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Executive summary  
 

This report provides an analysis of potential stakeholders in port environments (i.e., the Port of 
Antwerp -Bruges, the Port of Barcelona, the Port of Constanta, and the Port of Venlo)  and 
documents  end-user needs that stemmed from the port community . Identifying and 
communicating with these stakeholders was made possible by organizing four individual 
workshops, each within its Port environment. An overview of the findings is included  in the annex 
of this report.  

In the process of identify ing personas, scena rios, user needs, and barriers for implementation  for 
each demo,  demo leaders were asked to fill in an excel document consisting of a demo 
description, a needs analysis, personas, scenarios, and user requirements. Should the input not 
have been clear, addi tional meetings were planned to elucidate what was required to compose 
the individual demo -specific overview within this document.  

As such, this report reflects the individual demo personas, scenarios, user needs, and barriers to 
implementation. The operational systems are represented in explicit Unified Modelling Language 
(UML) diagrams. These diagrams represent  the different persona s active within the system, the 
operational system, as well as the actual goal of the innovation.  

The document output can be used by the end of the project to assess and compare the proposed 
system of the demo in development with the actual implementation . In parallel, a live document , 
the Requirements Traceability Matrix (RTM) , will be created  to keep record  on the adjustments 
that are required for the demo leaders to cope with the macro and micro -operational  
environment changes  that  impact the developmen t and roll -out of the innovations - leading to 
the potential need to steer the overall planned system integration from the beginning of 
PIONEERS.  

The findings of this document will be used as input to D3.3 that will document user requirements 
in a structu red format and to the scoping documents  (D3.4-7) that will set the blueprint for the 
development of PIONEERS demos .   
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1 ξ Introduction  
1.1 ξ Purpose of this document  

The purpose of the document is to analyse the different stakeholders that are active in the 
PIONEERS ports and its surroundings. Additionally , the document will also describe the scenarios 
and the corresponding Use Cases for each of the PIONEERS innovations, as a stepping stone for 
the effective and efficient definition of the system specific ations. These system specifications will 
be further elaborated on in D3.3.  

The document has embraced a stakeholder -driven  methodology in approach ing the definition of 
the use cases, scenarios and personas by surveying and interviewing relevant stakeholders  that 
contribute to the development and implementation of the innovation.    

1.2 ξ Intended readership  

This deliverable is p ublic and therefore addressed to internal and external readers.  

1.3 ξ Document structure   

Section 1 introduces the purpose and scope of the document, as well as the intended readership.  

Section 2 gives a short introduction to PIONEERS, briefly outlining the mission and different 
innovations.  

Section 3 gives an insight in the methodology of the scoping of the stakeholders in this docume nt. 

Section 4 presents an overview of the workshop methodology used, and the overall outcome. 
Additional information on the workshops is available in the annex of this document.  

Section 5 gives the description of all the (19) use cases, personas and scenar ios which are 
developed in relation to PIONEERS (both graphically visualized through  UML activity diagrams 
and structurally developed via tables).  

1.4 ξ Remarks   

During the development of this deliverable, it became clear that the scoping of some of the 
demonstrators was not far enough advanced to give the detailed feedback necessary to 
complete the requirements accordingly. This is due to the fact that the demonstrator work 
packages and tasks have only started at the beginning of March  2022. In addition, some 
demonstrators are interdependent and need each other to scope the demonstration. Therefore, 
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the choice was made not to go into detail and reduce the scope to high -level needs for several 
demonstrators. This problem will be countered by implementing t he traceability matrix included 
in D3.3. This matrix will become a living document that will be updated throughout the project 
lifespan, resulting in an up -to-date list of user needs. In addition , it was not yet possible to involve 
the members of the advisory board in the output of the deliverable due to the fact that the board 
is in formation at the time of writing . This cross-reference check will happen in a later phase of 
the project.  Considering the  limitations in the size of the deliverable and the early timing of the 
stakeholder workshops , the choice was made  to get insights into the high -level needs of the 
different stakeholders that participated at this stage. 

 

2 ξ PIONEERS and its innovations  
The PIONEERS project brings together four ports with vary ing characteristics (e.g., demographics, 
spatial, port efficiency, level of emissions, port infrastructure, city transportation network  and so 
forth ), levels of innovation, digitalization and development, and governance models, all of which 
share a commitm ent to long -term Green Deal and socioeconomic goals (Blue Growth). Ports are 
transitioning from their traditional role to become energy hubs that promote collaboration, 
digitization, and innovation. This new role necessitates a mental change on the part of  ports and 
stakeholders: Expansion must be sustainable, and sustainability is fast becoming an essential 
selling point. PIONEERS ports are dedicated to taking the necessary actions to achieve carbon 
neutrality by 2050 and long -term growth through European and international partnership s. Thus, 
PIONEERS is a consortium of partners and ports willing to contribute  toward a greener and more 
sustainable shipping industry, preferably the logistics industry  and is represented in Figure 2.  

Figure 2 gives an overvie w of the consortium based on the sector and type of partner. This 
overview  clearly shows that many different stakeholder types participate  in the PIONEERS 
project. Starting from core port stakeholders, such as terminal operators and shipping companies, 
to municipalities that overlook the operations from a political and spatial point of view. The project 
will establish a one -of-a-kind PORTable Innovation Open Network and a close-knit learning 
environment involving many  stakeholders. This will help address  the four pi llars represented in 
Figure 1, demonstrat e the innovations in real operational environments in one of the four 
PIONEERS ports and develop a green ports masterplan.  
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Figure 1: PIONEERS conceptualization, including the four pi llars - Source: PIONEERS 

For this deliverable, several workshops were held with the different ports and its stakeholders to 
get insights on the need for innovations and spread the word of PIONEERS. These workshops 
reaffirmed the notion that the infl uence of ports spreads widely beyond the port area , as defined 
by the European Commission (2021). This cross -border effect is due to a port being part of an 
interconnected supply chain, resulting in an interdependency that can cause significant 
economic, e nvironmental, or even societal costs when problems arise. Therefore, communication 
is vital to avoid mistakes when transporting containers or different types of goods between two 
locations. To aid in this communication and greening port activities, PIONEER S has the aspiration  
to transform the European Union into a modern, resource -efficient and competitive , sustainable 
economy, starting with the ports. Innovation and digitali zation are key in this transition. The 
nineteen innovations that contribute to this  PIONEERS mission are listed in Table 1: 
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  Figure 2: PIONEERS stakeholder overview - Source: Own 



 

 
 

Pil lar  Innovation  
Clean energy 
production, storage , 
and supply  

Energy generation from water currents  
Hydrogen refueling infrastructure  
A corridor of modular docking stations for battery containers  
Battery storage and smart management of green energy in 
terminal operations  

Modal shift & Flows 
optimizat ion 

IT platforms for planning multimodal transport  
Realizing a modal shift in the commute of port employees  
Cargo flows optimization  
Multimodal access to the port -  Mobility -As-A-Service platform  
Cargo flows prediction  

Sustainable port 
design  

Hydrogen heating for building s 
Local resource recovery ξ green concrete  
Green straddle carriers  
Electric green last mile  

Digital 
transformation  

Automated container shuttle  
Automated vessels  
Vessel traffic optimization  
Maritime 5G 
Container transport forecast  
Digital twin  

Table 1: Overview of PIONEERS innovations η Source: Own 
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3 ξ Stakeholder scope  
 

A Stakeholder is defined as a person such as an organization, employee, customer, or citizen who 
is involved with an organization, society or else and therefore has responsibilities towards it and an 
interest in its success1. The partners active in the PI ONEERS consortium represent a wide array of 
stakeholders within the port community. It is therefore of great value  to divide these partners into 
groups that can form synergies regarding the different innovations in PIONEERS. In general, the 
business model of port authorities is based on volume and financial growth , at least break ing 
even but  preferably making a profit. The most significan t source of income for the  port  authorities 
comes from the leasing of land and the port dues levied o n the containers tha t leave and arrive. 
In other words, based on the expansion of the port activities . This expansion has an incremental  
negative external effect  (congestion, pollution, and other s), leading towards the necessity to drive 
green innovations, reducing the enviro nmental impact.   

Therefore, the circular/ green economy i mplies cleaner production patterns at company level 
and the use of as many renewable materials as possible (Haezendonck & Van den Berghe, 2020) . 
Haezendonck & Van den Berghe (2020) also researched the Belgian ports' circular transition and 
maturity pattern s. In order to have a more significant  impact, the port s will have to cooperate with 
parties outside the perimeter of the port and three levels o f symbiosis  are suggested  (Figure 3) 
(Girard, 2013); 1) Intra-port symbiosis, reflects the energy recovery and generation potential 
located within the perimeter of the port. This form of symbiosis is a business -focused approach  
and promotes sustainability. 2) Port-city symbiosis, creates an opportunity for green activities 
considering  the wider region ξ i.e. city that is located nearest to the port. 3) City-territorial 
symbiosis, a good breeding ground  for  develop ing relationshi ps with the (wider) hinterland. In the 
context of PIONEERS, the focus will be on  getting the other partners within the scope on board , 
making it possible to deduce who the best partners could be for the port to work with.  In turn, the 
port is perfectly pos itioned to offer a location and space to facilitate this.  

  

 

1Cambridge Dictionary. (n.d.). Stakeholder. Retrieved from Cambridge Dictionary: 
https://dictionary.cambridge.org/dictionary/english/stakeholder  
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Figure 3: Port area/ Urban circulation - Source: (Girard, 2013) 

To better understand the term portΩϔǔŬŌϔGǜǀƚƽŌģƑϔ:ƚƏƏűǈǈűƚƑϔλ͆̈́͆ͅμϔņŌŤűƑŌǈϔűǔϔģǈϔŤƚƇƇƚǴǈγϔω Ƒϔ
area spatial object which is used to represent the physical limits of all the facilities that  constitute 
ǔŬŌόǔŌǀǀŌǈǔǀűģƇόȄƚƑŌόƚŤόģόǈŌģόƚǀόűƑƇģƑņόƽƚǀǔσ. According to Copernicus (2021), this includes; (1) 
shipping and infrastructure port facilities (2) harbo r stations, dock houses and buildings associated 
to port activities (3) tanks and pipelines (4) dockyards, Wet and dry (5) roads, railways and parking 
lots within the area (6) sealed and non -sealed storage and loading areas (7) piers, quays and 
breakwaters  wider than 100m (8) harbor basins shirted by quays (9) strips of industrial units below 
25ha adjacent to the harbor.  

Keeping in mind the relations between deliverables regarding the stakeholder community, it is 
crucial  not to lose sight o f the different a ctions  taken during the project. Figure 4 gives an 
overview of the deliverables that act within this scope and reflects the interdependence of these 
deliverables.   
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Figure 4: Interrelation between main deliverables η Source: PIONEERS 

In accordance, D10.4 Community building programme design and implementation , gives insights 
into the different stakeholders that need to be considered and includes a strategic division 
between different types of stakeholders (internal and external stakeholders) and how to collect 
their  data based on GDPR regulations. In addition,  this deliverable gives insights into community 
building scenarios according to the five -step method, how to cope with these scenarios and why 
it is important to partake in a community. In the case of the PIONEERS project, the group to be 
formed is a commu nity of practice and interest: This implies that the PIONEERS community will 
benefit from a specialized network in the project's field of expertise, which will interact to obtain 
new knowledge and meet the project's objectives.   

In order to achieve technol ogical developments and the  ability  to implement them, it is essential  
to identify the various stakeholders . According to  De la Peña Zarzueloa, Jesús Freire Soeanea, & 
López Bermúdezb (2020), six different stakeholders can be identified  in the port area , including; 
1) port authorities and operators 2) terminal operators 3) shipping lines 4) logistics companies  5) 
rail operators 6) waterway operators . Depending on the structure of the company or organization, 
these stakeholders can differ a lot. In the case of a port, it is the management and governance 
that influences this composition and thus determines how the individual stakeholder map is 
composed and structured (Dooms, Stakeholder management for port sustainability: moving from 
ad-hoc to structural approaches, 2019) . Therefore, stakeholder identification can differ 
significantly in the different ports. Table 2 gives an overview of the literature regarding port 
stakeholder identification.  
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Source  Main stakeholders  Spatial 
dimensi on 

(Notteboom & 
Winkelmans, 2002)  

Internal and external stakeholders:  
- Economic/ contractual stakeholders  
- Legislation and public policy 

stakeholders  
- Community stakeholders  

Yes 

(Moglia & Sanguineri, 
2003) 

Port managing body  
Local communities  
Global players  (i.e., private companies) 
Government  

Yes 

(De Langen, 2006)  Transport firms (incl. terminal operators)  
Port labor  
Local port -related manufacturing  
End users of ports  
Local environmental groups  
Local residents  
Local and regional government  
National government  

Implicit  

(Coppens, et al., 2008)  Shipper  
Owner  
Forwarder  
Agent  
Shipping company  
Terminal operating companies  
Hinterland transport  
Banks/ Insurance  
Custom broker  
Other maritime services: Dredging, Fuel 
trade, Shipbuilding and repair, Supporting 
activities and  Navigation  

Implicit  

(Dooms, Crafting the Integrative 
Value Proposition for Large 
Scale Transport Infr astructure 
Hubs: A Stakeholder 
Management Approach, 2010)  

Governmental agencies  
Port authority  
Port users (tenants)  
Local community  

Yes 

(Denktas -Sakar & Karatas -
Cetin, 2012) 

Port services providers  
Port managing body  
Terminal operator  
Local communities  
Governmental agencies  
Supply chain stakeholders  

Implicit  

(Parola & Maugeri, 2013)  Public institutions  
Judiciary  
Private companies  
Civil society, territory and environment  

Yes 
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(Notteboom, Parola, Satta, 
& Penco, 2015) 

Shareholders  
Financial community  
Employees and labor unions  
Concessionnaires  
Port users 
Carriers 
Passenger 
Port service p roviders  
Local communities and interest g roups  
Regulators  

No  

 Table 2: Defining the stakeholders over the years η Source: (Dooms, Stakeholder management for port sustainability: 
moving from ad -hoc to structural approaches, 2019) 

For the sake of this report, we will be using the definition of De la Peña Zarzueloa, Jesús Freire 
Soeanea, & López Bermúdezb (2020), including  six different stakeholders , as the core port 
stakeholders for the PIONEERS ports. Every other stakeholder that c an be identified during the 
workshops will be implied as an extension and thus as an external stakeholder. This extension 
can be horizontally (in the supply chain), due to cooperation between companies to achieve a 
greater goal, or vertically.  
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4 ξ Port Workshops  
4.1 ξ Workshop Methodology  

This part will elaborate on the methods used to gather the information from the different 
workshops held in the different partner ports ξ i.e., Port of Antwerp -Bruges , Port of Barcelona, 
Port of Constanta and Port of Ve nlo - giving an overview of the structure of the workshops:  

First, a detailed synopsis was given regarding the PIONEERS project, stating the project overview, 
the different topics, a listing of the consortium, the associated ports and so forth. Adding to this, 
the project's vision, objectives, and goals  were discussed, after which the planned innovations of 
PIONEERS were elaborated.  

Next, an interactive session took place with the participants. The aim was to get a grasp of the 
user needs of external stak eholders by questioning:  

- íŬŌϔƽƚǔŌƑǔűģƇϔŌŤŤŌĿǔϔƚƑϔǔŬŌϔƽģǀǔűĿűƽģƑǔόǈϔľǜǈűƑŌǈǈ 
- The level of interest of the individual participant toward specific  innovations  
- Getting to know to which parts a participant is willing to contribute  
- Getting/ receiving the contact details of the participants  

At the end of each workshop, an interactive Q&A session was held to note any suggestions and 
respond to any questions that might have arisen during the workshop. To conclude, the 
participants were asked to complete a survey to identify the high -level needs - i.e., which 
innovations are relevant for the port eco system that participated during  that workshop. This gave 
insights into the immediate  need for  innovation . Proving to be an opportunity to validate and 
identify their needs from PIONEERS' perspective and its participat ing ports. This way of working 
allows for the elicitation of the complete stakeholder list and will be governed by Social Science 
and Humanities principl es, following a staged approach.  

By capturing the different needs, it is also possible to draw up a lis t of active companies  during 
the workshop that were interested and , in some cases, willing to cooperate in the PIONEERS 
project. A description of the company will supplement this list  and whether or not this company 
can be ranked as a core port stakeholder  or not according to de la Peña Zarzueloa, Jesús Freire 
Soeanea, & López Bermúdezb (2020) . Following the staged approach, the tables of workshop 
participants are sorted based on this prerequisite.  
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4.2 ξ Conclusion workshops  

After the different workshops  held in light of this deliverable, it became clear that there was much 
interest from the workshop participants in the PIONEERS project. The port of Antwerp -Bruges  
workshop attracted more than 50 participants. Nevertheless, only 14 participants were intere sted 
in further involvement. The highest level of interest was for autonomous vessels, followed by 
battery storage and smart management of green energy, energy from water currents, and green 
straddle carriers. In the Port of Barcelona workshop,  16 participants expressed their interest in 
PIONEERS. The most significant interest and thus the highest need was expressed towards 
implementing  new fuels in the port ecosystem, followed by the electric green last mile, cargo 
flow optimization, and vessel traffic opt imization. Alternatively, the need was the lowest for the 
automated container shuttles on the terminal.  The Port of Constanta workshop attracted 27 
participants interested in PIONEERS, with the highest need for the digital twin, followed by the 
battery storage and smart management of green energy. The lowest interest was for the mobility 
as a service demonst rator and the automated containers shuttle for port operations. The Port of 
Venlo  workshop  captivated  a total  of 17 participants  that  expressed  their  interest  in the presented  
demonstrators  and requested  to do follow -up meetings.  The primary  need  for  the  participants  
was the development  and implementation  of the  electric  Green Last Mile, followed  by the 
modular  docking  stations  for  energy  containers  and the  multimodal  inland  planner.  The least 
interest  was expressed  in the  Digital  twin. 

It should be conside red that the stakeholder workshops t ook place at an early stage in the project 
(MS2 - due date M3) . Evidently, it will make sense to organize additional workshops during the 
project as interest will increase as the project, and consequently , the work in th e demo work 
packages will progress.   

 

5 ξ User needs, scenarios, personas and 
use cases  
This section uses different methods to define the user needs, scenarios, personas, and use cases 
of the nineteen innovations in the PIONEERS project.  On the one hand, surveys were used during 
the  different workshops, giving insights into the interest in contribution  and high -level user needs. 
Alternatively, semi-structured and unstructured interviews were held with the innovation leaders , 
including relevant contributors (and external stak eholders) to those innovations , to get a 
complete list of user needs, scenarios , and personas to  build on during the project. Consequently, 
this section  will represent  an overview of the different innovati ons within PIONEERS, including 
their relative user needs , scenarios, personas, and use cases. The use cases will be systematically 
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developed and documented with formal representation, such as U nified Modelling Language 
(UML) diagrams. These diagrams map an d visualize the step -by-step processes that are 
necessary to operate the different innovations. Complementary, these steps are linked with the 
relevant personas that have a role in that specific process . Personas can be defined as a 
personification of user  roles within the system of the demonstration. Alternatively, user roles 
define the relationship between the user and the demo system. The personas, therefore, 
resemble real users and contributors to the system  (Constantine, 2005). The categorization of 
these innovations is based on the four different pillars active w ithin the project, namely: 1. Clean 
energy production , Storage & supply; 2. Sustainable port design; 3. Modal shift and flows 
optimization; 4. Digital transformati on. 
 

5.1 ξ Clean energy production, storage & supply  

Energy generation from water currents 

Following on a first pilot project - in co-operation with Port of Antwerp -Bruges  ξ De Meyer 
matured a turbine concept (Hydropower) that could be further developed into various operational 
applications while also developing an energy -efficient axial -flux engine/generator (PowerGen) . 
Within PIONEERS, this innovation will demonstrate the  combination of HydroPower and 
PowerGen , leading  to a proven, end -to-end solution for energy conversion from different water 
currents with the name of Green Hydropower Platform. In addition, the implementation of a 
monitoring cockpit will allow for predict ive maintenance and analysis. The scenario is rather 
straightforward: When a vessel arrives, the locks need to either release water or fill up. By doing 
this, a flow rate of water can be distinguished from which energy can be harvested. This  energy 
harvest ing can be done by implementing a hydro turbine powered by the flow rate. In doing so, 
the goal is to make the operations of the lock energy neutral. The goal during PIONEERS is to 
develop a demonstrator scale model of an optimized hydro turbine for use in  various 
environments. The different personas that can be distinguished can be found in table 3: 
 
Persona  Role  
Port authority  Facilitates the acceptance of continuous turbine operation 

around the lock (dock level) and reserving  time slots to test 
the concept(s) on -site. 

DEMEYER Team takes care of project management, engineering, 
manufacturing, install ation, and the  operat ion of the  
installation  

Lock and bridge 
manager  

Operator of the different locks and bridges in and around t he 
port  

Table 3: Personas energy generation from water currents - Source: Own 
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Combining the foregoing information, it is possible to draft an UML diagram (Figure 5-6) for the 
energy generation from water currents demonstrator:  
 

 
Figure 5: UML diagram energy generation from water currents - Source: Own 

 
Figure 6: UML (B) diagram energy generation from water currents η Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation  of the hydropower demonstration , Table 4 was drafted:  
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Energy generation from water currents  
Port of operation: Port of Antwerp-Bruges Lead partner: DEMEYER 

 
 

User needs & 
barriers identified  

Generator drive steering capable of coping with axial flux generator. 
Proving the end -to-end capabilities of the generator in the Kallo 
lock test site.  
Test site available for several working conditions (water velocity, 
infra environment, plug -in possibility)  
Optimal financial operation conditions for generating electricity, 
leading toward the prediction of usage of electricity, maintenance 
based on water offer, and market pricing of electricity  
Design of optimal turbine (blades, orientation, obstruction in water 
flow, and so forth). Optimizing perfor mance and allow for the turbine 
to be installed in various environments.  
Tech. barrier: How can the turbine operate with minimal loss for lock 
operations (turbine = extra resistance = time loss). Additional CFD  
analysis and mechanical engineering will b e performed  to optimize 
turbine performance.  
Tech. barrier: Integration of the axial flux machine (PowerGen) in the 
HydroPower installation.  
Tech. barrier: Variation of water level must be regulated in the range 
for all stakeholders  
Legal barrier: PoAB has the ambition to provide grid -connection at 
the test  site. This is part of a public tender of which the outcome is 
not yet clear.  
Environmental barrier: Fish migration through the locks  

Table 4: Identified user needs and barriers energy generation from water currents - Source: Own 

Hydrogen refueling infrastructure 

This demonstration is about the development and implementation of a 350 -bar high speed 
hydrogen refueling st ation on the terminal of PSA Antwerp, in the port of Antwerp -Bruges . The 
refueling station will be used to refuel straddle carriers  that operate on the terminal quay  with a 
high frequency  on a daily basis . The high speed is needed to ensure the straddle carriers can be 
refueled during the timespan  of a shift break (30 minutes ). During the project, the operations and 
refueling process will be validated to ensure the refueling capacity is adequate for the short 
refueling time prerequisite of terminal vehicles. Table 5 represent s the different personas active 
within the demonstrator:  
 
Persona  Role  
Terminal 
operator (PSA) 

Civil works, adaptation to the high -voltage grid ξ making changes to 
the terminal to build and i mplement the refueling station . Scheduling 
with other operations at terminal  to allow for high efficiency on 
terminal operations . Commitment for  an offtake agreement  to test 



 

D3.2 Port Stakeholder Analysis and End -User Needs    29 

the demo . Compatibility testing and calibrating the operations on the 
term inal wit h the green straddle carriers.  

Refueling 
station operator  

Technical support of the refueling station at the terminal 
(maintenance, etc.). The refueling station operator will also monitor 
the operations and check on the implementation.  

Straddle carrier 
operator  

Operating straddle carrier on terminal (containers).  

Port authorit y Issuing and monitoring permits at concession level.  
Refueling 
station owner & 
developer  

Technology development . Building of the station on the terminal site.  
Connecting the refueling station to the pipeline and supplying 
hydrogen through that pipeline. Operating the station.  

Municipalities  Granting of permits at environmental level.  
Infrabel, Elia Approval of route  and pipeline  

Table 5: Personas hydrogen refueling infrastructure  - Source: Own 

:ƚƏľűƑűƑťϔǔŬŌǈŌϔűƑǈűťŬǔǈΩϔűǔϔűǈϔƽƚǈǈűľƇŌϔǔƚϔƇűƑƄϔǔŬŌϔǈĿŌƑģǀűƚλǈμϔǴűǔŬϔǔŬŌϔņűŤŤŌǀŌƑǔϔƽŌǀǈƚƑģόǈϔƇŌģņűƑťϔ
towards the following UML diagram (Figure 7): 

 
Figure 7: UML diagram hydrogen refueling infrastructure  - Source: Own 

To get insi ghts on the user needs and barriers that can affect the development and or 
implementation of the Hydrogen refueling station , Table 6 was drafted:  

Hydrogen refueling infrastructure  
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Port of operation: Port of Antwerp-Bruges Lead partner: PSA/ AL 
User needs & 

barriers identified  
Green refueling  capabilities . 
Reduction of CO2 on terminal.  
Synergy  possibilities  towards other hydrogen purch ase options. 
Offtake commitment ξ Economies of s cale to make the station 
profitable  
Low carbon hydrogen  
Programmatic barrier : Approval for implementation from the 
relevant authorities and stakeholders.  
Tech. Barrier: Timing for connection to pipeline + Implementation 
with Infrabel.  
Social barrier: Introduction of h ydrogen in full operator based 
terminal.  
Social barrier: The implementation of a hydrogen safety culture and 
organizing the terminal with this culture in mind.  
Social barrier: CEPA (i.e., employment organi zation in the Port of 
Antwerp -Bruges) should be on board and incentivize the workforce 
to do safety training etc.   
Legal barrier: SEVESO regulation (i .e., the prevention of accidents 
with hazardous substances and reducing the impact of such 
hazards on the environment).  
Environmental barrier: NOx regulation. Hydrogen injection in a dual 
fuel internal combustion engine (diesel/hydrogen) is a transition 
technology that  is still under development. Therefore, NOx 
emissions need special attention.  

Table 6: Identified user needs and barriers hydrogen refueling infrastructure  - Source: Own 

A corridor of modular docking stations for battery containers 

In order for inland navigation to meet the GǜǀƚƽŌģƑϔ:ƚƏƏűǈǈűƚƑόǈϔλG:μ emission reduction targets, 
alternative  fuels for barges must not only be researched in the short term, but also adopted on a 
grander scale in the coming years. One of the short -term solutions being researched is electric 
propulsion based on battery technology through the implementation of a do cking station for 
battery containers for barges in the PoA B. Therefore, this demonstrator will develop a business 
case that includes: 1. The use of battery containers for other applications e.g. charging points for 
other electric assets such as trucks or h andling equipment, grid stabilization and so forth, 2. 
Technical adjustments to the vessel(s), and 3. Additional sources of funding for the infrastructure 
űƑǳŌǈǔƏŌƑǔǈήϔíŬŌϔǈĿŌƑģǀűƚϔŤƚǀϔǔŬűǈϔľǜǈűƑŌǈǈϔĿģǈŌϔűǈϔģľƚǜǔϔǔŬŌϔŌǹĿŬģƑťŌϔƚŤϔ͆̈́όϔkà²ϔĿƚƑǔģűƑŌǀϔ
batteries  between barges and terminals on a specific inland waterway trajectory (i.e., Antwerp ξ 
Willebroek ξ Venlo). Table 7 represents the relevant personas active within this scenario:  

Persona(s) Role  
Power Supplier  Supplie r of renewable electricity to the docking station  
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Electricity g rid 
operator  

Installs, manages , and maintains the electricity grid. TenneT 
operates the Dutch  high-voltage grid, while low -voltage 
electricity (150 kV or less) is transmitted by regional grid 
operators (Stedin, Liander, Enexis etc.). The grid operators are 
also responsible for connecting customers to the electricity 
network.  

Docking station 
opera tor/ owner  

Owns and/or operates the docking station. Responsible for 
purchasing the power from the power supplier and providing 
battery (re)charging and (re)distributing services .  

Terminal operator  The container terminal operator  is an important link bet ween the 
shipper and the shipowner. The terminal operator  decides which 
ships can use the terminal batch , is mostly the shipper's counter 
party, and is  expected to play a role in the battery container 
handling (on and offloading).  

Battery pack owner  Purchases the battery containers, ensures they can be 
(re)charged and (re)distributed at docking stations and offers 
them to ship owners via a pay -per-use model.  

Ship owner  In the suggested structure , the shipowners are the users of the 
energy containers. Their demand for energy containers / zero -
emission concepts will primarily be driven by either their clients 
(the shippers, who have strong bargaining power) or the (port) 
authorities.  

Shipper  The party that contracts transportation services. Mostly mid -size 
and large corporates that have a good understanding of the 
market and cost structure and thus substantial bargaining power. 
The price sensitivity of shippers depends on what percentage the 
transp ortation costs are of the overall costs. This  percentage  and 
ǔŬŌϔƑģǔǜǀŌϔƚŤϔǔŬŌϔǈŬűƽƽŌǀόǈϔĿƚǀŌϔľǜǈűƑŌǈǈϔǴűƇƇϔņŌǔŌǀƏűƑŌϔǴŬģǔϔ
ϋťǀŌŌƑϔǈŬűƽƽűƑťϔƽǀŌƏűǜƏόϔǔŬŌϔǈŬűƽƽŌǀϔűǈϔǴűƇƇűƑťϔǔƚϔģľǈƚǀľϔƚǀϔ
charge to its customers.  

Shipyard  Building of inland barges.  
Equipment supplier  Supplying diverse equipment needed for the installation and 

development of this demonstration.   
Table 7: Personas A corridor of modular docking stations for battery containers - Source: Own 

Gathering the input fr om the scenarios and personas, the following UML diagram (Figure 23) 
could be drafted:  
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Figure 8: UML diagram A corridor of modular docking stations for battery containers - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the modular docking stations for energy containers, Table 8 was drafted:  

A corridor of modular docking stations for battery  containers  
Port of operation: Port of Antwerp-Bruges Lead partner: ENGIE 

 
User needs & 

barriers identified  

The availability of alternative fuels in the port stimulates the use of 
battery containers. The focus of this study is on battery technology.  
A reduction in costs.  
Reducing the emissions as a result of the inland waterways.  

Table 8: Identified user needs and barriers A corridor of modular docking stations for battery containers - Source: Own 

Battery storage and smart management of green energy in terminal operations 

Triggered by the energy transition, the interest and sales of Electric Vehicles (EV)  has gone up . 
Supporting  this energy transition , the Antwerp Euroterminal (AET)  and Envision Digital are 
deploying a predictive, multi -objective optimization engine to maxi mize renewable energy self -
consumptio n. Implement ing an intel ligent Energy Manag ement System that controls the battery 
and determines the ideal time for each purpose: Storing solar energy, storing wind energy, peak 
shaving or Frequency Control ( FCR).  

EnviǈűƚƑǈόϔ ǀǔűŤűĿűģƇϔkƑǔŌƇƇűťŌƑĿŌϔƚƽŌǀģǔűƚƑϔǈǺǈǔŌƏϔǴűƇƇϔmonitor and analyze  the power generation 
of the installed wind turbines and PV solar panels  on the terminal.  The AI will f orecast their day -
ahead future production  and the upcoming loads' power requireme nts ξ i.e., EV cars to charge 
and other industrial loads of the terminal. A complete intelligent Energy Management System 
(iEMS) and Battery Energy Storage System (BESS)  with monitoring and optimization potential will 
control the (dis)charging operations o f the battery to be procured by AET for this demonstration.  
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In addition, alternative ways of utilizing the battery pack will be tested in parallel to analyze new 
ways to offset the high investment cost. These alternatives will include the maximization of s elf -
consumption of green energy on the terminal, peak shaving, smart electrical load scheduling, 
economic optimization through arbitrage, and import power limitation. The different personas 
that are related to the demonstrator can be found in Table 9: 

Persona Role  
AET managing 
director  

Selection of battery supplier and battery. Taking final decisions based 
on information provided. Coordination of different activities. Negotiate 
grid import contractual conditions that enable economic use of on -site 
renewable energy. In addition, the managing director participates in 
the steering meetings to oversee the project and address AET needs.  

AET terminal 
manager  

Selection of battery supplier and battery. Arrange the purchase of the 
battery. Identify possible flexible loads. Coordination of different 
activities. The terminal manager should manage all operations inside 
the Antwerp Euroterminal and identify data that might be relevant to 
forecast loads related to intermittent operations on -site (i.e., Cargo 
traffic and so forth.)  

AET financial 
manager  

Selection of battery supplier and battery. Contact the electricity 
supplier, collect historical data from the electricity provider, and search 
for new battery innovation opportunities. Administrative tasks 
concerning PIONEERS. Coordination of different activities. The financial 
manager should also participate in progress meetings related to the 
project. Compare and prepare financial information to present and 
facilitate the discussion and decision -making for  the board of directors. 
Once the EMS is deployed, the financial manager follows up on the 
ŤűƑģƑĿűģƇϔģƑņϔŌƑŌǀťǺϔƚƽǔűƏűȄģǔűƚƑΩϔƏƚƑűǔƚǀűƑťϔ|Õkόǈή 

AET technical 
supervisor  

Selection of battery supplier and selection of battery . Provide technical 
information to Envision . Support Envision to ensure connectivity with 
the different assets from AET to be monitored . Identify data relevant to 
improve load forecast . Provide and arrange installation instruments 
required to measure real -time data from loads, grid energ y import, 
wind energy , and solar energy generation . Instruct Electrical company 
for the needed works: battery installation and meters installation. 
Follow up on PV panel , EV-charger, and BESS installation . Optimize the 
battery pack compared to utilization.  

AET IT 
manager  

Provides technical information to envision concerning data and data 
connections.  

Electricity grid 
operator  

Provide grid study to get an insight on the constrain ts that need to be 
taken into account to avoid grid overload  

Innovation 
developer 
Envision 
digital  

Development/ implementation of Smart Energy Management System 
(iEMS). Collect historic al, real-time , and forecast data . Convert data into 
insights using machine learning  (ML) & AI. In addition, Envision should 
not only develop to ols that facilitate the monitoring and control of 
renewable energy sources and energy storage but also deploy, 
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monitor, and control them onboard. Provide advice regarding battery 
sizing and other related topics to renewable energy, energy storage , 
and smar t charging . 

Transmission 
officer  

íǀģƑǈƏűǈǈűƚƑϔƚŤϔűƑŤƚϔŤǀƚƏϔűƑĿƚƏűƑťϔǳŌǈǈŌƇǈϔģƑņϔǳƚƇǜƏŌϔƚŤϔGċόǈϔŤǀƚƏϔ
GíϔǔƚϔGƑǳűǈűƚƑόǈϔŌƑŌǀťǺϔƏģƑģťŌƏŌƑǔϔǈǺǈǔŌƏή 

Table 9: Personas battery storage and smart management of green energy  in terminal operations  - Source: Own 

Combining the foregoing information, it is possible to draft the following UML diagrams (Figures 
9-10) for the battery storage and smart management of green energy demonstrator:  
 

 
Figure 9: UML(a) diagram battery storage and smart management of green energy in terminal operations - Source: Own 
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Figure 10: UML(b) diagram battery storage and smart management of green energy  in terminal opera tions - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the Battery storage and smart management of green energy , Table 10 was 
drafted:  

Battery storage and smart management of green energy  in terminal operations  
Port of operation: Port of Antwerp-Bruges Lead partner: AET 

 
 
 
 
 
 

User needs & 
barriers identified  

Approach energy transition in a smart way . 
Demonstrate potential use of a battery to maximize the use of green 
energy , and determine for which use cases energy storage in 
batteries is interesting for terminal operations (also economically).  
Demonstrate a scalable and transferable solution.  
Grid stability  
Becom ing more ecologically sustainable helps f ind the best use of 
a battery, supporting the most economic ally  favorable scenario.  
Transferable and scalable to other terminals and port operating 
units. 
Support standardization of technology to facilitate the scalability 
and transferability of solutions and technology  
Help the terminal monitor the renewable energy generation and 
self -consumption, the energy used from the grid , and the total load 
consumption.  
Monitor and control the BESS charging and discharging processes.  
Legal barrier: Limitat ions imposed by grid study of grid 
management company  
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Table 10: Identified user needs and barriers battery storage and smart management of green energy  in terminal 
operations - Source: Own 

5.2 ξ Sustainable port design   

Hydrogen heating for buildings 

In order to meet its aggressive CO2 emission reduction objectives (buildings -92 percent by 2030 
compar ed to 2005), the Port of Antwerp -Bruges , in collaboration with Tractebel, assessed the 
possibility of hydrogen as an energy carrier to meet the thermic energy demands of a (port) 
building.  Therefore, the demonstration is about the substitution of the current heating 
infrastructure (i.e., Natural gas) with an infrastructure capable of utilizing hydrogen as a heating 
source. The eventual goal is to get to a future where the hydrogen used is fully green, intending 
to gather k now -how for the future impleme ntation  of hydrogen.  In addition, the demonstration 
will s upport the Port of Antwerp -Bruges  policy  in reducing  CO2 and increasing circular energy.  
Concretely this will reflect in an exchange of heating infrastructure in the port buildings and 
incorporate h ydrogen storage capacity on or around the building perimeter. The different 
personas active in this demonstrator are represented in Table 11:  

Persona  Role  
Port authority  Building owner ξ allocation of necessary resources to complete 

heating infrastructur e retrofit.  
Technical 
manager  

Design and development of the whole solution from a technical 
perspective. Has to have a good product understanding, organize 
meetings with relevant stakeholders, monitor and commission the 
requirements, and achieve the goal. Addressing long term solutions for 
the implementation of CO2 neutral heating in existing buildings in a 
feasible manner. Taking technology and safety decisions.  

Building team  Design and development of the whole solution from the technical 
perspectiv e. Has to have a good product understanding, organize 
meetings with relevant stakeholders, monitor and commission the 
requirements and the achieved goal. Taking technology and safety 
decisions.  

Product 
manager  

Product understanding and definition. Responsible for the developed 
product and the organization of Non -Disclosure Agreements (NDA).  

Manager of 
innovation  

Making strategic decisions in relation to the validation and sponsorship 
with regard to the rollout of circular energy innovat ions. 

Director of 
innovation  

Making strategic decisions in relation to the validation and sponsorship 
with regard to the rollout of circular energy innovations.  

Table 11: Personas hydrogen heating for buildings - Source: Own 

By combining the scenario with the relevant personas, it was possible to generate an UML 
diagram, that is represented in Figure 11:  
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Figure 11: UML diagram hydrogen heating for buildings - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the hydrogen heating for buildings demonstration , Table 12 was drafted:  

Hydrogen heating for buildings  
Port of operation: Port of Antwerp-Bruges Lead partner: Port of Antwerp-Bruges 

 
 
 

User needs & 
barriers identified  

CO2 reduction by the use of hydrogen  
Evaluation of alternative energy sources to produce, store and 
utilize green hydrogen as a heating source for port buildings  
Storage capacity of hydrogen in the port is low  
Safety requirements and redecorat ion of the existing storage ATEX -
complex is necessary.  
Location on industrial harbor area implies  less risk 
Legal barrier: Agreements NDA for protection of the product.  

Table 12: Identified user needs and barriers hydrogen heating for buildings - Source: Own 

Local resource recovery for green, circular concrete 

The construction of new concrete port infrastructure requires large volumes of fine and coarse 
aggregates.  Rather than relying on natural resources sourced from distant locations (for example, 
imported sand from Germany, the Netherlands, or the Belgian continental shelf), a significant 
portion of fine aggregates can be sourced locally through the re covery of fine construction 
aggregates from large volumes of excavated soil. This demonstration aims to replace at least 
40% of the sand aggregate in concrete using locally recovered excavated materials while 
retaining concrete performance and durability. The demonstration will involve PoA B as material 
supplier and infrastructure end -user, and VITO and BBRI as technology suppliers and assessors. 
In this scenario , the secondary aggregates of the development of a new dock will be used and 
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tested in the green concrete. In order to get a good overview of the different persona(s) active in 
this innovation, table 13 was created:  

Persona  Role  
VITO Responsible for the purification of the local concrete. The VITO staff 

will purify the samples in a lab and define the  specifications for the 
demo  scale. 

BBRI Designing the mixture of the concrete. The BBRI staff will produce test 
samples (lab scale) and define the specifications for the demo  scale. 

Port authority 
(PoAB) 

The port of Antwerp -Bruges  will  act as the coordinator of the task and 
collect the different sand samples. Additionally PoA B will also hire a 
contractor for mixing the demo samples.  

Concrete 
producer(s)  

The users of the output of the demo and will produce quay walls with 
the local san d, following the mix developed by BBRI.  

Contractors  Also users of the outcome and will purify the sand, bring it to concrete 
producers and build the quay wall utilizing the concrete.  

Table 13: Personas local resource recovery for green, circular  concrete - Source: Own 

By combining the scenario with the relevant personas, it was possible to generate an UML 
diagram, that is represented in Figure 12:  

 
Figure 12: UML diagram local resource recover for  green, circular  concrete - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the local resource recovery ξ green concrete - demonstration , Table 14 was 
drafted:  

Local resource recovery for green, circular concrete  
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Port of operation: Port of Antwerp-Bruges Lead partner: PoAB 
 
 
 

 
User needs & 

barriers identified  

High quality concrete / sand aggregate  due to the intensive 
utilization of the concrete in the port environment (salt water and so 
forth)  
There is a need for storage capacity of the excavated sand in and 
around the port area.  
Purification of the excavated soil into high quality sand for the 
production of concrete quay walls . 
Economically and technologically valid upscaling strategies in 
combination with new mix designs . 
Tech. barrier: The processing of sand and 
economically/technologically upscaling strategies in combination 
with new mix designs are needed. These are under development in 
a separate project.  
Societal barrier: Acceptance of this new concrete by the users. The 
first use rs are convinced, but to transfer the knowledge, other 
stakeholders need to be convinced too.  
Legal barrier: Acceptance by the certification bodies and insurance 
companies for widespread application opportunities.  
Environmental barrier: The new concrete need s to be in line with the 
environmental requirements (leaching), no problems expected 
based on the initial results.  

Table 14: Identified user needs and barriers local resource recovery, green concrete - Source: Own 

Green straddle carriers 

The diesel -powered straddle carrier is by far the most significant source of CO2 emissions at the 
PSAA terminal. This demonstrator is about replacing  an existing diesel -powered straddle carrier  
with  a straddle carrier where up to 30% of hydrogen can be injected into the engine. This requires  
adding hydrogen tanks, protective covers, a filling point, tubing, a custom motor injection part, a 
screen for in the cabin, tuning, valves  and so forth. Th e goal is to learn:  
1. Whether hydrogen can be used on the terminal (safety, regulations)  
2. What the optimal location of hydrogen tanks on the terminal  is  
3. The efficiency of the hydrogen injection: how much kg H2 is needed to replace 1 liter diesel ?  
4. The maximum amount of hydrogen that can be stored on the straddle carrier.  
 
For the implementation, there are two phases in the scenario. Firstly, there will be a calibration 
phase in which specific load cases in the Supply Chain (SC) are chosen to cover several engine 
working conditions for which dedicated tuning is required. Sec ondly, the operational phase in 
which the straddle carriers will be operated in normal operations with and without the dual fuel 
mode activated. In Table 15, an overview is given regarding the different personas and their 
relative role:  
 
Persona  Role  
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Contracts 
manager  

Give legal support on contracts, permits, regulations, insurance 
and so forth.  

Terminal 
operations 
manager  

Approve terminal adaptations to ensure the necessary 
infrastructure work and dedicated test sites are made available 
with minimal impact on normal operations.  

Purchase manager  Purchase department to support the various subsystem 
purchases. 

Project manager  Responsible for managing schedules, budget, risks, resources, 
subcontractors, and deliverables for all the described 
demonstrations.  

System engineer  Manages the requirements, interfaces, system budgets, 
verification plans and relative risks.  

Safety manager  Ensures the safety on the terminal.  
Electrical engineer  Provides support specifically for the electric road test,  ensuring 

proper electrical connections, and so forth.  
Civil infrastructure 
expert  

Supports changes to the terminal infrastructure such as precision 
drilling for inserting new cables and adaptions to the asphalt, 
pavement, or floor.  

Environmental 
Manager  

Manages and controls the GHG emission reduction.  

Table 15: Personas green straddle carriers - Source: Own 

Combining the foregoing information, it is possible to draft an UML diagram (Figure 13) for the 
green s traddle carrier demonstrator:  
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Figure 13: UML diagram green straddle carriers - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the green straddle carrier demonstration , Table 16 was drafted:  

Green straddle carriers  
Port of operation: Port of Antwerp-Bruges Lead partner: PSA 

 
 

User needs & 
barriers identified  

Approval of safety ξ safety regulations concerning  the 
development and implementation of hydrogen refueling  capacity  
and combustion engine s on the terminal.  The vehicle is expected to  
consume about 14l/h diesel (instead of 20l/h) and 2.3 kg/h of 
hydrogen . 
A hydrogen powered S traddle Carrier in real terminal operational 
conditions.  
Tech. barrier: Safe mounting of tanks in a heavy -duty environment.  
Legal barrier: SEVESO regulations to be avoided . 
Environmental barrier: Dual-fuel hydrogen -diesel still emits NO x: to 
be investigated how much that would be . 

Table 16: Identified user needs and barriers green straddle carriers - Source: Own 

Electric green last-mile 

Currently , the majority of on -site logistical movements in the port of Venlo  are performed by large 
diesel -powered trucks that operate in numerous shifts and thus contribute significantly to local 
air pollution and CO2 emissions. As a result, supporting the transit ion to zero -emission 
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technologies is critical.  Therefore the electric green last mile (eGLM) will develop and implement 
an electric vehicle for terminal operations. This implementation includes operationalizing the 
electric vehicle in combination with a ch arging infrastructure on the terminal in the port of Venlo. 
The goal is to get to a fully electric vehicle with zero -emission and supporting infrastructure on a 
container terminal, collecting data on the operation of the equipment. Two different scenarios 
can be distinguished: On the one side, the vehicle can be put to work on the container terminal. 
Alternatively, the vehicle can be utilized for short -haul road transport operations. Both scenarios 
and use cases will be tested during the project. Table 17 gives an overview of the personas 
involved:  

Persona  Role  
Container 
terminal 
operations 
manager  

Responsible for the efficient use of the container terminal facilities and 
resources. Taking decisions in the organization regarding changes in 
the ĿƚƑǔģűƑŌǀϔǔŌǀƏűƑģƇόǈϔƚƽŌǀģǔűƚƑϔξ i.e., implementing new container 
handling equipment. Asking questions on how new container handling 
equipment can impact the terminal operations.  

Technical 
support  

Supporting the management in the uptime of the equipment w ithin the 
facility, ensuring operational continuity. Advising regarding the need to 
ensure sufficient uptime of equipment. Taking into account the 
correlating risks and costs that come with the implementation of new 
cargo handling equipment.  

Vehicle 
operator  

Responsible for the actual container handling and driving on the 
terminal. Making sure the containers are handled safely within the 
timeframe.  

Table 17: Personas electric green last-mile - Source: Own 

By combining the scenario with the relevant personas, it was possible to generate an UML 
diagram, that is represented in Figure 14:  



 

D3.2 Port Stakeholder Analysis and End -User Needs    43 

 
Figure 14: UML diagram electric green last -mile - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the electric green last mile demonstration , Table 18 was drafted:  

Electric green last mile  
Port of operation: Port of Venlo Lead partner: FIER/ eGLM 

 
 
 
 
 
 

 
User needs & 

barriers identified  

Cost reduction (maintenance, investment, and so forth) . 
Reduction of the emissions caused by terminal vehicles that now 
run on diesel . 
Maintain uptime & availability of the equipment . 
Good user experience . 
Swift and safe container handling possibilities . 
²ƽŌǀģǔűƚƑϔƽƚǈǈűľűƇűǔűŌǈϔǴűǔŬƚǜǔϔņǀűǳŌǀόǈϔƇűĿŌƑǈŌή 
The ability to drive on the road.  
Tech. barrier: Expensive battery pack for high capacity vehicles.  
Tech. barrier: Technical risks regarding operational performance 
and costs. 
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Societal barrier: No/ little experience with dealer to offer an 
operational lease.  
Societal barrier: No organizational experience with the continuity of 
the electric terminal vehicles leading to a high perceived risk when 
introducing electrified alternatives.  
Legal barrier: Capabilities/ access to the road.  

Table 18: Identified user needs and barriers electric green last-mile - Source: Own 

5.3 ξ Modal Shift & Flows Optimization  

Modal shift actions implementation 

Multimodal inland planner  

The Multimodal Inland Planner (MIP) is a software tool that gives a complete overview of the most 
efficient connections from the port to the hinterland by rail, barge, truck , shortsea , or a 
combination of t hose. This solution was first developed during the COREALIS project , and the 
objective of PIONEERS is to improve this solution by means of new features that improve the  user 
experience and enhance the use of sustainable transport modes.  These features incl ude: 1. 
Identification of different connections from PoA B to all inland locations, including travel time, 
price and CO2 emissions 2. Displaying all possible connections between PoA B and a specific 
location based on the transport mode and the calculated par ameters (by default , the first optio n 
is the most sustainable  one) and 3. The results of the search engine represents the most efficient 
logistics chain. An overview of the different scenarios are elaborated in Table 19:  
 
Scenario  Description  
Scenario 1: Enhanced 
route planner with 
estimated price 
information for the 
different route 
options  
 

The production of a list of routes that show s transport time and 
a prediction of availability and economical cost based on 
rout ing information from transport operators, including price 
and transport time. The user will be able to s earch for a route 
with origin or destination , the Port of Antwerp -Bruges  (inbound 
or outbound flows) , and see the list of possible routes by 
choosing a preferred criteri on (cost, time , or emissions). The 
routes will be displayed in a user -friendly way  (map), and 
provid e a quick summary for each route by displaying the 
modes of transport, total estimated cost, time , and emissions. 

Scenario 2: Visibility 
of availability and 
capacity information 
for each transport 
leg and  easy access 
to booking and 
pricing p rocesses 
 

Will allow shippers and forwarders  to check the availability and 
capacity of each transport leg once they select a route . The tool 
will show a qualitative message for each leg (no capacity, 
limited capacity, etc.) to understand how urgent the booking of 
the route should b e. Links will be made available in order to 
make it easy to communicat e with the specific operators to a sk 
for an accurate  quotation and finalize the booking process. As 
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the Multimodal Inland Planner tool has no commercial 
purposes, this process has to be finalized outside the tool.  

Table 19: Scenarios multimodal inland planner - Source: Own 

In order to get deeper insights into the personas, Table 20 was generated, including the personas 
and their respective role:  

Persona(s) Role  
Port authority manager  Sponsoring the tool and making it available for the 

companies in the port. The por t authority manager also ought 
to participate in the requirements phase, providing data, 
validating the tool, and taking strategic decisions.  

Product manager  Needs to understand the product that is built, aiding towards 
the design and development of the entire solution. The 
product manager should also organize meetings with 
relevant stakeholders, and monitor the solution in an iterative 
way. The product manager therefore takes up  decisions 
relevant to the  product.  

Technical manager  Designs and develop s the entire solution. Tak es AI and 
technology -related decisions.  

Transport operator 
manager  

The transport operators are the core of this innovation since 
they will supply the necessary information to apply artificial 
intelligence. Thus,  they should provide data and advise on 
the tool's user experience as it is also the final user of the tool. 
Therefore this persona makes decisions on which data it is 
willing to share with the tool.  

Shippers/ Logistics 
Service Provider (LSP)/ 
Freight Forwarder (FF)  

This persona is the user(s) of the tool and advises on the user 
experience. The decisions made by this persona are on how 
to move the cargo.  

Table 20: Personas multimodal inland planner - Source: Own 

Combinin g both inputs results in the following UML diagram (Figure 15): 
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Figure 15: UML diagram multimodal inland planner - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the Multimodal Inland Planner , Table 21 was drafted:  

Multimodal Inland Planner  
Port of operation: Port of Antwerp-Bruges Lead partner: MOSAIC 

 
 
 
 
 
 
 

User needs & 
barriers identified  

The implementation of capacity in the route planner. This MIP 2.0  
will include the capacity for each route , as well as the availability of 
containers, allowing shippers and forwarders to know whether the 
solutions presented in the Multimodal Inland Planner ar e feasible  
for  them.  Identifying the different connections from the Port of 
Antwerp -Bruges  to all inland locations, including the travel time, 
price, and CO2 emissions, is vital.  
Data sharing is increasingly popular in different fields, but it is not 
yet fully established in the logistics area. This solution aims to boost 
data sharing between the different actors in the port logistics 



 

D3.2 Port Stakeholder Analysis and End -User Needs    47 

schemes by enhancing  the utility and convenience of the tools 
developed as a result of integrating different data sources  into a 
planning system.   
Tech. barrier: Data sharing is perceived as a risk instead of an 
opportunity.  
Societal barrier: Need for a mind shift in the consumer's mind to 
utilize alternative modes of transport instead of cars and trucks.  
Legal barrier: No personal data needs to be shared during the demo. 
Nevertheless, when collecting information, all GDPR rules will be 
followed, including the guidelines and processes specified in the 
data management plan document of WP11.  
Environmental barrier: The fastest route is not always the most 
sustainable route. Therefore different incentives need to be 
implemented to choose more sustainable routing options that can 
take slightly longer.  

Table 21: Identified user needs and barriers multimodal inland planner - Source: Own 

Rail platform  

The rail platform will have a supporting IT role in following up and managing rail transport in and 
around the port. This requires an integ rated and end -to-end approach in sharing data between 
all actors involved in rail transportation.  Hence the implementation of the rail platform. This 
demonstrator wishes to digitize the existing manual processes and create transparency in the 
E2E supply chain by collecting data and information. Leading to the ability to coordinate logistics 
processes of various actors in the transport chain more effectively and make more efficient use 
of the available rail infrastructure. In Table 22 the different scenarios  will be depicted that result 
from the rail platform:  

Scenario  Description  
Scenario 1: Arriving 
company train  

Creating visibility of end to end train planning and monitoring of 
an arriving train.  

Scenario 2: Departing 
company train  

Creating visibility of end to end train planning and monitoring of 
a departing train.  

Table 22: Scenarios rail platform η Source: Own 

In order to get deeper insights into the personas, Table 23 was generated, including the personas 
and thei r respective role:  

Persona(s) Role  
Infrabel traffic controller  Responsible for overseeing, monitoring, steering of the E2E 

rail traffic . The traffic controller  has to receive the information 
of train  resources and information to w hich terminal the train 
has to go . Problems could arise when there is m issing 
information . 
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Railway undertaking 
traffic planner  

Managing the wagons , locomotives and drivers (all railway -
related resources) . The challenge that the railway 
undertaking traffic planner is confro nted with, is to utilize 
their resources as efficient as possible.  

Terminal operations 
planner  

Terminal planning (arrival and departure) . The operations 
planner should align the readiness of the terminal and the 
arrival of the train.  

Table 23: Personas rail platform η Source: Own 

Combining both inputs results in the following UML diagrams (Figure 16-17): 

 

Figure 16: UML(scenario 1) diagram rail platform η Source: Own 
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Figure 17: UML(scenario 2) diagram rail platform η Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the Multimodal Inland Planner , Table 24 was drafted:  

Rail platform  
Port of operation: Port of Antwerp-Bruges Lead partner: MOSAIC 

 
 
 
 
 
 
 
 
 
 

User needs & 
barriers identified  

Improve the way of communication and administrative handling, 
which today  is often done within a (large) number of steps of the 
transport chain via phone, email, or paper.  Achieving a reduction in 
workload through automated data exchange messages or digital 
forms  
Today, the actors within the transport chain lack an overall view  of 
where the freight is, what the status is, what the ETA is, etc ... 
The actors using the IT platform should thus know where and in 
which step of the E2E transport plan, the load is, which steps still 
need to be completed, and the final destination.  
A lot of time is lost due to the lack of a smooth and standardized 
flow of information between all actors in the supply chain.  The IT 
platform will make it possible to exchange data, making transparent 
(digital) reports coming from the internal processes of  the 
stakeholders.  
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Insufficient visibility of current and future (planned/available)  
capacity. The execution of the E2E transport plan needs to run much 
more smooth ly and more efficient ly. 
Information concerning the Estimated Time of Arrival of the tr ains. 
Tech./ legal barrier: Data sharing standards application (eg. 
í ^δíàkμΩϔņģǔģϔƿǜģƇűǔǺΩϔΪ 
Tech/ legal barrier: Data analytics challenges identifying  
appropriate solution s to improve rail flow  

Table 24: Identified user needs and barriers rail platform - Source: Own 

Realizing a modal shift in the commute of port employees  

The city of Antwerp supports Antwerp based companies with more than 20 employees to 
develop a smart and sustainable mobility policy for their employees . This program focuses on 
commuter transport and contributes to the overall goal of the Antwerp region to achieve a modal 
split of 50/50 and long -term behavioral change.  Hereby companies will be implementing the 
products and services offered by the city of  Antwerp ξ utilizing the multimodal availability 
presented in the Smart ways to Antwerp (i.e., an umbrella program of behavioral change initiatives ) 
campaign. The  overall idea is that r ealizing a modal shift will lead to a  reduction of CO2 emissions 
in Antwerp's port and city center. Within this scenario, a plethora of companies can participate. 
Nonetheless, the company board needs to be persuaded to convince  its employees and create 
a mental shift in the mind of its employ ees. In order to get a good overview of the different 
stakeholders that take part in the development and operationalization of this innovation, the 
following persona table ( 25) was drafted:  

Persona  Role  
Employers  The employers are the first target group i n the exploitation of 

this demo since they can hold back the shift to  alternative 
modes of transport. Therefore the employers should be 
persuaded into cooperation. This means the development of 
a mobility framework that allows for a modal shift. One 
exampl e is the so call ed flex shift that enables the workforce 
to work from home. Another example is the modal shift which 
enables employees to commute less by car and more by 
alternatives such as cycling, public transport (De Waterbus) 
and carsharing.  

Employees  The employees are the second target group since this will be 
the group that has to undergo a mental and modal shift to 
actually reduce the amount of CO2 emitted when  going to 
work. 

Port authority  Partner in the project ξ The port authority acts  as a catalyst to 
attract and introduce new companies to the principles of this 
demo.  
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Chamber of 
commerce (VOKA/ 
Alfaport)  

Partner in the project ξ The Chamber of commerce, acti ve in 
the port area is to gradually introduce alternative modes of 
transport a nd its opportunities (i.e., a sensitizing role).  

(City of) Antwerp  Executer of the demo ξ putting the program into practice . 
Providers of mobility 
solutions  

Transporting employees/facilitating the transport. Facilitate ξ 
providers of alternative solutions  such as public transport 
(electric) bike sharing systems . Push in the right direction  when 
on board . 

Table 25: Personas realizing a modal shift in the commute of port employees - Source: Own 

:ƚƏľűƑűƑťϔǔŬŌǈŌϔűƑǈűťŬǔǈΩϔűǔϔűǈϔƽƚǈǈűľƇŌϔǔƚϔƇűƑƄϔǔŬŌϔǈĿŌƑģǀűƚλǈμϔǴűǔŬϔǔŬŌϔņűŤŤŌǀŌƑǔϔƽŌǀǈƚƑģόǈϔƇŌģņűƑťϔ
towards the following UML diagram (Figure 18): 

Figure 18: UML diagram realizing a modal shift in the commute of port employees - Source: Own 

To get insights on the user needs and barriers that can affect the development and or 
implementation of the commute to work , Table 26 was drafted:  

Commute to work  
Port of operation: Port of Antwerp-Bruges Lead partner: ANT 

 
 
 
 

User needs & 
barriers identified  

Cooperation with all (relevant) stakeholders in and around the port 
of Antwerp -Bruges : 
- Smoother travel from and to work (accessibility)  
- Livability ξ Taking into account the fitness, well -being and 

health of the employees in particular ( and citizens in general)  
- Greening of the transport from and to work. Leading towards a 

reduction in CO2 emissions and also monitoring these CO2 
emissions  

Tech. barrier: Potential problems with data warehousing.  
Societal barrier: In general a shift in the mind of the consumer is 
needed ξ there needs to be a willingness to adjust from the 
perspective of the port commuter.  
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Legal barrier: GDPR regulations.  

Environmental barrier: Availability of new infrastructure in the port 
to facilitate the switch towards a green alternative.  

Table 26: Identified user needs and barriers realizing a modal shift in the commute of port employees  - Source: Own 

Multimodal flows optimization actions implementation 

 

Cargo flows optimization 

This demonstration is about the application of innovative cargo flow s optimization solutions to 
make better  use of barge transport in the Antwerp hinterland, reducing congestion and  the 
environmental impact.  The shipper (P&G) has a number of containers to move to/from Antwerp,  
via Willebroek TCT on Danser vessels,  all with differing priorities and time constraints. Transport 
capacity is limited , and thus the logistics planner  has to allocate containers to the right transport 
resources , trying to  achieve the  customer's requirements  while adhering to operational 
constraints . Based on the input, two scenarios could be distinguished (Table 27):  

Scenario  Description  
Scenario 1: Normal 
scheduled services  

The required container transport movements can be met by the 
scheduled services that call in at Willebroek, so the requirement 
is to allocate them to the correct barge/ service.  

Scenario 2: 
Dynamic 
optimization of 
capacity utilization  

The required contai ner transport movements cannot be covered 
by the normal scheduled services, so the logistics planner has to 
identify additional services/ resources that might be able to help.  

Table 27: Scenarios cargo flows optimization - Source: Own 

To get an overview of the relative personas and their roles, Table 28 was put together:  

Persona(s) Role  
Terminal planner  The terminal planner is responsible for the logistics planning on 

the terminal. Allocating containers relative to the transport 
capacity, scheduling movements, and containers. Decisions 
made by the terminal planner are which transport resource is 
used for each container movement.  

Shipper planner  The shipper planner is responsible for defining t he transport 
requirements and specifying loaded containers' required 
movements. Taking decisions regarding timing and prioritization 
of each container movement.  

Barge captain/ 
Controller  

The barge captain is responsible for the vessel activity. Ensuring 
safe and efficient operation of the vessel used to transport the 
containers. Concretely this implies the navigation and timing of 
the vessel arrival/ departures , helping to reduce congestion and 
better utilization of the capacity.  

Table 28: Personas cargo flows optimization - Source: Own 
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Combining the scenarios and it personas the two following UML diagrams (Figure 19-20) are 
developed:  

1. Normal scheduled services  (Scenario 1): 

 
Figure 19: UML diagram cargo flows optimization (1) - Source: Own 

2. Dynamic capacity adjustments  (Scenario 2): 

 
Figure 20: UML diagram cargo flows optimization (2) - Source: Own 
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To get insights on the user needs and barriers that can affect the  development and or 
implementation of the cargo flows optimization, Table 29 was drafted:  

Cargo flows optimization  
Port of operation: Port of Antwerp-Bruges Lead partner: MJC2 

 
 
 

User needs & 
barriers identified  

The management of multimodal transport in the Antwerp 
hinterland, specifically barge operations, is complex due to the 
dynamic and unpredictable nature of the network. A more 
automated approach is needed to optimize the utilization of 
transport resources and capacity.  Therefore, the o utcome is this 
optimization solution that will reduce congestion, costs, and 
emissions. 
Tech. barrier: The logistics planning problem considered is 
challenging and , depending on the exact nature of the problem to 
be solved, could be in a class of optimiz ation problems that  are 
considered "NP -Hard". At this stage , however , the project team 
believes that this challenge can be overcome using the planned 
approach, so this is not regarded as an insurmountable barrier.  

Table 29: Identified user needs and barriers cargo flows optimization - Source: Own 

Cargo flows prediction 

The innovation will build further on the Cargo Flow Prediction (CFP) model developed in the 
COREALIS project. The CFP predicts the container destination and mode of transport by means 
of historical and real -time data using Machine Learning techniques. The accuracy of predicting 
cargo operations contributes to the planning and control in port terminals and increases the 
reliability and resiliency of port operations in an ecosystem with high uncertainties and a turbulent 
and ever -shifting demand. The goal is to analyze the data coming in from the transport company 
managers, utilizing artificial intelligence to generate pat terns to predict the transport availability 
and next mode of transport for containers. As a result, the following scenarios could be drawn up 
(Table 30): 
 
Scenario  Description  
Container flows 
analysis and patterns  

 
 
 

Scenario 1(a): 
Prediction of 
transport  availability 
at short/medium 
notice  
 

Integrated into the Multimodal Inland Planner, different users of 
the tool will be able to see specific user -based dashboards of 
the prediction of the container flows, understanding the how, 
when , and where.  
 
Analyzing historical data using machine learning techniques, 
suggestions for demand consolidation will be available to fill 
trains and barges more efficiently.  
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Scenario 1(b): 
Prediction for next 
mode of transport for 
a container based on 
historical data  

Based on historical data and final destination, the tool will be 
able to predict the next mode of transport for a container when 
it arrives at a specific terminal  
 
 
Table 30: Scenarios cargo flows prediction - Source: Own 

The personas that are included are reflected  in Table 31: 
 
Persona(s) Role  
Port authority manager  Sponsoring the tool and making it available for the 

companies in the port. The port authority manager also ought 
to participate in the requirements phase, providing data, 
validating the tool, and making strategic decisions.  

Product manager  Needs to under stand the product that is built, aiding towards 
the design and development of the entire solution. The 
product manager should also organize meetings with 
relevant stakeholders and monitor the solution iteratively. 
The product manager, therefore, takes up p roduct -relevant 
decisions.  

Technical manager  Design and develop the entire solution. Taking AI and 
technology -related decisions.  

Transport operator 
manager  

The transport operators are the core of this innovation 
because they will be supplying the neces sary information to 
apply artificial intelligence. They thus should provide data 
and advise on the user experience of the tool as it is the final 
user of the tool as well. Therefore this persona makes 
decisions on which data it is willing to share with the  tool.  

Shippers/ LSPs/ FFs  The user(s) of the tool and advi sor on the user experience. 
The decisions made by this persona are on how to move the 
cargo. 

Table 31: Personas cargo flows prediction - Source: Own 

Combining these insights it was possible to come to the following UML diagram (Figure 21) that 
represents this innovation within PIONEERS:  
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Figure 21: UML diagram cargo flow s prediction - Source: Own 

Table 32 gives an overview of the user needs and barriers that were discovered regarding the 
cargo flow predictor:  

Cargo flows prediction  
Port of operation: Port of Antwerp-Bruges Lead partner: MOSAIC 

 
 
 
 
 
 
 

User needs & 
barriers identified  

The actors involved in the cargo movements are focused on the 
short -term operational management of the cargo. Therefore, t here 
is a need to analyze and find common patterns in the cargo flows to 
optimize the organization processes and maximize efficiency 
considering the three  key factors : 1. Sustainability,  2. Economic s, 3. 
speed . Each of the stakeholders involved in this process, with 
specific needs, will be able to analyze user -friendly dashbo ards that 
should help in making strategic decisions.  
Efficiently manage cargo movements  
Tech. barrier: The different actors in the logistics chain sometimes 
perceive that sharing their data is a risk instead of an opportunity.  
Tech. barrier: Having historical data (both from traffic and cargo) will 
allow the development of  better Machine Learning models  for the 
Cargo Flow Predictor to make smart strategic decisions.  
Societal barrier: In general, a mind shift in the consumer's mind is 
needed.  
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Legal barrier: No personal data needs to be shared during the demo. 
Nevertheless, when collecting information, all GDPR rules will be 
followed, including the guidelines and processes specified in the 
data management plan document of WP11.  
Environmental barrier: The fastest route is not always the most 
sustainable route. Therefore different incentives  need to be 
implemented to choose more sustainable routing options that can 
take slightly longer.  

Table 32: Identified user needs and barriers cargo flow s prediction - Source: Own 

Multimodal access to the port - MaaS platform 

Cruise ship passengers, upon arrival, perceive the port area to be secluded, with significant 
walking distances to public transportation.  This demonstration will help cruise passengers utilize 
Mobility -as-a-Service (MaaS) services through the City Trips Mobility Platform to move to their 
destination easil y and with lower dependencies o n taxis and individual motorized vehicles . This 
demo  proposes to investigate the requirements for tourists to use such an app and how the tool 
can help reduce car dependency and improve the integration of port -city  connections. The 
platform is applicable in two situations. Firstly, at the moment the cruise starts or ends (Scenario 
1). Secondly, when the cruise is docked as an intermediate stop, and the passengers want to 
explore the city for the day (Scenario 2). In order to get a good overview of the different personas 
that are involved in these scenarios, Table 33 was drafted:  
 
Persona(s) Role  
Cruise passenger 
(i.e., the end user) 

Since this is the end -user, the decision will be made here whether 
or not to utilize the application. The goal is to promote the 
application so the passengers know the application exists and 
download it in the first place.  

MaaS platform 
operators  

Inform t he end -user on the available modes, potential incentives, 
and the individual/ combined price.  

Port authority  Allow access to the port area, since not all public transport is able 
to enter the port. The port authority regulates which vehicles/ 
modes of tra nsport can enter the port area. In order to advance 
the usage of the application, the port authority can promote its 
usage.  

Cruise line Allow flexibility of access and facilitate information to the 
passengers. Additionally, it can encourage the passenger s to 
utilize more sustainable modes of transport to go to the city 
center.  

Transport operators  Transport operators that can access the port or that already 
service the port area must be willing to integrate their services in 
the CityTrips platform.  

Table 33: Personas Multimodal access to the port - MaaS platform  - Source: Own 
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Combining the foregoing information, it is possible to draft an UML diagram (Figure 22) for the 
Mobility -As-A-Service platform:  
 

 
Figure 22: UML diagram Multimodal access to the port - MaaS platform - Source: Own 

To get insights on  the user needs and barriers that can affect the development and or 
implementation of the Mobility -As-A-Service platform, Table 34 was drafted:  

Multimodal access to the port - MaaS platform  
Port of operation: Port of Barcelona  Lead partner: ACASA 

 
 
 

User needs & 
barriers identified  

Know the requirements of the passengers to use the app and other 
means of transport than taxi or car . 
Lack of knowledge of local mobili ty services for  tourists . The 
Tourists will need flexibility and guidance to move arou nd the city 
and access the mobility solutions from the quay.  
Short turnaround for tourists exploring a city.  
The sustainable mode of transport needs to be capable of 
transporting the  amount of luggage tourists bring at the beginning/ 
end of a cruise.  
Societal barrier: Possible age of some cruise tourists . 
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Legal barrier: Access to the port area can be blocked for certain 
modes of transport.  
Environmental barrier: The port infrastructure can, in some cases, be 
unprepared to handle a multitude of pedestrians and/ or bikes.  

Table 34: Identified user needs and barriers MaaS platform - Source: Own 
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5.4 ξ Digital transformation   

Connected and automated vehicles 

Automated container shuttle solutions for port operations 

As part of common port activities, semi -trailers often need to be mov ed inside a facility area for 
internal transfer or to load/unload external cargo. These movement s are currentl y performed by 
a dedicated manually driven fleet of vehicles, which operate under  real-time logistic constraints.  
Therefore, this  demonstration  will involve the development and implementation of automated 
container transport between two terminals by electr ic vehicles , receiving the mission remotely . 
The goal within PIONEERS is to define use -case requirements, automate electric vehicles, 
connect these vehicles to the digital infrastructure , and safety test the implementation in close 
cooperation with the ter minals. The scenario assessed during the project will be about an 
automated container shuttle between two terminals in the port of Antwerp -Bruges  (i.e., S11 and 
K1742). The involved personas are presented in Table 35: 

Persona(s) Role  
Operations 
manager (at MPET) 

Responsible for the efficient use of port facilities, resources and 
container repairs on S11. Providing empty containers for loading 
on vessel. Bookings. Arranging flow between S11 and K1742.  

Trade unions  Representation of workers that are running the operations at the 
terminals  

Technical support 
manager  

Support for technical difficulties with shuttle on terminal.  

Workers on 
terminal  

Allocating containers on the shuttle, securing and releasing 
container(s ) 

Table 35: Personas automated container shuttle  solutions for port operations  - Source: Own 

Gathering the input from the scenarios and personas, the following UML diagram (Figure 23) 
could be drafted:  

Figure 23: UML diagram automated container shuttle  solutions for port operations  - Source: Own 
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To get insights on the user needs and barriers that can affect the development and or 
implementation of the automated container shuttle, Table 36 was drafted:  

Automated container shuttle solutions for port operations  
Port of operation: Port of Antwerp-Bruges Lead partner: AKKA 

 
 
 
 
 
 
 
 

User needs & 
barriers identified  

Support from terminal for a smooth implementation/ transition 
towards an automated system.  
Cost reduction by automatization.  
More efficiency, reduction of workload on terminal ξ Measuring KPIs 
that can be used by users and stakeholders for evaluation. Also 
gathering this data and use it for future predictions.  
Adjustability of operations ξ could improve the integrations in th e 
digital port infrastructure.  
Disturbance due to  the implementation reduced to a minimum.  
Optimizing the container transport on a closed circuit between S11 
and K1742. 
Tech. barrier: Developing a stable system in a port environment, 
considering the difficult conditions (localization, perception and so 
forth). 
Tech. barrier: Wireless communication could be challenging at the 
site because of its layout and the amount of containers.  
Societal barrier: No automation in the port of Antwerp -Bruges  in this 
field at the moment. Therefore Acceptance of the technology could 
be difficult . In addition, trade unions could challenge the automation 
process (according to MPET there have been challenges in the 
recent past). The same reservations  apply  most likely to the workers 
at the terminal  
Legal barrier: Automated operations might have to run separately 
from non -automated operations. (system with object detection 
could be helpful if approved).  

Table 36: Identified user needs and barriers automated container shuttle - Source: Own 

Automated vessels 

SEAFAR will demonstrate  remotely operated automated vessels controlled from the Shore 
Control Centre , where a captain can supervise several vessels simultaneously . The vision is to 
disrupt waterborne transportation services and unlock its potential as a green alternative for 
traditional shipping and road transport.  Further develop ing and implementing  its control systems 
and technology on DANSER barges  aims at not only demonstrat ing the feasibility of creating safe 
automated vessels for complex environments but also  the positive e ffect of automated vessel 
technology on inland vessels operations in the Antwerp hinterland. The first test phase will cover:  

1. Integrati on of vessel controls with shore control center (remote control)  
2. Vessel-shore communication tests  
3. Autonomous navigation (machine learning)  
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4. Computer vision image detection algorithm training  
 
Refinements will be integrated based on lessons learned. The second more challenging test 
phase will take place with a reduced crew on board. The different scenarios that will be includ ed 
in the development and application are represented in Table 37: 

Scenario  Description  
Scenario 1: Network 
monitoring and 
testing  

This scenario will be about the development and implementation 
of WiFi/ LTE or alternatives that can be used to connect the 
vessels to the control tower νtesting and monitoring the strength 
of the connection.  

Scenario 2: Object 
detection 
monitoring  

Installing hardware on the vessels that will have the capacity, in 
combination with software and Machine Learning, to detect 
objects in the near vicinity of the vessel and alarm the captain. 
These systems will help the control center in its ability to 
maneuver and make it possible for the captain, in the case of a 
threat, to make quick adjustments on board th e ship. 

Table 37: Scenarios automated vessels - Source: Own 

The different personas active within these scenarios are represented in Table 38: 

Persona(s) Role  

Product design(er)  Product understanding and defining - i.e., developing and 
designing the right control system, hardware and software to be 
installed on board of the barges.  

Integration engineer  Assessment and installation of hardware and software on barges. 
àǔǜņǺűƑťϔǔŬŌϔǳŌǈǈŌƇǈόϔŌƇŌĿǔǀűĿģƇϔģƑņϔǈǔǀǜĿǔǜǀŌϔņűģťǀģƏǈήϔPlan to 
install and test the hardware and software on board. Taking 
cabling, power, and testing into account.  

Network engineer  Assessment and installation. Study the vessel όǈ network 
diagrams . Plan to install and test the hardware and software 
onboard for  communication and configuration of the shore 
control station. Take into account cabling, power, and testing.  

R&D director  Design and development of the whole solution from the 
technological perspective. Laying out the high level road map 
and developing blocks for autonomous navigation.  

R&D engineer  Software development, testing, implementation.  
Operational 
manager  

Coordinator between different parties ξ coordination with the 
ship owner and port authorities for the installation of equipment.  

Captain Monitoring and navigation of the ships if necessary in certain 
conditions.  

Port authority  Sponsoring the demo, partic ipating in the requirements phase, 
providing data, and validating the demo ξ i.e., setting the 
requirements for automated  sailing.  

Table 38: Personas automated  vessels - Source: Own 
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Gathering the input from the scenarios and perso nas, the following UML diagrams (Figure 24-26) 
could be drafted:  

 
Figure 24: UML diagram general overview scenarios automated  vessels - Source: Own 

 
Figure 25: UML diagram scenario (1) automated vessels - Source: Own 














































































