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1 ξ Executive Summary  
 

The purpose of the  deliverable  A͇ῄ̈́ϔωÕk²©GGØàϔņŌǔģűƇŌņϔƽǀƚƁŌĿǔϔƽƇģƑϊϔűǈϔǔƚϔƚǜǔƇűƑŌϔģƑņϔűņŌƑǔűŤǺϔ
all the important links/critical paths between WP4 -7όǈ demonstrator tasks, in order to maximi ze 
synergies as well as facilitate the efficiency of the project planning.  

This deliverable ξ D3.10 ξ belongs to Task 3.3 PIONEERS Co-definition of action and 
demonstration requirements and specifications, which is part of WP3 PIONEERS Actions: 
requirements co -definition, specifications, cross -action alignment and deployment monitoring. It 
is closel y linked to WP8 and its Co -transferability innovation and implementation framework and 
plan for co -ǔǀģƑǈŤŌǀģľűƇűǔǺϔλ:kk^μϔŤǀģƏŌǴƚǀƄϔģǈϔűǔϔűǈϔģƑǔűĿűƽģǔŌņϔǔƚϔŤŌŌņϔűƑǔƚϔϋǔŬŌϔ:ƚ-transferability 
innovation and implementation framework and plan for co -transferabűƇűǔǺόλ§͆ͅμήϔA͇ῄ̈́ϔǴűƇƇϔƽǀƚǳűņŌϔ
a good understanding of the implementation timescales for the port pilot activities in order to 
assign them to either the first or second wave of transferability.  

Under this document all the related tasks among WP3, WP4, WP5 , WP6 and WP7 have been 
analyzed and depicted in relative flow charts while under the conclusion section the overall 
associated tasks are described. Overall, PIONEERS has a strong interconnection among its tasks, 
showing a strong coherence among its pilot demonstrations.  
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2 ξ Introduction   
 

PIONEERS addresses the challenges that EU ports face in their effort to reduce their 
environmental impact while remaining competitive and coping with the continuous growth of the 
sector. The project consists of  four major pillars of Green Ports which are: ÕűƇƇģǀϔͅήϔω:ƇŌģƑϔGƑŌǀťǺϔ
Production , Storage & SupplyϊΩϔÕűƇƇģǀϔ͆ήϔωàǜǈǔģűƑģľƇŌϔPort Designϊ ÕűƇƇģǀϔ͇ήϔωModal Shift and Flows 
²ƽǔűƏűȄģǔűƚƑϊϔģƑņϔÕűƇƇģǀϔ͈ήϔωAűťűǔģƇϔíǀģƑǈŤƚǀƏģǔűƚƑϊή 

The Project aims to deliver a number of outcomes such as:  19 innovative demos  with positive 
environmental impact for ports, port -cities and hinterland connections; 19 transfers of 
demonstrations to fellow ports within the project lifecycle; Master Plan updates for the four 
PIONEERS ports with environmental milestones for 2030, 2040  and 2050; A framework for 
collaborative definition and adoption of innovations; A Combined and scale -up impact of existing 
innovations; A Green Port Roadmap acting as a shop window catalogue, enabling European port s 
to adjust their Master Plans; A Mobilis ation of a Community Programme enabling local and global 
exploitation of PIONEERS results.  PIONEERS builds on the commitment of PoAB to scale -up the 
current state -of-the-art approaches and demonstrate applicability and feasibility through a series 
of high  TRL demonstrations at the PoAB which will act as a Lighthouse for EU ports supported by 
ǔŬŌϔƽǀƚƁŌĿǔόǈϔŤŌƇƇƚǴϔƽƚǀǔǈϔƚŤϔ9ģǀĿŌƇƚƑģϔλÕƚ9μΩϔ:ƚƑǈǔģƑǔģϔλÕƚ:μϔģƑņϔċŌƑƇƚϔλÕƚċμϔǔŬģǔϔƏģƄŌ up an 
excellent mix of size, location, operational models and area s of influen ce, demonstrating thus, 
the feasibility of transferability to the majority of European ports.  

ǈϔģϔǀŌǈǜƇǔϔƚŤϔǔŬŌϔČÕ͇ΩϔǔŬŌϔA͇ῄ̈́ϔωAŌǔģűƇŌņϔƽǀƚƁŌĿǔϔƽƇģƑƑűƑťϊϔǔǀűŌǈϔǔƚϔņŌƽűĿǔϔǔŬŌϔƇűƑƄŌņϔģĿǔűƚƑǈϔģƑņϔ
the critical paths that will define the implementation of th ŌϔņŌƏƚƑǈǔǀģǔƚǀϔǔģǈƄǈϔűƑϔÕk²©GGØόǈϔŤƚǜǀϔ
ģǀŌģǈϔƚŤϔģĿǔűǳűǔǺϔλǔŬŌϔŤƚǜǀϔģŤƚǀŌƏŌƑǔűƚƑŌņϔÕűƇƇģǀǈμϔǴŬűĿŬϔģǀŌϔω:ƇŌģƑϔGƑŌǀťǺϔÕǀƚņǜĿǔűƚƑ, Storage & 
àǜƽƽƇǺϊΩϔ ωàǜǈǔģűƑģľƇŌϔPort Designϊ, ω§ƚņģƇϔ àŬűŤǔϔ ģƑņϔ ^ƇƚǴǈϔ ²ƽǔűƏűȄģǔűƚƑϊϔ ģƑņϔ ωAűťűǔģƇϔ
íǀģƑǈŤƚǀƏģǔűƚƑϊήϔ §ƚǀŌƚǳŌǀΩϔ ǈűƑĿŌϔPIONEERS relies on a collaborative approach to ensure 
sustainable and green growth by learning from each other and transferring solutions with a 
common goal ξ ωŤǀƚƏϔűƑƑƚǳģǔűƚƑϔǔƚϔǈƚƇǜǔűƚƑϊϔǔŬŌϔƚǳŌǀģƇƇϔƽǀƚƁŌĿǔϔģƽƽǀƚģĿŬϔűǈϔǈƽƇűǔϔűƑϔŤűǳŌϔƽŬģǈŌǈΨϔ
Co-definition , Demonstration, Scale -up, Co-transferability and Recalibration.  

Therefore, this approach is an inseparable element of the overall project and also underlies the 
activities related to WP3, WP4, WP5, WP6, and WP7 . This deliverable  (D3.10) has to adopt these 
five phases as a baseline for building the demonstration related tasks.  
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3 ξ Work plan & Methodology  
 

The PIONEERS work plan is displayed in the picture below . D3.10 will follow a detailed analysis of 
all the interrelated tasks and pa ths for the implementation of the project demonstrators which 
relate to WP4 -WP7 activities. In this deliverable the interconnections and the linked actions 
affecting the implementation of the demonstrations are analysed and explained. WP3 acts as a 
ground setting work package as during its implementation the state of the art will be depicted, 
the user needs will be analysed leading to user requirements and the use cases to be 
demonstrated under the 19 ņŌƏƚƑǈǔǀģǔƚǀǈήϔíŬŌϔƽǀƚƁŌĿǔόǈϔņŌƏƚƑǈǔǀģǔűƚƑǈΩϔģǈϔƏŌƑǔűƚƑŌd before, 
are foreseen under WP4 -WP7 which follow a common logical approach and activities 
distribution. The overall concept of these four work packages is presented in the diagram below.  

The next chapters present the details of each work package followin g the Description of Action. 
Moreover, detailed Gantt/pert charts are prepared for each activity within the above -mentioned 
work packages. For each core task, its path was identified and then depicted in a working plan 
flow chart as will be seen in the fol lowing sections. These flow charts not only show the actions 
set to be carried out in the framework of each task but also show any potential link between tasks 
and WPs. 

The pictures below depict the overall approach of PIONEERS.  

 

Figure 1. Overall approach of PIONEERS 

 



 

D3.10 PIONEERS ξ detailed project plan    12 

 
 

4 ξ PIONEERS Demonstrators Overview  
 

4.1 ξ PIONEERS demonstrators by Port   
Table 1. Summary of the demonstrator . (D): Demonstrated; (LA): Linked Action; (TD): Innovation transferred during the 

project; (TA) 
 

PILLAR 
 

ACTION 

A
nt

w
er

p
 

B
ar

ce
lo

na
 

V
en

lo
 

C
on

st
an

ta
 

 
 
 

Clean energy  
production  and 
supply  

Energy  generation  from  water  currents  D NA TA TA 
On-shore wind  production  LA TA TA TA 
Hydrogen refuelling  infrastructure  D LA TA TA 
A corridor of modular  docking stations  for  energy containers  D NA D TD 
Battery  Storage  and Smart  Management  of Green Energy in  terminal  
operations  

D LA TD TD 

Multi - fuel  port  LA TA TA TA 
OPS for  ferries  LA LA TA TA 
Tugboats  on H2 and methanol  LA TA TA TA 
Hydrogen  heating  for  buildings  D LA TA TD 

 
 
 
Sustainable  port  
design  

Local  resource  recovery  for  green,  circular  concrete  D LA LA TA 
Power -to-methanol  LA TA TA TA 
Steam and waste  heat  LA NA TA TA 
NextGen  District  LA TD TA LA 
Zero pellet  loss & plastic  catcher  LA NA TA TA 
Electric  green  last-mile  TA TA D TA 
Green Straddle  Carriers D TA LA TD 
Antwerp@C - partnership  for  CO2 capturing  and utilisation  LA TA TA TA 

 
Modal Shift  and 
Flows  
Optimization  

IT Platforms  for planning  multimodal  transport  D TD TD TD 
Realizing a modal  shift  in the  commute  of port  employees  D TD LA TD 
Cargo Flow  Optimisation  D TA TD TA 
Multimodal  access to port  using a MaaS platform  NA D NA TD 
Cargo Flow  Prediction  D LA TD NA 

 
 

Digital  
Transformation  

Automated  container  shuttle  solutions  for  port  operations  D TA TD TD 
Automated vessels  D TA TA TA 
Vessel traffic  optimisation  D LA TA TD 
Maritime  5G for  intelligent  vessel  location  TA D TA TA 
Containers  transport  forecast  TA D TA TA 
Digital  Twin  D TD TA TD 
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Table 2. PIONEERS Demonstrators & Actions per Port 

PIONEERS Demonstrators  & Actions  Port  

Domain: Accelerated  deployment  of  sustainable  alternative  fuels,  green  hydrogen  and  
electromobility  in transport,  as well  as sustainable  energy  supply  and  storage  and waste  heat  
recovery  in ports,  clean  energy/fuel  production  and distribution  and increased  alternative fuel  
supply,  with re -fuelling  and  re-charging  capabilities  

1 Green Hydropower Platform  Antwerp  

2 Hydrogen  Refuelling  Infrastructure  Antwerp  

3 E-trucks  Venlo  

4 Docking stations for Mobile Energy  Containers  Antwerp  -  Venlo  

5 Battery  Energy  Storage  Antwerp  -  Constanta  

 ɳnergy -efficient  and  green  port  operations  and  buildings  

6 Energy  Efficient  Buildings  Antwerp - Constanta  

7 Green Straddle Carriers  Antwerp  -  Constanta  

8 Automated  container  shuttle  solutions  for port  operations  Antwerp - Constanta - Venlo  

9 Vessel Traffic  Optimisation  Antwerp - Venlo  

10 Maritime  5G Barcelona  

11 Digital  Twin  Antwerp  - Barcelona  

 Improved  air  quality,  biodiversity,  contribution  to  the  circular  economy  

12 Local resource recovery for green,  circular concrete  Antwerp  

 Green  airports  and  ports  as multimodal  hubs,  optimizing  passenger  and  freight  flows  for  low  
emission  mobility,  in a context  of  much stricter  public  health criteria;  green  and  smart  logistics,  
integration  with  other  low -emission  transport  modes  and  promoting  effective  modal  shifts;  
reduction  of  noise  at  ports;  reduced  waterborne  and  other  transport  emissions  

13 IT platforms  for  multimodal transport  Antwerp - Barcelona - Constanta -  
Venlo  

14 Cargo Flow  Optimisation  Antwerp  

15 Automated  vessels  Antwerp  

16 Realizing a modal  shift  in the  commute of port  employees  Antwerp  - Barcelona - Constanta  

17 Multimodal  access to port  using a MaaS platform  Barcelona  
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4.2 ξ PIONEERS Horizontal activities  
Table 3. PIONEERS Horizontal activities 

Clear commitments  and contributions  to Europe -wide  take up of  technological,  non-technological  and 
socially  innovative  solutions  during  and beyond  the project are  expected,  which  could  be in the  form  of 
follow -up actions, for instance supported  by Gôόǈ Connecting  Europe  Facility  or other funding  
programmes.  
Co-transferability  
Combined effects with Linked Actions  
Liaised projects  
Innovate Community Programme that empowers local and global stakeholders  

  

5 ξ PIONEERS detailed project plan  
 

5.1 - The ground -setting  of  WP3 - requirements co -
definition, specifications, cross -action alignment, and 
deployment monitorin g  

 

 

 

ČÕ͇ϔǈǔģǀǔǈϔǴűǔŬϔíģǈƄϔ͇ῄϔω:ǜǀǀŌƑǔϔǈǔģǔŌϔƚŤϔǔŬŌϔģǀǔΩϔŌƑģľƇŌǀǈΩϔľģǀǀűŌǀǈϔģƑņϔĿŬģƇƇŌƑťŌǈϊϔǴŬűĿŬϔǴűƇƇϔ
result in  report  D3.1. This report will include a thorough analysis of the current practices that are 

Figure 2. Categorization of the different 
requi rements of PIONEERS. 
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followed by Europea n ports in terms of port efficiency and sustainability, energy storage and 
supply, digitalization of operations and management of multimodal cargo flows. D3.1 will provide 
a comprehensive and systematic recording of the state -of-the-art aiming to provide a  
comprehensive and up -to-date list of enablers, barriers and challenges (technological, business, 
environmental and societal). Under this task, links with previous projects as well as studies 
performed  in the past  will be established.  

Besides that, a range of semi -structured and unstructured interviews with key personnel of the 
consortium and other ports that are members of PIONEERS association partners will be 
undertaken.  

íģǈƄϔ͇ῄϔűǈϔģƇǈƚϔƇűƑƄŌņϔǴűǔŬϔČÕ͍ϔģƑņϔíģǈƄϔω͍ῄϔ-  Detailed requi rements for the assessment 
ƏŌǔŬƚņϊή 

kƑϔƽģǀģƇƇŌƇϔǴűǔŬϔíģǈƄϔ͇ῄΩϔíģǈƄϔ͇ή͆ϔωkņŌƑǔűŤűĿģǔűƚƑϔƚŤϔǈǔģƄŌŬƚƇņŌǀǈΩϔǜǈŌǀϔƑŌŌņǈϔģƑņϔǜǈŌϔĿģǈŌǈϊϔģűƏǈϔ
to list, classify and identify the needs of the stakeholders that constitute the ecosystem of a port 
and its surrounding  urban space. Thus, the cornerstone of Task 3.2 is to establish and define the 
port ecosystem. This process is anticipated to be fully stakeholder -driven and will be divided in 
two stages. The first stage will involve the core port stakeholders associated with PIONEERS 
ports, the second will be extended to include a wider list of people, institutions, authorities and 
industries involved and influencing the green port ecosystem. Details on the stakeholders 
ƏģƽƽűƑťϔǴűƇƇϔľŌϔƚǜǔƇűƑŌņϔǜƑņŌǀϔA͇ή͆ϔωÕƚǀǔϔàǔģƄŌŬƚƇņŌr Analysis and End -ôǈŌǀϔ©ŌŌņǈϊϔǴŬűĿŬϔǴűƇƇϔ
include a classification and inventory of an extended and comprehensive list of people, 
institutions, authorities and industries involved and influencing the smart port -city ecosystem 
alongside with the end user ne eds. Next steps of this task include the generation of the PIONEERS 
Scenarios and Personas and finally the design of the use cases (also in UML diagrams) depicting 
the main functions and interactions between the stakeholders and the chosen actions and 
demoƑǈǔǀģǔűƚƑǈϔǔŬģǔϔǴűƇƇϔľŌϔņŌǳŌƇƚƽŌņϔǴŬűĿŬϔǴűƇƇϔľŌϔƚǜǔƇűƑŌņϔűƑϔA͇ή͇ϔωÕk²©GGØàϔàĿŌƑģǀűƚǈΩϔ
ÕŌǀǈƚƑģǈΩϔôǈŌϔ:ģǈŌǈϔģƑņϔAŌƏƚƑǈǔǀģǔűƚƑϔØŌƿǜűǀŌƏŌƑǔǈϊ 

Both tasks (Task 3.1 and Task 3.2) are going to be supported by:  

a. A range of semi -structured and unstructured interview s with key personnel of  the 
consortium and other ports that are members of PIONEERS association partners will be 
undertaken.  

b. Four workshops will be conducted in each of the four PIONEERS ports to extract the 
perspective of port users, and identify and val idate their needs.  

c. User surveys will be also implemented to extract the PIONEERS Scenarios and Personas . 
They will emerge from semi -structured and unstructured interviews with the extended list 
of stakeholders.  

d. íŬŌϔƽǀƚƁŌĿǔόǈϔ ņǳűǈƚǀǺϔ9ƚģǀņϔǳģƇűņģǔűƚƑϔƚŤϔthe scenarios and personas before the use 
cases of the project are designed.  

íģǈƄϔ͇ή͇ϔω:ƚ-ņŌŤűƑűǔűƚƑϔƚŤϔģĿǔűƚƑϔģƑņϔņŌƏƚƑǈǔǀģǔűƚƑϔǀŌƿǜűǀŌƏŌƑǔǈϔģƑņϔǈƽŌĿűŤűĿģǔűƚƑǈϊϔģűƏǈϔǔƚϔ
űƏƽƇŌƏŌƑǔϔģϔǈǺǈǔŌƏǈόϔŌƑťűƑŌŌǀűƑťϔģƽƽǀƚģĿŬϔűƑϔƚǀņŌǀϔǔƚϔǔǀģƑǈŤƚǀƏϔǔŬŌϔǜǈŌǀϔƑŌŌņǈϔģƑņϔǜǈe cases 
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into user requirements and subsequently into functional and non -functional system 
requirements. Four major categories of system requirements will be ranked and prioritised based  

on the feedback received from the stakeholders (technical, operational , societal, environmental, 
legal, security and other relevant aspects) as shown in the picture below.  To better monitor the 
progress of the project, the requirements will be reflected in a Requirements Traceability Matrix.  

íŬŌϔƽǀƚņǜĿǔǈϔƚŤϔǔŬűǈϔǔģǈƄϔǴűƇƇϔľŌϔǔŬŌϔťŌƑŌǀģǔŌņϔωàĿƚƽűƑťϔņƚĿǜƏŌƑǔǈϊ for each PIONEERS 
demonstration that will include design, technical specification s, data requirements and 
correlation s with other actions and demonstrations.  

íģǈƄϔ͇ή͇ϔƽǀƚņǜĿŌǈϔŤƚǜǀϔņŌƇűǳŌǀģľƇŌǈΩϔƑģƏŌƇǺϔA͇ή͈ϔω:ƇŌģƑϔGƑŌǀťǺϔÕǀƚņǜĿǔűƚƑΩϔàǔƚǀģťŌϔБϔàǜƽƽƇǺϔ
àĿƚƽűƑťϔAƚĿǜƏŌƑǔϊγϔA͇ή͉ϔωàǜǈǔģűƑģľƇŌϔÕƚǀǔϔAŌǈűťƑϔàĿƚƽűƑťϔAƚĿǜƏŌƑǔγϔA͇ή͊ϊϔ§ƚņģƇϔShift and 
Flows OƽǔűƏűȄģǔűƚƑϔàĿƚƽűƑťϔAƚĿǜƏŌƑǔΨϔA͇ή͋ϔωAűťűǔģƇϔíǀģƑǈŤƚǀƏģǔűƚƑϔàĿƚƽűƑťϔAƚĿǜƏŌƑǔϊή 

íŬŌϔƇģǈǔϔǔģǈƄϔƚŤϔǔŬűǈϔČÕΩϔíģǈƄϔ͇ή͈ϔω ĿǔűƚƑϔņŌǳŌƇƚƽƏŌƑǔϔģƑņϔņŌƽƇƚǺƏŌƑǔϔƏƚƑűǔƚǀűƑťϊϔűǔϔűǈϔģϔǀģǔŬŌǀϔ
horizontal task aim ed at  provid ing the overall 
methodology to be implemented in the PIONEERS 
actions for coordination of their execution, aligning 
technological application, planning, timing, execution 
and progress monitoring.  

The planning and coordination of actions will be 
guided by an  adaptation of the FormI T methodology 1 
developed by the LULEA University for addressing a 
smart port -city context. FormIT is a human -centred 
approach to develop IT -based smart city solutions 
with an iterative and interactive process with strong 
stakeholde r engagement. It aims to facilitate the 
development of innovative smart city solutions that 
are based on a holistic understanding of people's 
needs and values, paying due considerations to 
issues of equality, autonomy and control in relation to 
actual use situations.  

 

1 https://www.ltu.se/research/subjects/information -systems/Botnia -Living -Lab/FormIT?l=en  

Figure 3. Flow of the working plan for each PIONEERS demonstration, with the "Scoping Document" as endpoint.  
 

Figure 4. Spiral development of the framework of 
WP3. 
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The suggested methodology is similar to a spiral with 3 distinct iterative cycles: (a) Specifications 
and Concept Design, (b) Development and Implementation, (c) Full -scale Deployment and 
Assessment towards a sustainable, long -term deployment.   

Early small -scale tests will take place to ensure alignment with project objectives and to provide 
feedback regarding their performance and potential improvements.  

Overall, under WP3 is foreseen that the spiral progress as well as the inherently complex multi -
stakeholder environment will be coordinated by frequent meetings, taking place between the 
Action WP Leader and specific action members as well as the Project Coordinator and Technical 
Manager.  

The results of this task are  poured into  two deliverabl es. Thus, two status reports (D3.8, D3.9) will 
be delivered when actions reach maturity on M24 and M36 plan.  

Task 3.4 will also ensure that proper data are gathered and handed over to WP8 for transferability 
and WP9 for evaluation.  

Role of participants under WP3  

ICCS will be the WP leader as well as the Task Leader for T3.1, T3.2 and T3.4. UA will lead T3.3 
while all partners will participate in the definition of the SotA and the identification of stakeholders 
through their contact network. Besides that, VDL, MAAS TRICHT UNI will contribute to the 
definition of requirements for PIONEERS demonstrations, their design and the definition of the 
scoping documents.  

ICCS will act as the Scientific and Technical Manager of PIONEERS assisted by PoAB, PoB, PoC, 
PoV, MOSAIC, PSAA, AKKA with feedback regarding the progress and performance results of 
PIONEERS demonstrations. 

The deliverables anticipated under WP as well as their interrelations are depicted below.  The 
overall flow of this work package is presented in the diagram and flowchart below : 
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Del. No Deliverable  Title  
Lead  
beneficiary  

Due 
Date   
 

D3.1 State of the Art, Gaps and Challenges for Green Ports  8 - ICCS M4 

D3.2 Port Stakeholder Analysis and End-User Needs  12 - UA M6 
D3.3 PIONEERS Scenarios, Personas, Use Cases and 

Demonstration  Requirements  
8 - ICCS M7 

D3.4 Clean Energy  Production,  Storage & Supply  Scoping  Document  1 - PoAB M9 

D3.5 Sustainable Port Design  Scoping  Document  9 - PSA M9 

D3.6 Modal Shift and Flows Optimization Scoping    Document  5 - MOSAIC M9 

D3.7 Digital Transformation       Scoping  Document  10 - AKKA M9 

D3.8 Interim Actions Status          Report  8 - ICCS M24 

D3.9 Final Actions Status         Report  8 - ICCS M36 

D3.10 PIONEERS detailed      project plan  8 - ICCS M3 

    

Figure 5. Consolidated Gantt for PIONEERS WP3. 

 

Table 4. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the 
framework of WP3. 
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Figure 6. Flowchart of WP3 tasks and deliverables.  
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5.2 ξ PIONEERS flows in a nutshell   

 

Figure 7. Flowchart of the tasks and their interconnection of all WPs.  
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5.3 ξ Clean Energy Production, Storage & Supply  

WÕ͈ϔω:ƇŌģƑϔGƑŌǀťǺϔÕǀƚņǜĿǔűƚƑΩϔàǔƚǀģťŌϔБϔàǜƽƽƇǺϊϔģűƏǈϔǔƚϔņŌƏƚƑǈǔǀģǔŌϔűƑϔǀŌģƇϔƽƚǀǔϔŌƑǳűǀƚƑƏŌƑǔǈϔ
various solutions and innovations related to green energy production, distribution and supply. In 
WP4 a liaison with several other lighthouse pr ojects in the field of energy transition, which are 
already being funded by the PIONEERS port communities themselves and/or through other 
funding channels will be established. This will assure that the solutions demonstrated in this WP 
lay a solid foundati on towards future -proof energy neutral port ecosystems. Four demonstrators 
are planned under this WP as presented below.  

 

 

 

 

 

 

Six tasks have been foreseen under this work package in an effort to allocate the activities of this 
project to the best possible sequence. All of them are interrelated while a close relationship arises 
with WP5 (Task 5.3) and WP7 (Task 7.3). 

íģǈƄϔ͈ῄϔωkņŌntification and tackling non -technological barriers to green energy production, 
ņűǈǔǀűľǜǔűƚƑϔģƑņϔǈǜƽƽƇǺϔűƑϔƽƚǀǔϔŌƑǳűǀƚƑƏŌƑǔǈϊϔǴűƇƇϔņŌģƇϔǴűǔŬϔǔŬŌϔņŌƏƚƑǈǔǀģǔűƚƑϔƚŤϔťǀŌŌƑϔŌƑŌǀťǺϔ
production, distribution and supply in port environments. The activities related to this task include 
engaging of public authorities like PoAB, city of Antwerp and the Flemish Departments of 
Environment and Mobility (members of the consortium), as well as port communities and several 
relevant sector organisations/sustainability associa tions in the stakeholder network in an effort 
to tackle the non -technological barriers that currently impede wide take up. Th ese engaging and 
networking activities will assure replicability and real impact. This task will finally result in the 
reduction of  national tax barriers for the uptake of OPS in ports for ships at berth and provide 
incentives for green energy production in the port through modernising concession policy. This 
ǔģǈƄϔ ǴűƇƇϔ ťŌƑŌǀģǔŌϔ A͈ῄϔ ωØŌƽƚǀǔϔ ƑƚƑ-technological barriers to green energy p roduction, 
ņűǈǔǀűľǜǔűƚƑϔģƑņϔǈǜƽƽƇǺϊήϔ 

©ŌǹǔΩϔ ņǜǀűƑťϔ íģǈƄϔ ͈ή͆ϔ ωkƑǔŌťǀģǔŌņϔ _ǀŌŌƑϔ fǺņǀƚƽƚǴŌǀϔ ÕƇģǔŤƚǀƏϔ Ťƚǀϔ Õƚǀǔϔ kƑŤǀģǈǔǀǜĿǔǜǀŌϊϔ ǔŬŌϔ
integration of the HydroPower and PowerGen elements into ready -to-use installations will take 
place. Starting with identifying po ssible installation environments, DEMEYER aims at further 
developing its basic concept in order to deploy it , based on the specific environmental conditions.  

 Green 
Hydropower 

Platform for Port 
Infrastructure  

Realisation of a 
hydrogen 
refuelling 

infrastructure  

Corridor of 
modular docking 

stations for 
energy 

containers  

Battery storage & 
smart mgmt of 
green energy in 

terminals  

Figure 8. Tasks to be carried out in order to accomplish the objectives of WP4.  
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Figure 9: Overview of water flow in a lock  

 

Furthermore, a monitoring cockpit to oversee the various installations and provide predictive 
analysis of the installation and predictive maintenance monitoring will be developed . This will be  
integrated in the digital twin environment developed by PoAB in T7.3. This task also foresees the 
ƽƚǈǈűľƇŌϔűƑǔŌťǀģǔűƚƑϔƚŤϔģϔƽƚǀǔόǈϔǴģǔŌǀϔƏģƑģťŌƏŌƑǔϔǈǺǈǔŌƏϔǴűǔŬϔan energy conversion installation, 
leading to an optimal balance between the highest energy output and operational conditions of 
the various infrastructures. T ģǈƄϔ͈ή͆ϔǴűƇƇϔƽǀƚņǜĿŌϔA͈ή͆ϔωíŌǈǔϔǀŌƽƚǀǔΨϔűƑǈǔģƇƇģǔűƚƑϔƚƑ-site and test 
ǀǜƑǈϊή 

Figure 10. Flowchart of the work to be carried out during task T4.2 of WP4.  
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íģǈƄϔ͈ή͇ϔωØŌģƇűǈģǔűƚƑϔƚŤϔģϔŬǺņǀƚťŌƑϔǀŌŤǜŌƇƇűƑť űƑŤǀģǈǔǀǜĿǔǜǀŌϊϔģűƏǈϔǔƚϔņŌƏƚƑǈǔǀģǔe a Hydrogen 
Refuelling Station (HRS) for straddle  carriers . The operations and refuelling process, which is one 
of the biggest challenges, will be validated during this demonstration. This demonstration is 
closely connec ted with the implementation of zero emission straddle carriers in T5.3. While 
serving as a refuelling station for straddle carriers in the framework of this demo, the HRS will 
also serve as a refuelling station for other transport modes like trucks and bar ges. Both tasks 4.2 
and 4.3 are closely linked as both concepts might strengthen each other or in a next phase could 
even be integrated. These installations will ensure a sufficient supply of hydrogen during this 
project as AL produces its own hydrogen in several production units connected to the pipeline. 
íŬŌϔǀŌǈǜƇǔϔƚŤϔǔŬűǈϔǔģǈƄϔǴűƇƇϔľŌϔǔŬŌϔA͈ή͇ϔω:ƚƏƏűǈǈűƚƑűƑťϔǈŬŌŌǔϔƚŤϔǔŬŌϔŬǺņǀƚťŌƑϔǀŌŤǜŌƇƇűƑťϔǈǔģǔűƚƑϊϔ
report.  

 

íģǈƄϔ͈ή͈ϔω ϔĿƚǀǀűņƚǀϔƚŤϔƏƚņǜƇģǀϔņƚĿƄűƑťϔǈǔģǔűƚƑǈϔŤƚǀϔŌƑŌǀťǺϔĿƚƑǔģűƑŌǀǈϊϔǴűƇƇϔņŌƏƚƑǈǔǀģǔŌϔģϔĿƚǀǀidor 
of modular docking stations for energy containers. Under this task, port authorities (inland), 
terminal and barge operators and an electricity provider will aim to span the IWW corridor 
Antwerp -Willebroek -Venlo and are engaged to further mature the co ncept towards realization. 
The infrastructure will be fully interoperable and open access. Moreover, in order to advance the 
business case and maximize the added value of the concept, the stations could also include 
charging points for other electric asset s, like trucks or port equipment. These synergies will be 
explored together with the partners under Task 4.2. In addition, a combination with solar or wind 
ŌƑŌǀťǺϔǴƚǜƇņϔľŌϔƽǀŌŤŌǀģľƇŌήϔôƑņŌǀϔǔŬűǈϔǔģǈƄΩϔǔŬŌϔA͈ή͈ϔω9ǜǈűƑŌǈǈϔĿģǈŌϔģƑņϔƇƚĿģǔűƚƑϔƏƚľűƇŌϔņƚĿƄűƑťϔ
staǔűƚƑϔŤƚǀϔľģǀťŌǈϔǴűƇƇϔľŌϔƽǀƚņǜĿŌņϊήϔ 
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Figure 11: Design of a modular docking station  

íģǈƄϔ͈ή͉ϔωAŌƏƚƑǈǔǀģǔűƚƑϔƚŤϔľģǔǔŌǀǺϔàǔƚǀģťŌϔģƑņϔàƏģǀǔϔ§ģƑģťŌƏŌƑǔϔƚŤϔ_ǀŌŌƑϔGƑŌǀťǺϔűƑϔǔŌǀƏűƑģƇϔ
ƚƽŌǀģǔűƚƑǈϊϔǴűƇƇϔĿƚƑƑŌĿǔϔGƑǳűǈűƚƑǈόϔ ǀǔűŤűĿűģƇϔkƑǔŌƇƇűgence operation system (EnOSTM) which is able 
to monitor and analyse the power generation of the installed wind turbines and forecast their 
day-ahead future production and the power of the upcoming EV cars to charge and other 
industrial loads of the termin als and the EV-chargers, battery energy storage system and local 
grid metering to an AIoT platform with control, a complete intelligent Energy Management 
System (iEMS) with monitoring and optimization potential. This use case is created for the AET 
termina l in the port, supporting also its EV -charging service activities. Task 4.5 will generate D4.5 
ωØŌƽƚǀǔϔƚƑϔűƑǳŌǈǔƏŌƑǔǈϔƑŌŌņŌņϔƚƑϔǈŬűƽϔǈűņŌϊϔģǈϔǴŌƇƇϔģǈϔA͈ή͊ϔω9ǜǈűƑŌǈǈϔĿģǈŌϔűG§àϔǴűǔŬϔ9Gààϊή 
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^űƑģƇƇǺΩϔíģǈƄϔ͈ή͊ϔωkƑǔŌťǀģǔűƚƑϔǴűǔŬϔƚǔŬŌǀϔűƑƑƚǳģǔűƚƑǈϔűƑϔǔŬŌϔÕk²©GGØàϔƽƚǀǔǈϊϔŤƚĿǜǈŌǈϔƚƑϔņŌǔŌĿǔűƑťϔ
and exploiting synergies between the PIONEERS innovations and those already ongoing or 
planned in the different PIONEERS ports, such as connecting to existing or planned wind turbines 
(Wind aan de Stroom/Vleemo ξ PoAB), looking for joint use of alternative fuels infrastructure in 
ƽƚǀǔǈΩϔĿƚƑƑŌĿǔűƑťϔǔƚϔǔŬŌϔfǺǔǀǜĿƄǈϔƽģǀǔƑŌǀǈŬűƽϔŌǔĿήϔíģǈƄόǈϔ͈ή͊ϔǀŌǈǜƇǔϔǴűƇƇϔľŌϔA͈ή͋ϔω ĿǔűƚƑϔƽƇģƑϔŤƚǀϔ
ƏģǹűƏűǈűƑťϔǈǺƑŌǀťűŌǈϔľŌǔǴŌŌƑϔÕk²©GGØàϔČÕ͈ϔņŌƏƚǈϔģƑņϔƚǔŬŌǀϔűƑƑƚǳģǔűƚƑǈϔűƑϔƽƚǀǔǈϊή 

The deliverables ant icipated under WP4 as well as their interrelations are depicted below.  

Table 5. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the framework 
of WP4. 

Del. No   Deliverable  Title  
Lead  
beneficiary  

Due Date   
 

D4.1 Report non-technological  barriers to green energy  production, 
distribution  and supply  

1 - PoAB 54 

D4.2 Test report:  installation  on-site and test  runs 20 - De 
Meyer  

32 

D4.3 Commissioning  sheet  of the hydrogen refuelling  station  29 - AL 36 
D4.4 Business case and  location  mobile  docking  station  for  barges  1 - PoAB 18 

D4.5 Report  on investments  needed  on ship side 25 -  Danser 18 
D4.6 Business case iEMS with                   BESS 15 - AET 36 
D4.7 Action plan for  maximising synergies  between PIONEERS 

WP4 ņŌƏƚόǈ and other                       innovations  in ports  
1 - PoAB 36 
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Figure 10. Overall workflow chart  of WP4 
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5.4 ξ Sustainable Port Design  

The main purpose of WP5 
ωàǜǈǔģűƑģľƇŌϔPort DŌǈűťƑϊϔűǈϔűƑĿǀŌģǈŌņϔ
efficiency and sustainability. It aims to 
achieve this objective by utilizing 
green logistics operations and 
circular/low emission building 
solutions in a real port environment.  In 
order to accomplish this goal, this 
work package will also proceed in 
creating solutions for a variety of 
barriers which interfere in the implementation of a more innovative culture. Under this WP four 
demonstrators are foreseen as well.  

Moreover, this work package includes 6 different tasks:  

íģǈƄϔ͉ῄήϔω²ǳŌǀĿƚƏűƑťϔǔŬŌϔƑƚƑ-technological limitations for circular building and greening port 
ŌƿǜűƽƏŌƑǔϊή This task aims at identifying and overcoming the barriers for circular building sector 
and green port equipment. In orde r to accomplish this evolvement several actors will be involved 
such as public authorities, port communities, a variety of the relevant sector organisations and 
sustainability associations from the Community Building as well as PIONEERS partner s. The 
endpo ints of task 5.1 are 1) The implementation of the Green Public Procurement (GPP) taking into 
consideration the prospects road infrastructure and 2) the update of tax policies related to port 
equipment. The Port of Antwerp -Bruges  plans on cooperating with t he city of Antwerp as well as 
the nearby communities to upgrade this tax policy, seeing as currently there are no incentives in 
this regard for port companies to green their port internal vehicle/equipment fleet. The 
ņŌƇűǳŌǀģľƇŌϔƚŤϔǔŬűǈϔǔģǈƄϔǴűƇƇϔľŌϔA͉ῄϔωReport on non - technological barriers to circular building and 
ťǀŌŌƑűƑťϔƽƚǀǔϔŌƿǜűƽƏŌƑǔϊήϔ 

Local resource 
recovery for green, 
circular concrete  

 Hydrogen heating for 
buildings  

Green Straddle Carriers  
Green Last Mile ξ 

electric trucks  

Figure 12. Tasks to be carried out in order to accomplish the 
objectives of WP5.  
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Figure 13. Flowchart of the work to be carried out during task T5.1 of WP5.  

 

íģǈƄϔ͉ή͆ήϔω~ƚĿģƇϔǀŌǈƚǜǀĿŌϔǀŌĿƚǳŌǀǺϔŤƚǀϔťǀŌŌƑΩϔĿűǀĿǜƇģǀϔĿƚƑĿǀŌǔŌϊήϔíŬűǈϔǔģǈƄϔģűƏǈϔģǔϔǀŌƽƇģĿűƑťϔģϔ
minimum of 40% of the sand aggregate in concrete. This will be achieved by locally recovering 
excavated materials while  at the same time preserving concrete per formance and durability. The 
actions that fall under 5.2 include i) Recovery of fine aggregates for concrete from local excavated 
(sub)soil: concept refinement and lab -scale validation, ii) Concrete production from recovered 
fine aggregates, iii) Optimisat ion of performance and durability compliance testing. BBRI and VITO 
will be used to create parameters for a service life prediction model. iv) Demonstration of 
concrete from recovered aggregates: production upscaling, installation, and in -situ monitoring. A 
large batch of more than 10 tonnes of recovered fine aggregates will be produced. For this 
demonstration several different types of concrete elements will be utilized in order to detect the 
most suitable on e for the desired application. An assessment of the elements will take place on 
a yearly basis. A comparison between this innovative approach of the utilization of local resources 
and the business -as-usual approach will be made. The work carried out in this task will result in 
the following deliverable : A͉ή͆ήϔωØŌƽƚǀǔϔƚƑϔņŌƏƚƑǈǔǀģǔűƚƑϔƚŤϔǀŌĿƚǳŌǀǺΩϔƽǀƚņǜĿǔűƚƑΩϔűƑǈǔģƇƇģǔűƚƑϔģƑņϔ
in-ǈűǔǜϔƏƚƑűǔƚǀűƑťϔƚŤϔĿƚƑĿǀŌǔŌϔŌƇŌƏŌƑǔǈϊή 
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íģǈƄϔ͉ή͇ήϔωfǺņǀƚťŌƑϔŬŌģǔűƑťϔŤƚǀϔľǜűƇņűƑťǈϊϔűƑĿƇǜņŌǈϔǔŬŌϔűƑǈǔģƇƇģǔűƚƑϔűƑϔǔŬŌϔÕƚǀǔϔƚŤϔ ƑǔǴŌǀƽ-Bruges 
and is going to be one of the first app lications of hydrogen heating in buildings. This innovative 
solution could potentially save 14,5 tonnes of CO2 emissions per year. The phases of this task 
include:  

¶ Installation of the hydrogen heating system on site: boiler, pipes, control system  

¶ Realisation of mobile racks to allow for supply of green hydrogen  

¶ Monitoring of CO2 emissions reductions - Risk & safety management  

¶ Investigating different scenarios for scaling up  

ǈϔģϔĿƚƑĿƇǜǈűƚƑϔƚŤϔǔŬűǈϔǔģǈƄΩϔǔŬŌϔωÕǀģĿǔűĿģƇϔťǜűņŌϔǔƚϔǜǈŌϔƇƚĿģƇϔǀŌǈƚǜǀĿŌǈϔűƑϔĿƚƑĿǀŌǔŌϊϔλA͉ή͇μϔǴűƇƇϔľŌϔ
produced.  
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íģǈƄϔ͉ή͈ήϔω_ǀŌŌƑϔàǔǀģņņƇŌϔ:ģǀǀűŌǀǈϊήϔíŬűǈϔǔģǈƄϔģűƏǈϔģǔϔģĿĿƚƏƽƇűǈŬűƑťϔǔǴƚϔƏģűƑϔŌƑņƽƚűƑǔǈΨϔto test 
whether hydrogen can be used on terminals as alternative fuel for straddle carriers. The aim will 
be to reduce GHG emissions. Ac tivities of this task include the investigation of technical, safety 
and regulation feasibility for the use of dual fuel technology as a transition technology to a full 
hydrogen straddle carrier. The maximum amount of hydrogen that can be added on the stra ddle 
carrier and the maximum amount of hydrogen that can be stored to an operational straddle 
carrier when tuning the timing of the motor controller (>80%) will be also evaluated and examined. 
Next steps include the integration and verification of the comp lete hydrogen tanking system. This 
activity is related to Task  4.2.    
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Besides the above, different charging interfaces for full electric straddle carriers will also be 
examined as an alternative zero -emission solution. For the above activities to take p lace and in 
order to enable charging, testing of new robotic interfaces that support high power transfer 
(>500kW), high misalignments, and quick connection/disconnection times will be tested. The 
work carried out in this task will be presented in deliverab ƇŌϔA͉ή͈ϔωAŌƏƚϔǀŌƽƚǀǔϔŤǜƇƇϔŬǺņǀƚťŌƑϔ
ǈǔǀģņņƇŌϔĿģǀǀűŌǀϊήϔíŬŌϔűƑǔŌǀǀŌƇģǔűƚƑǈϔģƏƚƑťϔǔŬŌϔíģǈƄǈϔ͉ή͆Ωϔ͉ή͇ϔģƑņϔ͉ή͈ϔģǀŌϔƽǀŌǈŌƑǔŌņϔűƑϔǔŬŌϔņűģťǀģƏϔ
that follows.  
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Figure 14. Overall workflow chart of WP5.  

 

íģǈƄϔ͉ή͉ϔω_ǀŌŌƑϔ~ģǈǔϔ§űƇŌϔξ ŌƇŌĿǔǀűĿϔǔǀǜĿƄǈήϊϔThis task relates to the utilisation of the capacities of 
the e -trucks in the best possible capacity by combining large batteries and ultra -fast charging. 
The first step of this task is to analyse in depth the viability of the latest available technology.  

 

 

This can be achieved by communication with all ma jor suppliers of zero emission trucks and 
charge point manufacturers. The charging infrastructure as well as the vehicles will be instigated 
and tested, with  the cooperation of the eGLM members as well as the partners contributing to 
this task. The next step is evaluating the effectiveness of the previously identified novel 
technologies by monitoring the vehicles, charging infrastructure, interviewing 
operator s/planners, etc. This way, blueprints will be created that will allow for a further rollout in 
ƚǔŬŌǀϔƽƚǀǔǈήϔíŬűǈϔǔģǈƄϔǴűƇƇϔņŌƇűǳŌǀϔǔŬŌϔŤƚƇƇƚǴűƑťϔǀŌƽƚǀǔϔλA͉ή͉μϔωØŌƽƚǀǔϔŤƚǀϔŤǜǀǔŬŌǀϔǀƚƇƇϔƚǜǔϔƚŤϔȄŌǀƚϔ
ŌƏűǈǈűƚƑϔƏģĿŬűƑŌǈϔűƑϔƽƚǀǔǈϊή 
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Figure 15. Flowchart of the work to be carried out during task T5.5 of WP5.  

 

íģǈƄϔ͉ή͊ήϔωkƑǔŌťǀģǔűƚƑϔƚŤϔƚǔŬŌǀϔűƑƑƚǳģǔűƚƑǈϔűƑϔǔŬŌϔÕk²©GGØàϔƽƚǀǔǈϊήϔíŬŌϔǴƚǀƄϔĿģǀǀűŌņϔƚǜǔϔģǈϔƽģǀǔϔƚŤϔ
this task aims at examining existing demos and solutions in the PIONEERS ports ecosy stems. It 
will also offer a complete understanding of the feasible and transferrable features of the 
solutions. Based on the objectives of PIONEERS, the collection of success stories will be 
exhibited, and a list of enablers and barriers may they be techno logical, business -related, 
environmental, or societal will be developed in order to successful ly ľŌťűƑϔǔŬŌϔǴƚǀƄϔƚŤϔČÕ͌ϔω:ƚ-
ǔǀģƑǈŤŌǀģľűƇűǔǺϔƚŤϔÕk²©GGØàϔűƑƑƚǳģǔűƚƑǈϊήϔíŬŌϔņŌƇűǳŌǀģľƇŌϔǔŬģǔϔǴűƇƇϔľŌϔģϔǀŌǈǜƇǔϔƚŤϔǔŬŌϔǴƚǀƄϔĿģǀǀűŌņϔ
ƚǜǔϔņǜǀűƑťϔǔŬűǈϔǔģǈƄϔűǈϔA͉ή͊ϔω Ŀǔion plan for maximising synergies between PIONEERS WP5 demos 
ģƑņϔƚǔŬŌǀϔűƑƑƚǳģǔűƚƑǈϔűƑϔƽƚǀǔǈϊή 

The deliverables and their interrelations to be submitted in the framework of WP5 can be seen 
below.  

Table 6. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the framework 
of WP5. 

Del. No  Deliverable Title  
Lead 
beneficiary  

Due Date  

 

D5.1 Report on non - technological barriers to circular building and  greening 
port equipment  

1 - PoAB 54 

D5.2 Report on demonstration of recovery, production, installation and in -
situ monitoring of concrete elements  

1 - PoAB 54 

D5.3 Practical guide to use local resources in concrete  43 -  CSTC 54 

D5.4 Demo report full hydrogen straddle carrier  9 - PSA 36 

D5.5 Report for further roll out of zero emission machines in ports  44 -  e-GLM 36 
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D5.6 Action plan for maximising synergies between PIONEERS WP5 demos 
and other innovations in ports  

1 - PoAB 36 

 

The overall flow of the work set to be carried out in the framework of WP5 is depicted in the 
figure below.  
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Figure 16. Overall workflow chart of WP5.  

 

5.5 ξ Modal Shift & Flows Optimization  

Work Package 6 aims at showing in a real port environment the multimodal mobility and flows  
optimization solutions under the coordination of WP3. Under this WP seven demonstrators will 
take place which fall under four major categories, as presented below.  

The demonstration will revolve around the following actions:  

¶ Transfer activities towards a  
sustainable transport approach, 
increasing thus the number of 
travellers by public transp ort, 
bicycles, or individuals on foot.  

¶ Relocate a significant amount of 
cargo to rail, inland waterways and 
shortsea shipping.  

¶ Reinforce the relationship between 
the port and its surrounding s, thus 
enabling individual mobility with decreased independence o n motorized traffic.  

¶ Provide sustainable substitutes available in a multimodal transport system and develop 
the relevant incentives to enable  this action. 

Multimodal  
Connectivity 

Platforms  

Modal shift in the 
commute of port 

employees  

Cargo flow 
optimisation & 

prediction  

MaaS Aggregator 
Platform  

Figure 17. Tasks to be carried out in order to accomplish 
the objectives of WP6.  
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The tasks that fall into the work of WP6 are analysed below.  

íģǈƄϔ͊ῄήϔωkņŌƑǔűŤűĿģǔűƚƑϔģƑņϔǔģĿƄƇűƑťϔƚŤϔƑƚƑ-technological barriers for modal shift and flows 
ƚƽǔűƏűȄģǔűƚƑϔņŌƏƚǈϊήϔkƑϔǔŬŌϔŤǀģƏŌǴƚǀƄϔƚŤϔǔŬűǈϔǔģǈƄΩϔǔŬŌϔņŌǔģűƇǈϔƚŤϔǔŬŌϔƑƚƑ-technologi cal limitations 
as well as the relevant prospects in regard to all PIONEERS ports will be identified. In combination 
ǴűǔŬϔǔŬŌϔǴƚǀƄϔĿģǀǀűŌņϔƚǜǔϔűƑϔǔŬŌϔǔģǈƄǈϔí͇ή͇ϔģƑņϔí͇ή͈ϔģǈϔǴŌƇƇϔģǈϔǔŬŌϔǈǔģƄŌŬƚƇņŌǀόǈϔŌǹƽŌǀűŌƑĿŌΩϔǔŬŌϔ
regulatory framework and the multi -stakehƚƇņŌǀǈόϔƽǀƚĿŌǈǈŌǈϔģĿǔűƑťϔģǈϔǈĿģƇģľűƇűǔǺϔņǀűǳŌǀǈϔģƑņϔ
sustainability measures across the economic, environmental and social dimensions, which also 
give feedback to WP1, will be examined.  

Specifically, the following aspects will be analysed:  

(i) Multimodal plann ing tools governance arrangements and drivers for data sharing.  

(ii) Policies for sustainable mobility for employees and measures that influence mobility  
behaviour.  

(iii) The engagement between cities and ports. The objective is to identify synergies and 
align the Master Plans with the sustainable urban mobility plans.  

(iv) The opportunities to green solutions for intermodal transport and the use of 
intermodal  services in exploiting and evaluating the internalisation of external costs 
by implementing the polluter pays a nd user pays principles, specifically via carbon  
pricing.  



 

D3.10 PIONEERS ξ detailed project plan    38 

Figure 18. Flowchart of the work to be carried out during task T6.1 of WP6.  
 

íģǈƄϔ͊ή͆ϔω§ƚņģƇϔǈŬűŤǔϔģĿǔűƚƑǈϔűƏƽƇŌƏŌƑǔģǔűƚƑήϊή This task includes 2 distinct subtasks:  

àǜľǔģǈƄϔ͊ή͆ῄϔω§ǜƇǔűƏƚņģƇϔ:ƚƑƑŌĿǔűǳűǔǺϔÕƇģǔŤƚǀƏǈήϊήϔíŬŌϔǴƚǀƄϔĿģǀǀűŌņϔƚǜǔϔģǈϔƽģǀǔϔƚŤϔǔŬűǈϔǈǜľǔģǈƄϔ
aims at exhibiting and enhancing the Multimodal Connectivity Platform developed during 
COREALIS project.  

 

 

The tool can be utilized in order to identify different connections between the PoAB and its 
hinterland and foreland. For its enhancement, information regarding the capacity and availability 
of containers from LINEAS will be incorporated in the tool, adding thus an  occupancy dimension. 
The incorporation of information concerning both capacity and availability to the prediction 
model, will allow the Multimodal Inland Planner to provide transportation mode and schedule 
recommendations to the shippers. As a result, the se recommendations will have an impact on 
the modal shift, seeing as it will enable the shippers to evaluate different modes and schedules 
for their shipments while  ģǔϔǔŬŌϔǈģƏŌϔǔűƏŌϔƏģűƑǔģűƑűƑťϔģϔĿƇŌģǀϔǳűŌǴϔƚƑϔǔŬŌϔƚƽǔűƚƑǈόϔĿŬģǀģĿǔŌǀűǈǔűĿǈϔ
(i.e. travel time, price, emissions, capacity and availability) at every time range. The endpoint will 
be the fact that the shippers will be able to find the most suitable selections for different scenarios 
seeing as they will have the full set of options for a specific co nnection.  
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Figure 19. Flowchart of the work to be carried out during task T6.2 of WP6.  
 

àǜľǔģǈƄϔ͊ή͆ή͆ϔωØŌģƇűȄűƑťϔģϔƏƚņģƇϔǈŬűŤǔϔűƑϔǔŬŌϔĿƚƏƏǜǔŌϔƚŤϔƽƚǀǔϔŌƏƽƇƚǺŌŌǈήϊήϔíŬis demo  focuses on 
the  development of a smart and sustainable mob ility policy that will address the employees όϔ
needs. It will focus on short -  and long - term actions in an effort to achieve behavioural change . 
This demo is  part of subtask 6.2.2. ANT, PoAB and port companies will examine the needs and 
possibilities of mob ility solutions via mobility scan s or when pertinent, the flex -working scan. One 
ƏģűƑϔƚľƁŌĿǔűǳŌϔƚŤϔǔŬűǈϔǈǜľǔģǈƄϔűǈϔǔŬŌϔűņŌƑǔűŤűĿģǔűƚƑϔƚŤϔŌƏƽƇƚǺŌǀǈϔģƑņϔŌƏƽƇƚǺŌŌǈόϔűƑĿŌƑǔűǳŌǈϔǔŬģǔϔ
would allow for an efficient shift to sustainable modes of transport.  
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In particular,  

(i) Modal shift, with the aim of using more sustainable modes of transport for work -
home commute (i.e. e -bikes and public transport).  

(ii) Flex shift, with the aim of helping companies with strategy development in regard to 
teleworking and flexible work ing. 

(iii) Smart shift, with the aim of sustainable work -home commute by smart and creative 
solutions.  

íģǈƄϔ͊ή͇ϔω§ǜƇǔűƏƚņģƇϔŤƇƚǴǈϔƚƽǔűƏűȄģǔűƚƑϔģĿǔűƚƑǈϔűƏƽƇŌƏŌƑǔģǔűƚƑήϊήϔàűƏűƇģǀϔǔƚϔǔģǈƄϔí͊ή͆Ωϔí͊ή͇ϔ
includes several different subtasks:  

Subtask 6.3.1 Cargo Flow Optimisation (MJC2). The Logistics and Transport managers and 
personnel face several operational logistics planning task challenges. The Cargo Flow 
Optimisation aims to tackle these challenges. In particular, P&G freight movements on Danser 
barges will be optimized by an innovative Sustainable Inland Waterway Operations Optimiser 
which will be provided for TCT. On the other hand, barge capacity utilisation will be optimised by 
dynamic cargo allocation algorithms. This optimization s trategy will also lead to reduced queuing, 
congestion and costs. In addition, for other optimization processes, such as real -time optimisation 
of multimodal freight movements involving automated e -barges, e-trucks and other modes, the 
integrated Synchro -modal Logistics Scheduling Algorithms will be utilised. In this framework, the 
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flexibility and efficiency of the new modes will be exploited but at the same time keeping into 
consideration the new operational/regulatory constraints.  

 

The main activities, w hich are also aligned with T6.2.1 and T7.3, will identify the lessons learned 
and analyse the results and KPIs, include:  

¶ specify operational parameters for automated e -barges & e -trucks,  
¶ configuration, application & testing of innovative cargo flow optimisation software 

algorithms,  
Á development of Gateway Access Point Network concepts for smart inland 

shipping barge services  
 

àǜľǔģǈƄϔ͊ή͇ή͆ϔω:ģǀťƚϔ^ƇƚǴϔÕǀŌņűĿǔűƚƑϔλ§²à k:μήϊϔ ǈϔƽģǀǔϔƚŤϔǔŬűǈϔǈǜľǔģǈƄΩϔģƑϔűƑĿƇǜǈűǳŌϔƽǀŌņűĿǔűǳŌϔ
tool for shippers and carrier s in the PoAB will be created. In particular, PIONEERS will be 
developed into a robust and scalable software with user -friendly dashboards that will allow 
shippers and carriers to envisage different operational and strategical scenarios. This tool will 
provide a solution to the uncertainty that characterizes container manipulation in terminals. The 
Cargo Flow Prediction model will be involved in the work carried out in subtask 6.2.1 and task 
T7.3. 
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Subtask 6.3.3. ωMultimodal  access of end -users to  ƽƚǀǔϔǜǈűƑťϔģϔ§ģģàϔ ťťǀŌťģǔƚǀϔÕƇģǔŤƚǀƏήϊήϔíŬŌϔ
demo of this subtask will focus on developing a MaaS offer for tourists via a MaaS Mobility 
Platform that will show users the most efficient route to their destination.  

 

 

As part of the work carried out in thi s subtask, the requirements for cruise passengers to access 
the port area either by public transport or any other transportation will be identified. This platform 
will incorporate the user perspective, making it thus more friendly to non -local tourists and  it will 
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also include suggestions for the use of alternative modes of transportation. A strategy that aims 
to provide information of the services offered will also be integrated. The final endpoint is to 
identify the requirements involved in mobility plann ing to improve green mobility among the port 
and the city.  

Figure 20. Flowchart of the work to be carried out during task T6.3 of WP6.  
 

íģǈƄϔ͊ή͈ϔωkƑǔŌťǀģǔűƚƑϔƚŤϔ~űƑƄŌņϔ ĿǔűƚƑǈϔűƑϔǔŬŌϔÕk²©GGØàϔŤǀģƏŌǴƚǀƄήϊή The existing demos and 
solutions in the PIONEERS ports ecosystems (which are already covered by another funding (i.e 
CEF, H2020, National finding, private investments, etc)) will be reviewed as part of the work 
carried out in T6.4. The objectives of PIONE ERS will be the groundwork on which the all - inclusive 
framework of the viable and transferable aspects of the solutions will be based. The enablers, the 
barriers and list of the success stories will be identified in order to proceed with the work set to 
be carried out in the framework of WP8. In particular, this task will examine the initiative led by 
PoB. This initiative, by utilizing ML tools is set to improve the efficiency of container terminal 
operations based on the relationship between sea and land o perations. Task 6.4 relates to all WP6 
tasks as a horizontal one, while also feeds WP8 as presented below.   
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Figure 21. Flowchart of the work to be carried out during task T6.4 of WP6.  

 

The WP6 deliverables can be seen below.  

Table 7. The table shows the number and title of the deliverable, the lead beneficiary, and the due date in the framework 
of WP6. 

Del. No  Deliverable Title  
Lead 
beneficiary  

Due 
Date  

 

D6.1 Non-technological barriers for modal shift and flows optimization 
demos  

5 - MOSAIC 54 

D6.2 AŌƏƚϔ ǀŌƽƚǀǔϔ ƚƑϔ ǔŬŌϔ §ǜƇǔűƏƚņģƇϔ :ƚƑƑŌĿǔűǳűǔǺϔ ÕƇģǔŤƚǀƏǈόϔ
implementation  

5 - MOSAIC 36 

D6.3 Actions and policies for sustainable commute to the port  23 -  ANT 36 

D6.4 Demo report on the Cargo Flow Optimisation  13 - MJC2 36 

D6.5 Demo report on the Cargo Flow Prediction  5 - MOSAIC 36 

D6.6 Demo report on the MaaS Aggregator towards green mobility  35 -  ACASA 36 

D6.7 Action plan for maximising synergies PIONEERS WP5 demos  and other 
innovations in ports  

1-  PoAB 36 
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5.6 ξ Digital Transformation  

 

 

 

 

 

 

 

 

 

 

The main objective of this WP is to demonstrate in real -practice port environment s the solutions 
and innovations, aligned with the scoping documents defined in WP3, related to:  

¶ digitalization  

¶ connected and automated vehicles  

¶ dynamic traffic optimization into/out of ports  

¶ smart operations and logistics  

¶ inter -modal connections and modal shifts  

¶ advanced connectivity  

These demonstrations will bring together solution providers, and all local port stakeholders to 
ensure that user needs are met. WP7 will collect and deliver all evidence and data necessary for 
the KPIs that will be assessed in WP9.  As  in all previous work packages, WP7 includes two 
horizontal task s, namely Task 7.1 and Task 7.5. Overall, this WP aims to transfer the results from 
the Lighthouse port to the fellow ports . This will be achieved by introducing open source, open 
ņģǔģϔģƑņϔƚƽŌƑϔƄƑƚǴƇŌņťŌϔƽǀƚĿŌǈǈŌǈϔǔƚϔǔŬŌϔƽǀƚƁŌĿǔόǈϔĿƚƏƏǜƑűǔǺϔƚŤϔƽƚǀǔǈή 

íģǈƄϔ͋ῄϔωíŌĿŬƑƚƇƚťűĿģƇϔģƑņϔƑƚƑ-technological framework  conditions for digital transformation 
ņŌƏƚǈϊϔǴűƇƇϔľŌϔŤǜƇƇǺϔģƇűťƑŌņϔǴűǔŬϔǔŬŌϔǀŌƿǜűǀŌƏŌƑǔǈϔģƑņϔǈƽŌĿűŤűĿģǔűƚƑǈϔņŌŤűƑŌņϔűƑϔČÕ͇ΩϔľǜǔϔģƇǈƚϔ
connected to the innovative processes set out in WP1 . This task will identify and provide solutions 

Figure 22. Tasks to be carried out in order to accomplish the objectives 
of WP7. 

Connected and 
automated 

vehicles 
Digital Twin Vessel traffic 

optimisation 

Maritime 5G 
Container 
transport 
forecast 
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to technological and n on-technological barriers and challenges for each demo. To achieve that, 
safety and regulatory constraints for operations around autonomous solutions, as well as 
regulatory aspects and best practices for 5G deployment will be taken into account. Additional ly, 
data sharing and management will also be considered, and a set of guidelines and solutions will 
be defined and implemented to make sure that all necessary data flows are connected and 
provid e the necessary amount and quality of data for the best achiev ements of the demo cases 
(notably digital twinning and traffic optimization activities that will rely on massive and various 
datasets). Finally, best practice and regulatory aspects will be taken into account, notably for data 
privacy aspects GDPR and cybe ǀǈŌĿǜǀűǔǺϔλGíàkϔǈǔģƑņģǀņǈμήϔíŬűǈϔǔģǈƄϔǴűƇƇϔņŌƇűǳŌǀϔA͋ῄϔω©ƚƑ-
ǔŌĿŬƑƚƇƚťűĿģƇϔľģǀǀűŌǀǈϔǔƚϔAűťűǔģƇϔǔǀģƑǈŤƚǀƏģǔűƚƑϔņŌƏƚǈϊ. 

íģǈƄϔ ͋ή͆ϔ ω:ƚƑƑŌĿǔŌņϔ ģƑņϔ ģǜǔƚƏģǔŌņϔ ǳŌŬűĿƇŌǈϊϔ űǈϔ ņűǳűņŌņϔ űƑϔ ǔǴƚϔ ǈǜľǔģǈƄǈγϔ àǜľǔģǈƄϔ ͋ή͆ῄϔ
ω ǜǔƚƏģǔŌņϔĿƚƑǔģűƑŌǀϔǈŬǜǔǔƇŌϔǈƚƇǜǔűƚƑǈϔŤƚǀϔƽƚǀǔϔƚƽŌǀģǔűƚƑǈϊϔǜƑņŌǀϔǴŬűĿŬϔģϔαƇƚťűǈǔűĿǈ-as-a-service" 
demonstrator will be designed, developed, and put into operation. Th is subtasksό first activities 
will mainly deal with defining more precisely the use -case requirements of the terminals that will 
provide busi ness case conditions and also the testing ground for running the demonstrator. In the 
next stage, all necessary tasks to automate the electric vehicles provided  by VDL will be 
performed using a dedicated AD software stack (sensor mapping, connecting the AD  software 
components with the vehicle controls [engine, brakes, steering wheel, safety systems, etc.], 
overall testing and specific adjustments before launching live trials). Specific development will 
be done to set up a Transport -as-a- Service oriented pl atform that will connect the automated 
vehicle to the overall digital infrastructure for optimized operations. This action will also 
contribute to Task  7.3. Once safety testing is performed, the demonstrations will be conducted in 
close cooperation with th e involved terminals (PSA/ATS/MPET, MedRepair, MSC), so as to 
collect all necessary data for performance evaluation and impact assessment, making sure they 
are totally aligned with the long -term Green Deal expectations.  
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The second Subtask 7.2.2 ω ǜǔƚƏģǔŌņϔǳŌǈǈŌƇǈϊϔűƑĿƇǜņŌǈϔǔŬŌϔűƑǈǔģƇƇģǔűƚƑϔƚŤϔàG ^ ØόǈϔĿƚƑǔǀƚƇϔ
systems and technology on a DANSER barge operating between Antwerp -Willebroek and/or 
Antwerp -Venlo, to demonstrate the feasibility of creating safe automated vessels for complex 
environments  and the positive effect of automated vessel technology on inland vessels 
operations in the Antwerp hinterland. Activities of this subtask include the design, engineering, 
development and integration of the control system and architecture configured to fit  the specific 
vessel requirements.  

 

More specifically, the first test phase will deal with:  

¶ integration of vessel controls with shore control centre  (remote control)  
¶ vessel -shore communication tests  
¶ autonomous navigation (machine learning, MPC)  
¶ computer vision image detection algorithm training  
¶ Refinements will be integrated based on lessons learned. The second, and more 

challenging, test phase will take place with reduced crew on board. Parallel activities 
include:  

¶ estimating operational and lo gistics benefits (input to T6.3.1)  
¶ synergy coordination with T4.3 (e -barges) and submission of the permit application and 

discussion with the authorities for authorizations  
¶ revised feasibility and benefits assessments for AVs  
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Figure 23. Flowchart of the work to be carried out during task T7.2 and T7.2 of WP7.  
 

ČÕ͋ϔűƑĿƇǜņŌǈϔǔŬŌϔǳŌǀǺϔűƏƽƚǀǔģƑǔϔíģǈƄϔ͋ή͇ϔωAűťűǔģƇϔíǴűƑϊϔǴŬűĿŬϔǴűƇƇϔņŌƇűǳŌǀϔģϔÕƚǀǔϔAűťűǔģƇϔíǴűƑΩϔ
featuring cross -domain decision support. The focus will be on CO2 emissions,  portal logistic 
multimodal asset flows, and portal people flows. Each domain requires its own datasets, models, 
and decision support user interface. We will build on and extend the  already existing Digital Twin 
of the Lighthouse port and complement it wit h elements that improve its functionality and allow 
its portability to the other ports in the project.  
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In addition, under Task 7.3 customisation and integration of state -of-the art AI and/or data fusion 
models in each of the domains that have been mentio ned above will take place. This task also 
includes activities for measuring and visualising the flow of logistic freight assets and people 
towards the neighbo uring city as well as CO2 emissions.   
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Figure 24. The interconnections of T7.3 "Digital Twin".  
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The development of the Digital Twin will require the interconnection of previously unconnected 
data sources (e.g. data on CO2 sensor, AIS, OBU, mobile operator location traces, GIS, and vessel 
control systems). It will also be used to integrate with other parts of the project that impact CO2 
ŌƏűǈǈűƚƑǈΩϔƇƚťűǈǔűĿϔģƑņϔƽŌƚƽƇŌϔŤƇƚǴǈΩϔƇűƄŌϔǔŬŌϔω§ǜƇǔűƏƚņģƇϔ:ƚƑǔģűƑŌǀϔÕƇģƑƑŌǀϊΩϔω§ƚņģƇϔǈŬűŤǔϔľǺϔ
ŌƑťģťűƑťϔǔŬŌϔŌƏƽƇƚǺŌǀǈϔűƑϔǔŬŌϔƽƚǀǔϊΩϔω:ģǀťƚϔ^ƇƚǴǈϔ²ƽǔűƏűǈģǔűƚƑϊϔģƑņϔω§ǜƇǔűƏƚņģƇϔģĿĿŌǈǈϔǔƚϔƽƚǀǔϔ
ǜǈűƑťϔģϔ§ģģàϔƽƇģǔŤƚǀƏϊήϔíŬŌϔŤűƑģƇϔģűƏϔŬŌǀŌϔűǈϔǔƚϔŌǈǔģľƇűǈŬϔģϔŤǀģƏŌǴƚǀƄϔƚƑϔǴŬűĿŬϔǔƚϔľģǈŌϔņŌĿűǈűƚƑϔ
making regarding intervention design as well as to better understand the impact of such 
measures on CO2 emissions.  

Table 8. This table shows the interconnections of T7.3 with other PIONEERS tasks. 

íģǈƄϔ͋ή͇ϔωAűťűǔģƇϔíǴűƑϊ  Associated Tasks  

T7.͇ ϔωAűťűǔģƇϔíǴűƑϊ í͈ή͆ϔωkƑǔŌťǀģǔŌņϔ_ǀŌŌƑϔfǺņǀƚƽƚǴŌǀϔÕƇģǔŤƚǀƏϔŤƚǀϔÕƚǀǔϔkƑŤǀģǈǔǀǜĿǔǜǀŌϊ 

í͉ή͆ϔω~ƚĿģƇϔǀŌǈƚǜǀĿŌϔǀŌĿƚǳŌǀǺϔŤƚǀϔťǀŌŌƑΩϔĿűǀĿǜƇģǀϔĿƚƑĿǀŌǔŌϊ 

T6.2 (T6.2.1, 6.2.2) ωModal  shift  actions  implementation ϊ 

í͊ή͇ϔλí͊ή͇ῄΩϔ͊ή͇ή͆Ωϔ͊ή͇ή͇μϔω§ǜƇǔűƏƚņģƇϔŤƇƚǴǈϔƚƽǔűƏűȄģǔűƚƑ actions 
űƏƽƇŌƏŌƑǔģǔűƚƑϊ 

í͋ή͆ϔλí͋ή͆ῄΩϔí͋ή͆ή͆μϔω:ƚƑƑŌĿǔŌņϔģƑņϔģǜǔƚƏģǔŌņϔǳŌŬűĿƇŌǈϊ 

í͋ή͈ϔωkƑǔŌƇƇűťŌƑǔϔƽƚǀǔϔǈǺǈǔŌƏǈϔģƑņϔǔǀģŤŤűĿϔŤƇƚǴǈϊ 
 

 Figure 25. This figure shows the interconnections of T7.3 with other PIONEERS tasks. (A depiction of the above table).  
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Figure 26. Flowchart of the work to be carried out during task T7.3 of WP7.  

 

©ŌǹǔΩϔíģǈƄϔ͋ή͈ϔωkƑǔŌƇƇűťŌƑǔϔƽƚǀǔϔǈǺǈǔŌƏǈϔģƑņϔǔǀģŤŤűĿϔŤƇƚǴǈϊϔűǈϔņűǳűņŌņϔűƑϔǔŬǀŌŌϔàǜľǔģǈƄǈ. Subtask 7.4.1 
ωċŌǈǈŌƇϔǔǀģŤŤűĿϔƚƽǔűƏűȄģǔűƚƑϊϔģűƏǈϔǔƚϔƚƽǔűƏűǈŌϔǔŬŌϔǔǀģŤŤűĿϔŤƇƚǴϔƚŤϔǳŌǈǈŌƇǈϔģƑņϔǀŌņǜĿŌϔǔŬŌϔǴģűǔűƑťϔ
times in port areas by (a) Lock planning and (b) Real -time support for traffic control.  
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The activities planned for this task are summarised in the following list.  

a. determine, collect, and process data required for the lock planning and real -time control 
support  

b. Develop conceptual algorithms and cod e them into a Decision Support System (DSS)  
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c. After that, for the case of lock planning , the validation and calibration activities will take 
place. 

d. Validate the developed algorithms and software tooling closely to assure that they 
represent reality and can be used for decision making. The validation will include expert 
validation workshop, statistical analysis, and automated testing scripts.  

e. Calibrate and finetun e the components for specific application domains.  

f. Finally, once the software tooling has been developed and validated, it will be applied in 
real-world test case in PoAB.  

g. For the case of the support for real -time control the traffic and busi ness planning rules 
will be collected. This will be the basis for improving the real -time support.  

h. Link connected rules to data sources (such as tide windows and the Digital Twin) and 
sensor-based data systems (such as AIS).  

i. Once the real -time Decision S upport System has been developed and validated, it will 
be applied in real -world test case in PoAB. 

SǜľǔģǈƄϔ͋ή͈ή͆ϔω§ģǀűǔűƏŌϔ͉_ϊϔűƑĿƇǜņŌǈϔǔŬŌϔņŌƏƚƑǈǔǀģǔűƚƑϔƚŤϔƏģǔǜǀŌϔǔŌĿŬƑƚƇƚťűŌǈϔǈǜĿŬϔģǈΨϔ 

¶ 5G technology  
¶ video cameras connected by 5G that continuously transmit images of the port's wharfs in 

high definition  
¶ an edge computing system that allows the distribution of the components and 

applications necessary to analyse and process data in the port itself, thus avoiding 
transmission to public cloud platforms  

¶ development of a system that will use AI models - to analyse in real time the videos from 
various cameras in the port and detect the ships - and geo -positioning algorithms that will 
process and combine vario us types of information to calculate the final position of the 
ships and send them to the current control tower systems.  

 

 
The development of the work plan will be in four phases , lasting in total 2 ,5 years.  

¶ Phase 1 will focus on the installation and ma intenance of the 5G node antenna.  
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¶ Phase 2 will expand the list of information extracted via video to provide more data to the 
VTS operators. 

¶ Phase 3 will install an additional 5G camera to offer the information in real time and provide 
all the processed d ata to the VTS operators facilitating take better decisions based on 
data provided by the entire system.  

¶ The last phase 4, will validate and evaluate the behavio ur of the system in different 
conditions and will assess the replicability of the solution.  

 
SǜľǔģǈƄϔ͋ή͈ή͇ϔω:ƚƑǔģűƑŌǀϔǔǀģƑǈƽƚǀǔϔŤƚǀŌĿģǈǔϊϔűƑĿƇǜņŌǈϔǔŬŌϔņŌƏƚƑǈǔǀģǔűƚƑϔƚŤϔģϔ:ƚƑǔģűƑŌǀǈϔ
Transport Forecast to improve the efficiency and planning of containers that need to be 
transported by truck.  

 
 
The whole approach will be presented to the stakeholders from the local ecosystem and the 
prediction model will be integrated to the PCS from PoB.  
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Figure 27. Flowchart of the work to be carried out during task T7.4 of WP7.  

 

^űƑģƇƇǺΩϔǔŬŌϔŬƚǀűȄƚƑǔģƇϔíģǈƄϔ͋ή͉ϔωkƑǔŌťǀģǔűƚƑϔƚŤϔAűťűǔģƇϔíǀģƑǈŤƚǀƏģǔűƚƑϔ~űƑƄŌņϔ ĿǔűƚƑǈϔűƑϔǔŬŌϔ
Õk²©GGØàϔŤǀģƏŌǴƚǀƄϊϔǴűƇƇϔģƑģƇǺǈŌϔģƑņϔǀŌǳűŌǴϔŌǹűǈǔűƑťϔņŌƏƚǈϔģƑņϔǈƚƇǜǔűƚƑǈϔűƑϔǔŬŌϔÕk²©GGØàϔ
ports ecosystems already covered by another funding  scheme  (i.e., CEF, H2020, National finding, 
private investments, etc.). It will provide a comprehensive frame of the viable and transferrable 






















