traffic (e.g., accidents)

% of survey respondents

Extremely important

Very important

Moderately important

Slightly important

Not at all important



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 102 of 
145 

 

 
Figure 41: Bar chart representing priority towards access to information for cyclists or a person using a micro-mobility mode 

For most cyclists and micro-mobility users, access to information was either not applicable or not 

important (this represented approximately 50% of the responses by cyclists or other micro-mobility 

users). One reason could be the users not using a smartphone or a dashboard while traveling on the 

mode. On the other hand, like the car users, the cyclists and other micro-mobility users also found 

access to information regarding ‘alternate route suggestions (including travel time) for planned or 

unplanned events’ as a top priority (with 26% finding it extremely important or very important). 

Similar observations were found from the perspectives of the survey respondents who preferred 

walking as their main mode of travel. For instance, 64% of the people who prioritised walking as 

their main mode of travel, did not find ‘information on pedestrian infrastructure’ as important. One 

can attribute this to not using smartphone applications for walking as a preference. On the other 

hand, ‘projected journey time’ was favoured by 36% (finding it either extremely or very important).  
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Figure 42: Bar chart representing priority towards access to information for pedestrians 

In addition, through open-ended questions, some of the survey participants responded to added 
information they would prefer having access to. This included different added information as 
follows: 
 

- Having information on public transport vehicle cancellations (such as trains) and alternative 
mode of transport arranged (if any), to avoid longer travel time through other slower modes.  

- Real-time traffic information involving traffic jam and weather information for car drivers.  
- Weather information for micro-mobility mode users.  

 

Case study questions 

The final section includes case study specific questions involving Keukenhof, the beach area and 

roadworks as the major subject areas. This includes gathering user perspectives about different 

kinds of on-site nuisance, its impact on the users, and adjustments made to avoid it.  
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Figure 43: Bar chart representing typology of nuisance experienced by the survey respondents in different case study areas 

In reference to the figure above, 45% of the respondents never faced nuisance from traffic to and 

from amusement parks in their area. This contrasted with the nuisance caused by roadworks, which 

was felt more frequently by 71% of the respondents (where occurrences were more than just rare). 

This was followed by nuisance surrounding the beach area (i.e. 48%) and Keukenhof (i.e. 43%) 

respectively. Considering the nuisance surrounding roadworks, many user groups face it in the 

majority. This includes car drivers (74% of the user group), active mobility users including cyclists 

(71% of the user group), people who prefer walking (71% of the user group) and other micro-

mobility users (70% of the user group); and public transport users (69% of the user-group). This 

shows how nuisance from roadworks impacts many of the travel modes in the Netherlands case 

study.  

 
Figure 44: Bar chart representing frequency of impact from the nuisance experienced by the survey respondents  

Following this, frequency of the impact of the nuisance was identified by the survey respondents. 

This included air quality problems, longer travel times, noise from the vehicles, rat running (e.g., a 

small road used by many vehicles to avoid traffic on major roads), and more. ‘Longer travel times’ 

were experienced frequently (i.e. occurrences were not rare) by 77% of the survey respondents. 
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This was in contrast to other kinds of nuisances described above. Other impacts from the nuisances 

were also mentioned by the survey respondents, which included larger vehicles blocking the road 

for smaller-sized vehicles, air traffic, improper driving behaviour, low parking availability, opening 

of bridges causing longer waiting time, two-way traffic on a single lane, unsafe spaces for cyclists, 

influx of traffic from tourists, and speeding vehicles.  

 

To adjust to the nuisance, different strategies were shared in the survey questionnaire to 

understand user’s preference and their frequency of adjustment. Some of the strategies which 

involved leaving home early to avoid traffic jams (47% of the times when faced with nuisance) or 

changing travel route to avoid nuisance (49% of the times when faced with nuisance) were observed 

to be frequently utilised (i.e. occurrences were more than rare) by the survey respondents. Changing 

the mode of travel or working from home was not applicable to majority of the users (i.e. more than 

50%). This could relate to non-flexibility in changing travel modes and working conditions (not 

allowing hybrid working lifestyle or being unemployed).  

 

In addressing the issue of traffic inconvenience, it was observed that respondents expressed a 

preference for a notification service related to anticipated nuisances. While 34% of the participants 

showed no interest in this service, the remaining 66% displayed varying levels of interest. 

Implementing such a service would necessitate additional discussions regarding privacy and data-

sharing guidelines. Overall, the inferences gathered from the Netherlands case study survey 

contribute to establishing a groundwork for overcoming various obstacles in traffic management. 

 

4.4.3 Thessaloniki case study 
 

User characteristics 

There were 39 survey respondents in total for the Thessaloniki case study. The survey responses 
had a 59% (i.e. 23) male and 41% (i.e. 16) female representation. In terms of education qualification, 
67% held a master’s degree, 20% possessed a Ph.D. (or were involved in post-graduate studies), 10% 
had a bachelor’s degree, and 3% held secondary, technical, or vocational qualifications. Most of the 
survey participants (i.e. 79%) fell between the age group of 25-44 years. 
 
Regarding the socioeconomic aspects i.e. employment status and income, 92% of the survey 
respondents were employed, with the rest being either self-employed, or declared ‘other’ (this 
included public service such as military). Considering the individual annual income from the case 
study survey, 46% fell within the range of €10,000-€24,999, followed by €25,000-€39,000 (31%), 
and less than €10,000 (7%). 10% of the survey respondents preferred not to disclose this 
information.  
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In addition, there was no representation of individuals with reduced mobility (e.g., persons on 
wheelchair) or ongoing health issues (who would require some kind of assistance during their 
journey).     
 

Situational factors 

84% of the survey respondents (i.e. 33) resided in urban areas, while the rest lived in suburban 
areas. None of the survey respondents for the case study lived in rural areas. The modal share for 
the Thessaloniki case study reflected more respondents depending upon the car (driving) (i.e. 79%) 
as their main mode of travel. This was followed by people who preferred walking (i.e. 8%), public 
transport (5%), motorcycle (5%) and car (as a passenger) (i.e. 3%). In comparison to the area’s modal 
split (SVAK 2018), 44% of the total transportation (afternoon peak hour) in the metropolitan area 
of Thessaloniki was done by cars, followed by public transport (27%), motorcycles (11%), walk (11%), 
cycling (3%) and others.  
 

 
Figure 45: Modal share reflecting survey respondent's travel behaviour  

In addition, comparing the travel behaviour of the survey participants with different activities 
identified, errands (e.g. grocery shopping) were mostly done by car (driving) (46%) it also dominated 
as the main mode of travel for other activities such as first or last mile activities (e.g. reaching 
transport station) (54%), leisure activities (e.g., sports, movies) (46%), and regular door-to-door 
activities (e.g. work, school) (84%). At the same time, walking was the second most preferred mode 
for errands, leisure activities, and first and last-mile activities. This indirectly reflects how certain 
participants had their residential areas close to some of the essential destinations, which could be 
covered by walking, while others had to utilize car as a mode of travel for longer distances. 
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Following the initial assessment of travel behaviour, further emphasis was laid on the opinion of the 
survey participants regarding their use of smartphone applications and website prior to and during 
a journey. Using a smartphone application was comparatively more important (i.e. considering it 
was evaluated as extremely or very important) before the journey (i.e. 43%) and during the journey 
(i.e. 46%) than using a website before (28%) and during (13%) the journey. For participants who 
found either using a smartphone application or a website for planning their journey, these platforms 
included: 
 

- Google maps, OASTH, Kiwi, booking, rome2rio as major applications. 
- Google maps, public transport website, www.rthess.gr, Airbnb, and Skyscanner 

(gr.skyscanner.com) as major websites.  
   

Multimodal mobility needs 

This section showcases the respondent’s priority towards the type of information they termed as 

‘important’ to have access to. This reflects the perspective of a public transport (PT) user (at the 

stop and inside the vehicle), a car user (driver and passenger), a micro-mobility user and a 

pedestrian. The Thessaloniki case study didn’t have any survey respondent who used a bicycle or 

other micro-mobility modes as their main mode of transport.  

 

There was a low representation from participants using public transport as their main mode of 

transport (only 2 in number), and these respondents identified having access to information such 

as planned events (e.g. concerts, roadworks) or unplanned events (e.g. accidents) causing timetable 

changes, real-time occupancy of public transport vehicles, and visual real-time information for 

vehicles’ arrival or departure as top priority at the public transport stop. Similarly, inside the public 

transport vehicle access to information concerning alternate mode connections (e.g. bike share), 
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planned and unplanned events causing changes in transport mode, projected journey timeline, and 

projected occupancy of the vehicle were a top priority. In both the cases, i.e. inside the public 

transport vehicle and at the stop, access to accessibility information was of less importance.  

 

For car users (essentially drivers), the majority of the identified information categories were of top 

priority (i.e. more than 50% of the survey participants found it either extremely important or very 

important) to have access to. The top two included having access to planned events (84%) and 

unplanned events (also 84%) causing a major impact on the road traffic. Having access to 

information regarding alternate mode connections like public transport or bike share was 

comparatively not that important for car drivers. Furthermore, there was only one representative 

from the survey participants who used a car as their main mode of travel in the role of a passenger. 

For them, all the categories mentioned in the survey (i.e., projected journey time, projected 

occupancy of the vehicle, parking availability, access to alternate mode connections, planned and 

unplanned events) were of high importance (i.e. very important).  

 

 
Figure 46: Bar chart representing priority towards access to information for a car driver 

Considering the perspectives from the survey participants who identified motorcycle as their main 
mode of travel (i.e. two in number), having access to information regarding alternate mode 
connections was not important. On contrary, other identified information subjects were moderately 
or slightly important. Similarly, considering the perspectives of survey respondents who preferred 
walking as their main mode of travel (i.e. three in number), having access to information related to 
alternate mode connections, planned events, or unplanned events causing impact on pedestrian 
routes, and projected journey time was of a top priority (i.e. two or more participants selected it as 
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either extremely important or very important). None of the identified information subjects were 
addressed ‘not important’ by the user groups. 
 
In addition, through open-ended questions, some of the survey participants responded to added 
information they would prefer having access to. For car users this included: 
 

- having access to information such as cost of travel for different modes, such as using private 
vehicle (gas cost) vs alternative sustainable options (i.e. ticket cost), and  

- charging points for electric vehicles. 
 
The participants were also asked about their opinion on the priority being given to specific vehicle 
groups at signalized intersections. These groups included public transport vehicles, emergency 
response vehicles, freight or commercial logistic vehicles, and micro-mobility vehicles (including 
bicycles). The respondents (i.e. 87%) found it extremely useful for emergency response vehicles to 
have priority at signalized intersections. This was followed by priority for public transport vehicles 
(i.e. 23% found it extremely useful, while only 10% found it either ‘slightly useful’ or ‘not at all 
useful’). In contrast, 44% of the respondents found is ‘slightly’ or ‘not useful’ for freight (or 
commercial) logistic vehicles to have a traffic signal priority followed by 38% (i.e. slightly useful or 
not useful) for micro-mobility vehicles. This reflected upon the different traffic light prioritization 
for vehicles identified within the survey.  
 

Expectations and concerns 

This section of the survey, like the Madrid case study, reflects upon the impact of RTTI (real-time 
traffic information), degree of agreement with data sharing following GDPR regulations and role of 
different institutions for making better traffic conditions for the Thessaloniki case study.  
 

 
Figure 47: Impact of RTTI on different identified aspects related to traffic management according to survey participants for 
Thessaloniki case study 
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79% of the respondents (equivalent to 31 individuals) expressed confidence that real-time traffic 
information would alleviate congestion in urban areas. Additionally, 74% believed it could reduce 
travel-related stress, while 69% anticipated a decrease in overall travel time. Interestingly, a 
minority segment (approximately 3-10%) expressed concerns about privacy threats or potential 
exacerbation of traffic congestion due to such access. These findings, akin to the Madrid case study, 
underscore the optimistic perspective toward leveraging real-time traffic data across diverse user 
groups, aiming to reap the benefits of an intelligent transport system. 
 
With the privacy of data being warranted following GDPR, the survey participant’s willingness to 
share data with various entities was observed. 30% of respondents expressed disagreement 
regarding data sharing with private companies. Conversely, over 70% indicated some level of 
agreement when it came to sharing data with public authorities, road agencies, or municipalities. 
Regarding data sharing with fellow road users, 44% showed agreement (either strongly or slightly), 
while 18% expressed disagreement (either strongly or slightly).  
 
Following the role of different institutions required for improving traffic conditions surrounding 
survey participant’s area of residence, majority (i.e. 74%) of the respondents found it to be an 
important role (i.e. either very important or extremely important) for the public authority, followed 
by 33% finding it an important role for the EU. Role of international organizations like UN, or OECD, 
was found as slightly important (by 38%) or not important (by 15%) for improving the traffic 
conditions in the respondent’s area. Role of private companies was found moderately important by 
59% of the survey respondents. 
 

Case study questions 

The final section includes the case study specific questions surrounding Thessaloniki. This includes 
importance of different solutions for better traffic management, such as dynamic congestion 
pricing, dynamically changing speed limits, bus priority and dynamic parking pricing. The questions 
also investigate respondent’s level of comfort towards different data sharing services, information 
access regarding congestion and traffic management measures, and importance of traffic 
management strategies on different subjects.  
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Figure 48: Level of approval from survey respondents towards different identified traffic management solutions 

 
Regarding different traffic management solutions proposed, most of the respondents (i.e. 87%) had 
a form of approval (i.e. 62% agreed strongly while 25% somewhat agreed) towards bus priority as a 
measure which relates to giving public transport buses priority at signalized intersections to reduce 
delays and improve overall service quality. Similarly, this was followed by some form of approval 
towards dynamically changing speed-limits (77%), which relates to altering the speed limits of 
vehicles in certain areas to manage delays of congestion and allow for smoother traffic flow, and 
dynamic parking pricing (72%), which adjusting parking fees based on demand to optimize parking 
space usage, reduce congestion, and encourage the use of alternative transportation modes. 
Dynamic congestion charging, which relates to higher charges for the use of vehicles and services in 
areas leading to congestion, had some form of approval from 46% of survey respondents. 33% of 
the survey respondents had some form of disagreement towards the dynamic congestion pricing 
approach, out of which 39% represented people who used cars as their main mode of transport.  
 
Considering level of comfort towards data sharing services, majority of the participants (more than 
50%) expressed some form of comfort (i.e. either extremely comfortable or somewhat comfortable) 
for all the conditions mentioned. These conditions included using the data for better traffic 
management by the traffic authority (i.e. 87%), using data to data to provide offers (e.g., cheaper, 
or free parking, priority at traffic light junctions) (i.e. 85%), and using data to offer personalized 
information and services (i.e. 69%).  
 
With regards to the degree of importance with which different groups should have access to 
information focusing on congestion and traffic management measures, almost everyone (i.e. 99%) 
believed it to be either extremely or very important for the emergency response agencies to have 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Bus priority

Dynamic congestion charging

Dynamic parking pricing

Dynamically changing speed-limits

% of survey respondents

Strongly agree

Somewhat agree

Neither agree nor disagree

Somewhat disagree

Strongly disagree



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 112 of 
145 

 

access to such information, followed by 82% for transport service providers and 49% for 
freight/commercial logistic vehicle/companies. 
 

 
Figure 49: Bar chart representing survey opinion regarding importance of the basis for traffic management strategies 

 
Opinion regarding importance of the basis for traffic management strategies (as seen in the figure 
above) was collected where increasing road safety was the top priority for almost all (97%) of the 
survey respondents.   
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5 Conclusions and key requirements 
 
This deliverable has reported on the results and key insights from participative workshops involving 
different stakeholders and actors, along with user perspectives via survey unique to the three case 
studies within the SYNCHROMODE project.  
 
This chapter presents an overview of the key takeaways and conclusions, which shall serve as 
guidance for the design and execution of SYNCHROMODE toolbox, feeding other work packages 
(WP3, WP4, WP5 and WP6) in the project, to ensure it is aligned with the needs and requirements 
of the three case studies, so it can be implemented successfully, and its potential fully exploited. 
 

5.1 Stakeholder requirements and context conditions 

This section provides an overview of the main conclusions from the local engagement and 
consultation processes, identifying trends and common requirements among the project’s case 
studies for the design and development of the SYCHROMODE Toolbox. More detailed and specific 
conditions, key factors and requirements are presented for each site in Chapter 3. 
 
The local activities described in this report, with two rounds of workshops and consultation, enabled 
the effective engagement of key local stakeholders, towards understanding their needs and 
priorities, but also establishing cooperation for the work to be done in the project towards the 
improvement of traffic management and network planning in each site. 
 
The discussions showed that this effective multi-actor cooperation requires building a common 
understanding and transparency of the service and operational models to implement, the roles of 
each entity and the scope of the actions. Clear benefits and trade-offs need to be defined for each 
party, enabling the achievement of the service model profitability and sustainability. Among the 
expected impacts and key benefits, we can highlight the reduction of congestion and GHG 
emissions, the improvement of cost effectiveness and competitiveness of the services involved, and 
the enhancement of road safety. Also, enable users to easily plan and pay for multimodal journeys, 
as a means to improve service levels and attract new users for public transport and shared mobility 
services. 
 
It is clear for involved stakeholder that a lack of organization and coordination in the mobility 
planning and operation results in inefficiencies, otherwise avoidable issues and conflicting 
situations, which not only impact the involved entities but also the users and society.  Lack of 
commonly accepted rules and protocols, as well as centralised platforms and governance structures 
to facilitate communication, were mentioned among the obstacles for effective cooperation. In this 
way, stakeholders recognise the value of multimodal traffic management and cooperative action, 
and the importance of the timely identification and management of risks and conflicts. 



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 114 of 
145 

 

 
These efforts also allowed SYNCRHOMODE to present and validate the proposed use cases for each 
site, allowing partners to understand the conditions and requirements for the definition of use 
cases, business and cooperation models that are feasible and attractive to involved stakeholders. 
For instance, identifying the scope and limits of the service models and financial schemes (e.g., cost 
structures are very sensitive information for logistic operators, thus requiring negotiation on 
package delivery through public transport operators to be offered as a package deal to be either 
fully accepted or turned down). Further details on such key factors for each Case Study are described 
in Chapter 3. 
 
5.1.1 Service 1: Transport network-wide data exchange and integration system 
 
Through the discussions with local actors assessing the information and data flows required for each 
case study, SYNCHROMODE was able to better map data sources, understand their scope and 
sharing limitations. In general, there is willingness to share data, with some dependency on the final 
conditions and scope of the data to be shared. Also, it was clear that the benefits of sharing their 
data need to be explicit to all involved parties, who otherwise could be unmotivated to cooperate. 
Besides reviewing data sources and availability, the exercise of establishing data management and 
governance agreements for each case study in WP3 should aim to exploit underutilised data sources 
and define the baseline for the continued integration of information in the regions. 
 
For this integration, it is essential to achieve a standardisation of the data, and to define protocols 
to assess its correctness and accuracy, so completeness and reliability can be ensured.   
 
Data governance requirements, including privacy protection principles must comply with the 
applicable legal framework (e.g., GDPR) and the sectorial/internal regulations from the stakeholders 
(e.g., user data from parcel deliveries is restricted). In this sense, limitation to the data shared 
among the entities involved need to be considered and defined for each Case Study. Competition 
among stakeholders within a case study or limitation to the data sharing, could require some data 
not being shared with all involved actors, but only with the direct cooperation counterpart. Yet, 
general statistics could be of interest and shared with all. Also, the right of users to access their data 
and ask for its removal or revision was highlighted.  
 
Some stakeholders have affirmed the need of Non-disclosure Agreements (NDA’s) or similar, to 
regulate the data sharing in the project. Lessons from previous projects (TANGENT) highlight the 
importance of initiating the process of data collection and NDA’s signature as soon as possible, as it 
can take significant time and effort. For security reasons, stakeholders communicated their 
preference for the data being stored within the premises of the data owner and only accessed by 
the SYNCHROMODE Toolbox.  
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5.1.2 Service 2: Cooperative dashboard for real-time monitoring and prediction of network-
wide multimodal transport and traffic 

 
The analysis of this service’s implementation for each Case Study, focused on understanding the 
requirements and expected functionalities for the dashboard and the stakeholders priorities to 
maximise its usefulness and take-up. 
 
In general, the centralised access to the relevant information in a common platform was seen as a 
key benefit of the project, and essential to enable more informed decision-making, data-based 
planning, and cooperative management of traffic. Each case study has different target users and 
actors who require access to the tool. To facilitate exploration, it was suggested that different 
profiles could be developed for the Dashboard, enabling users to receive tailored information, 
facilitating the fulfilment of their role and exploitation of the tool. Also, it was strongly requested 
that the Dashboard be accessible via mobile as well, since some use cases require continuous 
communication to users and information provision to different stakeholders.  
 
The discussions held also aimed to identify the information to be included and visualisation 
preferences. Relevant indicators to be visualised included demand prediction for public transport 
and other services (specific to the case studies), potentially including OD matrixes and/or mapping 
of the OD flows to facilitate decision-making. Also, the specific areas of operation defined should be 
indicated (e.g., for DRT services). Other indicators of relevance were congestion, service capacity 
(e.g., public transport, DRT). Emergency services were identified as key to be prioritised in both 
ensuring their flow through traffic and timely informing other road users and stakeholders. 
 
By enabling access to real-time information, the dashboard will allow informed decision-making 
from both travellers and authorities (e.g., congestion or weather) and provide transparency and 
assurance of the service provision (e.g., parcel delivery). Assessment of the service performance for 
the different modes involved (e.g., travel distance and time, cost, waiting times, etc.) as well as the 
operational aspects (e.g., assigned resources, service status, etc.). Ensuring the traceability of 
specific services is of particular importance for individual services like parcel delivery or DRT 
requests. Monitoring context conditions such as weather, parking availability, pollution or events or 
dates (e.g., holidays), is of key importance to guide decision-making and define information to be 
communicated to users. Other Case Study-specific information, related to the target users and 
conditions for the use case, such as the availability and occupancy of public swimming pools to 
inform the travel demand of tourists on busy beach days, should be considered.  
 
Case Studies present different requirements in the time horizons for the predictions. For example, 
while parcel delivery demands need to be defined up to 1 day before, DRT requests are predicted 
at much shorter timeframes and assigned in real-time as they come. On the other hand, mobility 
planning for large events, like the Keukenhof festival, including parking, information provision to 
visitors and complementary public transport services, requires the expected number of visitors to 
be defined at least 3 days in advance). Flexibility and personalisation in the time horizon and scale 
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is needed. Also, the variability to the prediction should be communicated to allow preparation and 
adequate planning of unforeseen conditions.  
 
Also, the importance of regularly calibrating the models was mentioned, assessing shifts in user 
preferences and travel behaviour, as well as incorporating changes in the network and services. A 
process of calibration based on the measured accuracy of the predictions, once the situation has 
occurred, is important to get better results and maintain the relevance of the tool. 
 
5.1.3 Service 3: Resilient multimodal transport network and traffic management support tool. 
 
For the network and traffic management support tool, the need to clearly define the optimisation 
scope, services and modes involved, as well as stopping points, goals and expected impacts, was 
highlighted. These are specific to each Case Study. It is important to consider limitations on the 
optimisation measures, as contractual or network restrictions define how or whether services can 
be modified. Information flows, decision-making and negotiation dynamics are specific to each use 
case, in relation to their scope, content and involved actors.  
 
Prioritization among services can generate conflicts as not only revenues of the involved entities are 
affected, but also the final user satisfaction. Consensus achievement / arbitration requires more 
than the negotiation among local actors: higher level strategy and vision agreed upon, principles 
and criteria for decision making are key to manage conflicts and ensure societal benefits are upheld. 
 
It is also essential to consider the communication channels available for the coordination of the 
optimisation measure, and the difficulty in getting users to comply with the instructions or 
recommendations provided.  Resistance to change travel practices, to shift modes from private 
vehicles to shared or public services, needs to be foreseen. To maximise compliance and outreach 
capacity, mobile access to the dashboard should be provided (with vibration, pop-up/push 
notifications), Carplay functionality, and interoperability with local communication channels (PT 
app, etc.) should be considered. 
 
Given the specific services to be addressed and tested in each Case Study, the organisational 
structure and its implications for the decision-making, monitoring and administration were analysed 
(e.g., whether passenger and logistic transport being managed by different authorities could 
present a challenge/limitation), setting the basis for the work in T2.2 with the discussion and 
definition of governance models for each Case Study.  
  



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 117 of 
145 

 

5.2 User needs and preferences 

 
The survey results from this SYNCHROMODE deliverable shed light on user requirements, across 
diverse sociodemographic and socioeconomic profiles, based on different identified factors. These 
include situational factors, multimodal mobility needs, expectations and concerns, and solutions 
proposed in the SYNCHROMODE case studies.  
 
Targeted user profiles and access to information 

The case studies revealed that travel behaviour varied significantly among respondents, yet the 

overall perspectives predominantly represented urban dwellers. These perspectives also show 

contrasting priorities based on different user profiles. For instance, considering access to 

information within the domain of multimodal mobility, it was observed how the overall priorities 

vary in comparison to persons with reduced mobility. 

 
Additional information needs involving RTTI, weather, micro-mobility integration and 

communication 

Additional information needs were identified through the survey. For instance, car users in 
Thessaloniki prioritized details such as travel costs (including gas expenses versus alternative 
sustainable options) and electric vehicle charging points. In the Netherlands, timely updates on 
public transport cancellations and alternative modes of travel were crucial to avoid longer travel 
times. Additionally, real-time traffic information (RTTI) was essential for car users, while both car 
and micro-mobility users valued weather updates. In Madrid, public transport users sought 
information about cycle or scooter access, along with tourist-related details. Car drivers needed 
alerts about lane closures due to incidents and the expected duration of disruptions, along with 
weather and road conditions. These additional needs, along with identified information categories, 
should be taken into consideration while addressing the toolbox. This needs to be done especially 
via accessible means of communication such as mobile applications, as it was identified as a more 
preferred platform for planning before or during travel, in comparison to websites.  
 
Proposed solutions and supporting perspectives towards DRT, sustainable parcel delivery, public 
transport, road safety and notification services 
Perspectives focusing on the solutions proposed by the case studies in SYNCHROMODE were 
documented. Notably, the Madrid case study revealed an optimistic reception among survey 
respondents regarding the concept of delivering parcels through public transport. This preference 
for sustainable modes of transport underscores the importance of eco-friendly parcel delivery 
options. Additionally, using DRT services (which was unique to the Madrid case study questionnaire) 
was mostly preferred for first-and last-mile activities (i.e. reaching public transport station, bus stop, 
etc.) and regular door-to-door commutes (e.g., work school). In the Netherlands, frequent 
roadworks posed a nuisance, leading to extended travel times. Survey participants identified 
additional sources of inconvenience, including larger vehicles obstructing smaller ones, air traffic, 
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improper driving behaviour, limited parking availability, bridge openings causing delays, two-way 
traffic on single lanes, unsafe conditions for cyclists, an influx of tourist traffic, and speeding 
vehicles. Addressing the issue of traffic inconvenience, some form of approval was observed for 
notification services relating to anticipated nuisances. In Thessaloniki, prioritizing buses emerged as 
a strong traffic management approach, while enhancing road safety remained a critical focus of 
traffic management strategies for the survey participants.   
 
Proposed solutions and identifying opportunities supporting a multimodal approach 

In addition to the user perspectives supporting some of the proposed solutions (as mentioned 
above), the survey results also show how in some case study areas the present perspectives do not 
prioritise the transition to alternative modes of transport supporting multimodal traffic. For 
instance, in Thessaloniki where majority of the perspectives were dominated by the car users, it was 
observed that their priority towards access to information like alternative mode connections (e.g., 
bus/train connections, bike share) was comparatively low to other identified categories. This creates 
an opportunity for the solutions to introduce a platform which makes the alternative modes more 
attractive to use and foster a multimodal travel behaviour.  
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Annex I 

 
User Survey Template including survey logic: 
  

  

Start of Block: Introduction and User Consent 

  

Introduction              

We appreciate your participation in this survey, which focuses on multimodal traffic management. This is a 

subject of interest within the European research project SYNCHROMODE, which is funded by the Horizon 

Europe program of the European Commission under contract number 101104171. The survey aims to 

gather responses from individuals residing in Spain, the Netherlands, and Greece, the three countries where 

the project is conducting case studies. The survey is expected to take approximately 10-15 minutes to 

complete. 

   

This survey aims to understand perspectives from different user groups including their needs, expectations, 

and concerns regarding multimodal traffic management. For ease of understanding, definitions for certain 

terms are provided before their mention in the questions, in different sections of the survey.  

   

Data Protection: This survey has gone through the Ethics Clearance process and ensures the data is 

protected and anonymous. 

   

User consent   

By clicking the option below, you acknowledge the following statements:   

• My participation in this survey is voluntary   

• I am at least 18 years of age or above   

• I am aware I can terminate my participation in the survey at any moment for any reason  

 

o Yes, I consent  
o No, I do not consent  

  

Skip To: End of Survey If     By clicking the option below you acknowledge the following statements: My 
participation in the.. = No, I do not consent 

End of Block: Introduction and User Consent 
  

Start of Block: Preliminary questions 
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Location  

What country do you currently live in? 

o Greece  
o Netherlands  
o Spain  
o Other  

  

Skip To: End of Survey If What country do you currently live in? = Other 

End of Block: Preliminary questions 
  

Start of Block: User characteristics 

  

Description UC  

This section includes socioeconomic and sociodemographic indicators such as (but not limited to) age, 

gender, level of education, income and physical characteristics which focuses on persons with reduced 

mobility and people with any ongoing health issues. 

  

Age: How old are you? 

o 18-24 years old  
o 25-34 years old  
o 35-44 years old  
o 45-54 years old  
o 55-64 years old  
o 65 years and above  

  

Gender: How do you describe yourself? 

o Male    
o Female  
o Non-binary  
o Prefer to self-describe __________________________________________________ 
o Prefer not to say 

  

Education: What is the highest level of education you have achieved? 

o Primary school    
o Secondary / technical / vocational education  
o Bachelor’s degree  
o Master’s degree  
o PhD / post-graduate studies  
o Other __________________________________________________ 
o Prefer not to say 
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Work: How would you categorize yourself in the socio-professional domain? 

o Employed    
o Unemployed  
o Student  
o Self-employed  
o Retired  
o Other __________________________________________________ 
o Prefer not to say.  

  

Salary: What is your personal annual income before taxes? 

o Less than €10,000       
o €10,000 - €24,999  
o €25,000 - €39,999  
o €40,000 - €59,999  
o €60,000 - €79,999  
o €80,000 - €99,999  
o €100,000 - €199,999  
o More than €200,000  
o Prefer not to say  

  

Page Break   

 

URM + Health: Are you a person with reduced mobility (e.g., wheelchair user, cane user) or do you have any 

ongoing health issues which may require special needs during travel (e.g., a person with hearing ailment, 

vision impairment, person requiring support animals such as dogs)? 

o Yes  
o No  
o Prefer not to say  

  

End of Block: User characteristics 
  

Start of Block: Situational factors 

  

Description SF  

This section includes questions about the living environment and travel mode choices. The term micro-

mobility that appears in this section refers to a range of small, lightweight vehicles that operate at speeds 

typically below 25 km/h. 

  

Area: How would you describe the area where you live? 

o Urban    
o Rural  
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o Suburban  
 
Mode: Which of the following modes of transport is your main mode for travel? 

o Walk  
o Bicycle (not e-bike)  
o Public Transport  
o Car (driving)  
o Car (passenger)  
o Motorcycle  
o Other micro-mobility modes (e-bikes, electric scooters, moped etc.)  
o Other __________________________________________________ 

  

  

  

Mode priority: Which of the following modes of transport do you use (for most of your journey) for: 

  Walk Bicycle 
Public 

Transport 
Car 

(driving) 

Car 
(passeng

er) 

Motorcyc
le 

Other 
micro-

mobility 
modes 

(e-bikes, 
electric 

scooters, 
moped 

etc.) 

Other 

Regular 
door-to-

door 
commute 

(e.g., 
work, 
school 
etc.)  

o   o   o   o   o   o   o   o   

First or 
last mile 
activities 

(e.g., 
reaching 
the train 
station, 

etc.)  

o   o   o   o   o   o   o   o   

Leisure 
activities 

o   o   o   o   o   o   o   o   
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(i.e., 
sports, 
movies 

etc.)  

Errands 
(e.g., 

grocery 
shopping

)  

o   o   o   o   o   o   o   o   

  

Mobile vs Website: How important is using a smartphone application/website for planning your journey? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Using a 
smartphone 
application 
before the 

journey  

o   o   o   o   o   

Using a 
smartphone 
application 
during the 

journey  

o   o   o   o   o   

Using a 
website before 

the journey  
o   o   o   o   o   

Using a 
website during 

the journey  
o   o   o   o   o   

  

  

Skip To: End of Block If How important is using a smartphone application/website for planning your journey? 
[ Not at all important] (Count) = 4 

Q: Please mention the name of the application/website you use for planning your journey 

▢ Application __________________________________________________ 
▢ Website __________________________________________________ 

  

End of Block: Situational factors 
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Start of Block: Multimodal mobility needs 

  

Description MMN  

This section focuses on the users’ needs for multimodal mobility. It includes terms such as:    

 

• Demand Responsive Transport (DRT) is a transport service where day-to-day operation is 

determined by the requirements of its users. For this, users usually contact a booking service, which 

then plans a route to collect them and transport them to their desired location.       

• Shared mobility refers to the shared use of a vehicle, bicycle, or other mode that enables users to 

gain short-term access to transportation modes on an “as-needed” basis (Shaheen et al. 2015).  

  

  

Display This Question: 

If What country do you currently live in? = Spain 

  

DRT: Considering alternate modes of transport, are Demand-Responsive Transport services (DRT) (e.g., 

shuttle services) of interest to you? 

o Yes  
o No  
o Don't know  

  

Display This Question: 

If Considering alternate modes of transport, are Demand-Responsive Transport services (DRT) (e.g., s... = Yes 

  

DRT - Follow-up Q: Which of the following activities would you utilize the DRT service for the most? 

o Regular door-to-door commute (e.g., work, school etc.)    
o First or last mile activities (e.g., public transport station, airport etc.)  
o Leisure activities (i.e., sports, movies etc.)  
o Errands (e.g., grocery shopping)  
o Other __________________________________________________ 

  

Display This Question: 

If Which of the following modes of transport is your main mode for travel? = Public Transport 

  

Information PT: As a passenger in a Public Transport mode (e.g., bus, train, tram, etc.), which of the 

following information would be of priority to have access to at 'the Public Transport stop'? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 
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Visual real-
time 

information for 
vehicles’ 

arrival/departu
re  

o   o   o   o   o   

Real-time (or 
projected) 

occupancy of 
the vehicle  

o   o   o   o   o   

Available mode 
connections on 

upcoming 
stops (e.g., 
DRT, Bike 

share, etc.)  

o   o   o   o   o   

Accessibility 
information for 

users with 
reduced 

mobility (e.g., 
stops with 

barrier-free 
infrastructure, 

etc.)  

o   o   o   o   o   

Planned events 
causing 

timetable 
changes (e.g., 

concerts, 
roadworks, 

etc.)  

o   o   o   o   o   

Unplanned 
events causing 

timetable 
changes (e.g., 

accident)  

o   o   o   o   o   

  

Display This Question: 

If Which of the following modes of transport is your main mode for travel? = Public Transport 
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Information PT: As a passenger in a Public Transport mode (e.g., bus, train, tram, etc.), which of the 

following information would be of priority to have access to 'inside the Public Transport vehicle'? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Projected 
journey 
timeline 

(including 
delays)  

o   o   o   o   o   

Projected 
occupancy of 

the vehicle  
o   o   o   o   o   

Access to 
alternate mode 
connections on 

upcoming 
stops (e.g., 
DRT, Bike 

share, etc.)  

o   o   o   o   o   

Accessibility 
information for 

users with 
reduced 

mobility (e.g., 
stops with 

barrier-free 
infrastructure, 

etc.)  

o   o   o   o   o   

Planned events 
causing 

changes in 
timetable (e.g., 

concerts, 
roadworks)  

o   o   o   o   o   

Unplanned 
events causing 

changes in 
timetable (e.g., 

accidents)  

o   o   o   o   o   

  

Display This Question: 
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If Which of the following modes of transport is your main mode for travel? = Car (driving) 

  

Information Car: As a car driver, which of the following information would be of priority to have access to? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Projected 
journey 

timeline (includ
ing delays)   

o   o   o   o   o   

Access to 
alternate mode 
connections on 

route (e.g., 
DRT, Public 

Transport, Bike 
share, etc.)  

o   o   o   o   o   

Parking 
availability at 

an interchange 
on 

route/destinati
on (e.g., 

parking for 
wheelchair 

users)  

o   o   o   o   o   

Planned events 
causing an 

impact on road 
traffic (e.g., 

concerts, 
roadworks, 

etc.)  

o   o   o   o   o   

Unplanned 
events causing 
impact on road 

traffic (e.g., 
accidents)  

o   o   o   o   o   

Alternate route 
suggestions 
(including 

travel time) for 

o   o   o   o   o   
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planned or 
unplanned 

events    

  

  

Display This Question: 

If Which of the following modes of transport is your main mode for travel? = Car (passenger) 

  

Information Car: As a passenger in a car (e.g., taxi, DRT), which of the following information would be of 

priority to have access to? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Projected 
journey 

timeline (includ
ing delays)   

o   o   o   o   o   

Projected 
occupancy of 
the vehicle    

o   o   o   o   o   

Access to 
alternate mode 
connections on 

route (e.g., 
Public 

Transport, Bike 
share, etc.)  

o   o   o   o   o   

Parking 
availability at 

an interchange 
on 

route/destinati
on (e.g., 

parking for 
wheelchair 

users)  

o   o   o   o   o   

Planned events 
causing an 

impact on road 
traffic (e.g., 

concerts, 

o   o   o   o   o   
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roadworks, 
etc.)  

Unplanned 
events causing 
impact on road 

traffic (e.g., 
accidents)  

o   o   o   o   o   

  

 Display This Question: 

If Which of the following modes of transport is your main mode for travel? = Motorcycle 

  

Information MC: As a motorcycle user, if you use a smartphone or a dashboard while travelling, which of 

the following information would be of priority to have access to? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Projected 
journey 

timeline (or 
delays)   

o   o   o   o   o   

Access to 
alternate mode 
connections on 

route (e.g., 
DRT, Public 

Transport, etc.)  

o   o   o   o   o   

Parking 
availability at 

an interchange 
on route/ 

destination    

o   o   o   o   o   

Planned events 
causing an 

impact on road 
traffic (e.g., 

concerts, 
roadworks etc.)  

o   o   o   o   o   

Unplanned 
events causing 
impact on road 

o   o   o   o   o   
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traffic (e.g., 
accidents)  

Alternate route 
suggestions 
(including 

travel time) for 
planned or 
unplanned 

events    

o   o   o   o   o   

  

  

Display This Question: 

If Which of the following modes of transport is your main mode for travel? = Bicycle (not e-bike) 

Or Which of the following modes of transport is your main mode for travel? = Other micro-mobility modes 
(e-bikes, electric scooters, moped etc.) 

  

Information Bicycle: As a bicycle (or other micro-mobility user) user, if you use a smartphone or a 

dashboard while travelling, which of the following information would be of priority to have access to? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Projected 
journey 

timeline (or 
delays)   

o   o   o   o   o   

Access to 
alternate mode 
connections on 

route (e.g., 
DRT, Public 

Transport, etc.)  

o   o   o   o   o   

Bicycle (or 
other micro-

mobility) 
parking 

availability at 
an interchange 

on 
route/destinati

on  

o   o   o   o   o   
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Information on 
bicycle (or 

other micro-
mobility) 

infrastructure 
for the route 

(e.g., dedicated 
lanes, repair 

stations)    

o   o   o   o   o   

Planned events 
causing an 

impact on road 
traffic (e.g., 

concerts, 
roadworks, 

etc.)  

o   o   o   o   o   

Unplanned 
events causing 
impact on road 

traffic (e.g., 
accidents)  

o   o   o   o   o   

Alternate route 
suggestions 
(including 

travel time) for 
planned or 
unplanned 

events  

o   o   o   o   o   

  

Display This Question: 

If Which of the following modes of transport is your main mode for travel? = Walk 

  

Information Walk: As a pedestrian, if you use a smartphone while travelling, which of the following 

information would be of priority to have access to? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Projected 
journey time  

o   o   o   o   o   

Access to 
alternate mode 

o   o   o   o   o   
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connections on 
route (e.g., 
DRT, Public 

Transport, etc.)  

Information on 
pedestrian 

infrastructure 
for the route 

(e.g., dedicated 
pathway, 

pedestrian 
bridge)  

o   o   o   o   o   

Planned events 
causing an 
impact on 
pedestrian 

routes (e.g., 
concerts, 

roadworks, 
etc.)  

o   o   o   o   o   

Unplanned 
events causing 

impact on 
pedestrian 

routes (e.g., 
accidents)  

o   o   o   o   o   

Alternate route 
suggestions 
(including 

travel time) for 
planned or 
unplanned 

events  

o   o   o   o   o   

  

  

Other Information: If you would like to have access to any other information while travelling (on your main 
mode of travel), please mention it here: 

________________________________________________________________ 
  

  

Display This Question: 
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If What country do you currently live in? = Greece 

Or What country do you currently live in? = Spain 

  

Traffic light: How useful do you think is it to provide priority at traffic light junctions to the following 

groups: 

  
Not at all 

useful 
Slightly useful 

Moderately 
useful 

Very useful 
Extremely 

useful 

Public 
transport 
vehicles   

o   o   o   o   o   

Emergency 
response 

vehicles (e.g., 
ambulance 
service, fire 
department, 
traffic police)   

o   o   o   o   o   

Freight/comme
rcial logistics 

vehicles   
o   o   o   o   o   

Micro-mobility 
vehicles (e.g., 

bicycles, e-
scooters, 

mopeds, etc.)  

o   o   o   o   o   

  

  

End of Block: Multimodal mobility needs 
  

Start of Block: Expectations and concerns 

Display This: 

If What country do you currently live in? = Greece 

Or What country do you currently live in? = Spain 

  

Description EC:  

This section focuses on the users’ expectations and concerns for domains including ICT (i.e. information and 

communication technology) in traffic management. This involves data and different actors in the execution 

of solutions corresponding to transport management services. It includes terms such as:    
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• Real-Time Traffic Information (RTTI) service, which means an intelligent transport system (ITS) 

service that provides end-users immediately with real-time traffic information.    

• General Data Protection Regulation (GDPR), which relates to data privacy and security law passed 

by the European Union for collecting data from people in the EU.  

 

Display This Question: 

If What country do you currently live in? = Greece 

Or What country do you currently live in? = Spain 

  

RTTI: Do you agree with the following statements related to the expected impacts of real-time traffic 

information (RTTI) in traffic management; that it will (multiple answers allowed):  

▢ reduce accidents    
▢ reduce travel stress  
▢ reduce traffic congestion  
▢ make travel more comfortable  
▢ reduce GHG emissions and energy consumption  
▢ be a threat to privacy  
▢ improve access to persons with reduced mobility  
▢ decrease travel time  
▢ increase traffic congestion  
▢ other __________________________________________________ 
▢ have no impact  
▢ I don't know  

  

Display This Question: 

If What country do you currently live in? = Greece 

Or What country do you currently live in? = Spain 

  

GDPR: If the privacy of your data is warranted following GDPR, would you consent to share your data with: 

  
Strongly 
disagree 

Somewhat 
disagree 

Neither agree 
nor disagree 

Somewhat 
agree 

Strongly agree 

Public 
authorities    

o   o   o   o   o   

Road 
authorities, or 
municipalities    

o   o   o   o   o   

Other road 
users    

o   o   o   o   o   
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Private 
companies    

o   o   o   o   o   

  

  

Display This Question: 

If What country do you currently live in? = Greece 

Or What country do you currently live in? = Spain 

 

Institutions: How important is the role of the following institutions/organizations for the improvement of 

traffic conditions in your area? 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Public 
authority in the 

country    
o   o   o   o   o   

Private 
companies     

o   o   o   o   o   

European 
Union    

o   o   o   o   o   

International 
Organizations 

(UN, OECD 
etc.)    

o   o   o   o   o   

  

End of Block: Expectations and concerns 
  

Start of Block: CS Questions: Madrid  

Display This: 

If What country do you currently live in? = Spain 

  

Description MCS: This section focuses on specific case study areas in the project and includes additional 

questions which are focused on the solutions proposed. 

  

Display This Question: 

If What country do you currently live in? = Spain 
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MCS Q1: Considering ‘parcels are delivered using public transport’, do you approve or disapprove of the 

following statements: 

  
Strongly 
disagree 

Somewhat 
disagree 

Neither agree 
nor disagree 

Somewhat 
agree 

Strongly agree 

Delivery of 
parcels using 

Public 
Transport will 
reduce freight 
traffic on the 

road and 
reduce 

congestion  

o   o   o   o   o   

It will lead to a 
potential 

reduction in 
the shipping 

costs of parcels  

o   o   o   o   o   

Delivery of 
parcels using 

public 
transport will 
reduce GHG 

emissions and 
be more 

environment-
friendly  

o   o   o   o   o   

I will consider 
having non-

urgent e-
commerce 

parcel delivery 
time increase 

by 24-48 hours 
if it results in 
using a more 
environment-

friendly 
transportation  

o   o   o   o   o   

I am willing to 
pick up my 

parcel from a 
o   o   o   o   o   



 

D2.1: Report on user needs and system requirements definition for each Case Study 
 
Copyright © 2023 by SYNCHROMODE 

Page 138 of 
145 

 

locker, bus 
stop, or a store 
less than 300m 
away from my 

home if it 
results in using 

a more 
environment-

friendly 
transportation  

I will be fully 
comfortable as 

a passenger 
using a bus in 
which parcels 

for delivery are 
being carried  

o   o   o   o   o   

  

Display This Question: 

If What country do you currently live in? = Spain 

  

MCS Q2: What would be the peak frequency that you would consider acceptable as a public transport 

passenger for public transport services connecting a rural area with the main urban area? 

o 10 minutes   
o 15 minutes  
o 30 minutes  
o 45 minutes  
o 1 hour  
o 90 minutes  

  

End of Block: CS Questions: Madrid  
  

Start of Block: CS Questions: Netherlands 

Display This: 

If What country do you currently live in? = Netherlands 

  

Description NCS: This section focuses on specific case study areas in the project and includes additional 

questions which are focused on the solutions proposed. 

  

Display This Question: 
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If What country do you currently live in? = Netherlands 

  

Nuisance: Looking at the following statements about annoyance from traffic, how often do you experience 

it? 

  Never Rarely Sometimes Often Very often 

Nuisance from 
traffic to and 

from an 
amusement 

park in my area  

o   o   o   o   o   

Nuisance from 
traffic to and 

from the beach 
in my area  

o   o   o   o   o   

Nuisance from 
traffic to and 

from 
Keukenhof  

o   o   o   o   o   

Nuisance from 
traffic due to 
roadworks in 

my area  

o   o   o   o   o   

  

  

Display This Question: 

If What country do you currently live in? = Netherlands 

  

Nuisance frequency: What kind of nuisance do you experience regarding the previous question? 

  Never Sometimes 
About half the 

time 
Most of the 

time 
Always 

Longer travel 
times   

o   o   o   o   o   

Noise from the 
vehicles   

o   o   o   o   o   

Air quality 
problems  

o   o   o   o   o   
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Rat running 
(e.g., a small 
road used by 
majority of 

vehicles trying 
to avoid traffic 

on larger 
roads)  

o   o   o   o   o   

  

  

  

Display This Question: 

If What country do you currently live in? = Netherlands 

  

Nuisance experience: Referring to the previous question, do you experience any other kind of nuisance? 

o Yes, it involves: __________________________________________________ 
o No  
o Don't Know  

  

Page Break   

 

 Display This Question: 

If What country do you currently live in? = Netherlands 

  

Nuisance adjustment: Do you approve or disapprove of the following statements considering you adjust to 

the nuisance you experience? 

  
Strongly 
disagree 

Somewhat 
disagree 

Neither agree 
nor disagree 

Somewhat 
agree 

Strongly agree 

I leave home 
earlier to avoid 

traffic jams   
o   o   o   o   o   

I work from 
home to adjust 
to the nuisance   

o   o   o   o   o   

I change the 
travel route to 

avoid any 
nuisance  

o   o   o   o   o   
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I change my 
mode of 

transport to 
avoid any 
nuisance  

o   o   o   o   o   

  

  

 Display This Question: 

If What country do you currently live in? = Netherlands 

  

Nuisance adjustment: Referring to the previous question, do you have any other ways to adjust to the 

nuisance you experience? 

o Yes, it involves: __________________________________________________ 
o No  
o Don't Know  

  

 Display This Question: 

If What country do you currently live in? = Netherlands 

  

Nuisance notify: Would you be interested in a service where we inform you (i.e. through e-mail or 

WhatsApp) about expected nuisance in your area a few days ahead (i.e. inform you about a high amount of 

ticket sales of the amusement park, routes with low expected travel times?) 

o Extremely interested  
o Very interested  
o Moderately interested  
o Slightly interested  
o Not interested  

  

 Display This Question: 

If What country do you currently live in? = Netherlands 

  

Postal code: To make your answers more valuable to us, could you provide us with your postal code (only 

numbers are fine): 

o Yes, it is: __________________________________________________ 
o Prefer not to provide  

Display This Question: 

If What country do you currently live in? = Netherlands 

  

WFH: Are you able to work from home? 
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o Yes  
o Yes, but not always  
o No  
o Prefer not to say  

  

End of Block: CS Questions: Netherlands 
  

Start of Block: CS Questions: Thessaloniki 

Display This: 

If What country do you currently live in? = Greece 

  

Description TCS: Questions in this section include terms that involve solutions for better traffic 

management. For instance:               

• ‘Dynamic congestion charging’ relates to higher charges for the use of vehicles and services in 

areas leading to congestion.   

• ‘Dynamically changing speed limits’ relates to altering the speed limits of vehicles in certain areas 

to manage delays of congestion and allow for smoother traffic flow.   

• ‘Bus priority’ refers to giving public transport buses priority at signalized intersections to reduce 

delays and improve overall service quality.   

• ‘Dynamic parking pricing’ involves adjusting parking fees based on demand to optimize parking 

space usage, reduce congestion, and encourage the use of alternative transportation modes.  

  

 Display This Question: 

If What country do you currently live in? = Greece 

  

TM solutions: What is your level of approval towards the following approaches in traffic management: 

  
Strongly 
disagree 

Somewhat 
disagree 

Neither agree 
nor disagree 

Somewhat 
agree 

Strongly agree 

Dynamic 
congestion 

charging   
o   o   o   o   o   

Dynamically 
changing 

speed-limits   
o   o   o   o   o   

Bus priority   o   o   o   o   o   

Dynamic 
parking pricing  

o   o   o   o   o   
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 Display This Question: 

If What country do you currently live in? = Greece 

  

Level of comfort: Considering an application uses your data in a secure, anonymous way following GDPR, to 

what extent would you be comfortable with: 

  
Extremely 

uncomfortable 
Somewhat 

uncomfortable 

Neither 
comfortable 

nor 
uncomfortable 

Somewhat 
comfortable 

Extremely 
comfortable 

The app uses 
the data to 

offer 
personalized 
information 
and services  

o   o   o   o   o   

The app uses 
the data to 

provide offers 
to you (e.g., 

cheaper or free 
parking, 

priority at 
traffic light 

junctions, etc.)  

o   o   o   o   o   

The app uses 
the data for 
better traffic 
management 
by the traffic 

authority  

o   o   o   o   o   

  

  

Display This Question: 

If What country do you currently live in? = Greece 

  

Info access: How important do you think it is for the following groups to have access to information 

regarding congestion and traffic management measures: 
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Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Transport 
service 

providers (e.g., 
public 

transport, 
taxis)   

o   o   o   o   o   

Emergency 
response 

agencies (e.g., 
ambulance 
service, fire 
department, 
traffic police)   

o   o   o   o   o   

Freight/comme
rcial logistic 

vehicles/ 
companies   

o   o   o   o   o   

  

 Display This Question: 

If What country do you currently live in? = Greece 

  

TM importance: How important are the traffic management strategies based on: 

  
Not at all 
important 

Slightly 
important 

Moderately 
important 

Very important 
Extremely 
important 

Reducing 
environment 
and climate 
footprint of 

transportation   

o   o   o   o   o   

Increasing road 
safety   

o   o   o   o   o   

Short-term 
forecasting of 

traffic 
conditions   

o   o   o   o   o   

Informing users 
through smart 

o   o   o   o   o   
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online 
applications  

Providing 
priority to 

public 
transport 
vehicles   

o   o   o   o   o   

Encouraging 
change in 

mode of travel, 
with emphasis 
on promoting 
environment-

friendly modes   

o   o   o   o   o   

  

  

End of Block: CS Questions: Thessaloniki 


