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Agenda

Item Speaker

Welcome & Introduction Arthur Cormier, UITP

Demonstrator Pitch: Cargo Flow Optimisation
Sustainable Inland Waterway Optimiser

Julian Stephens – MJC2

Q&A and discussion All

Transferability methodology and potential Tim Durant, SLR 
Consulting

Wrap-up Arthur Cormier, UITP



This training is recorded

A question? Use the Q&A function

A live poll will be used via the Zoom app

A survey will be shared to participants

Housekeeping rules



PIONEERS PROJECT 



PIONEERS – Why? 

EU Green Deal 19 demos

2050 climate neutral port

Lighthouse projects

PoAB Business Plan 22-25

Corporate Risk Management

Community Builder

1 Green Ports Master PlanFit for 55

COP26

ECA



Portable Innovation Open Network for Efficiency and Emissions Reduction

Solutions

• Reduce GHG emissions in ports while safeguarding their

competitiveness

• Green Deal Horizon 2020 > Green Ports & Airports call > 25 Mio €

• Cross-border consortium: Port of Antwerp Bruges lighthouse port &

45 partners

• Sister project: Magpie (Rotterdam)

• Duration: 2021-2026

PIONEERS – H2020 project 



PIONEERS: 19 demos and 1 Green Ports Master Plan



Lighthouse port 
& fellow ports



PIONEERS’ 46 PARTNERS



Cargo Flow Optimisation

Sustainable Inland Waterway 

Optimiser

Julian Stephens – MJC2



Goals & Objectives

Sustainable Inland Waterway Optimiser

 Reduce costs, congestion and GHG emissions in ports and their

hinterland

 Intuitive software toolset to assist planners and managers with

a challenging logistics planning & optimisation task

 Integrate new models and algorithms for emerging and future

use of e-barges and e-trucks

 Integrated synchromodal logistics planning solution that

optimises multimodal transport capacity

www.mjc2.com ■ pioneers@mjc2.com



Customer Warehouses

TCT Willebroek

Antwerp Terminals



Overview of this presentation

 Summary of the main innovations: dynamic allocation algorithms,

synchromodal planning, flexible optimisation approach.

 Relevance to stakeholders: logistics service providers, barge

operators, terminal operators, freight forwarders and shippers.

 Challenges & lessons learned: why is this a difficult task and how

can these issues be overcome?

 Next steps: applications and opportunities for transferability.

www.mjc2.com ■ pioneers@mjc2.com



Barge Capacity 
Allocation

Allocate freight 
to vessels & 

services

Sustainable Inland Waterway Optimiser

IWT Planning & Scheduling: Port-Hinterland Logistics

Synchromodal Logistics Scheduler
Real-time multimodal routing & resource allocation

Integrated Last-
mile Planning

Backhaul 
routing 

Resource 
planning

e-Propulsion 
Models

e-barge & e-
truck => new 

rules

Integrated Port & Hinterland Logistics Optimisation

Synchromodal Logistics Scheduler
Real-time multimodal routing & resource allocation

Empty Container 
Management

Stock 
optimisation & 
repositioning

Rail - Intermodal 
Optimisation

Optimise use of
rail connectivity



New functionality & capabilities

Sustainable Inland Waterway Optimiser

 Dynamic freight allocation algorithms for barge & IWT operations

 New optimisation model for real-world operational constraints:

 Complex time/scheduling constraints

 Incomplete and rapidly changing data/inputs

 Linked loaded and empty repositioning activity

 Container and freight types: reefers, dangerous goods, etc.

 Weather => vessel capacity and schedules

 + many more…..

www.mjc2.com ■ pioneers@mjc2.com



New functionality & capabilities

Sustainable Inland Waterway Optimiser

 Intuitive graphical user interface:

 Interactive gantt charts and dashboards; flexible reporting tools

 Powerful data and schedule manipulation tools

 The human planner retains control!

 Flexible data model:

 Accommodate existing (already complex) operational data

 New requirements: e-barges, e-trucks, regulatory changes, etc.
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New functionality & capabilities

Sustainable Inland Waterway Optimiser

 (Autonomous) e-vessels:

 Initial model for the ZES packs (battery containers)

 Analysis & reporting tools

 Strategic modelling & simulation

 e-trucks:

 Integrated charging/discharging model

 New optimisation rules and algorithms

 Operational planning & strategic simulation
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Applications and Use Cases

Sustainable Inland Waterway Optimiser

 Operational & Tactical Planning

 Barge & intermodal operators

 Terminal operators

 Freight forwarders and shippers

 Strategic planning:

 Optimise new IWT services

 Impact of new terminals or increased capacity

www.mjc2.com ■ pioneers@mjc2.com



Applications and Use Cases

Sustainable Inland Waterway Optimiser

 Integration and modelling of new technology:

 e-trucks

 e-vessels

 Autonomous vessels and trucks

 Exploring and managing new logistics concepts:

 Synchromodality

 GAP-N : Gateway Access Point Network

www.mjc2.com ■ pioneers@mjc2.com







Applications and Use Cases

Sustainable Inland Waterway Optimiser

 Synchromodality, or synchronized intermodality, can be defined as the service

which, through informed and flexible planning, booking and management, allows to

make mode and routing decisions at the individual shipment level, as late as possible

in the transport planning process including the trip itself. [ALICE]

 A Gateway Access Point (GAP), also known as an extended gateway, is a

strategically located facility designed for the rapid transhipment of containers

between various transportation modes, such as from road vehicles to shuttle barges

or trains. GAPs function distinctly as remote entrances for ports. [AMS]

 A GAP-N enhances the Gateway Access Point (GAP) model by integrating a virtual

network-based application, which aligns with the demands synchromodal transport

needs, optimising energy usage, and addressing the challenges of adoption and

governance in a multi-stakeholder environment. [AMS]
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Challenges & Lessons Learned

Sustainable Inland Waterway Optimiser

 Complexity

 Operational & regulatory rules and constraints

 Multiple stakeholders with multiple objectives

Flexible, configurable model and optimisation approach

 Data inputs and expectations

 Structure: multiple sources, multiple formats

 Timeliness: often incomplete until the last minute

 Intuitive tools for easy manipulation of information

Fast system response to rapidly evolving situation

www.mjc2.com ■ pioneers@mjc2.com



Challenges & Lessons Learned

Sustainable Inland Waterway Optimiser

 Very large combinatorial optimisation problem(s):

 Allocate 1000s of container movements to barge services

 Corresponding allocation of last-mile movements to trucks

 Planning horizon of 2-4 weeks or more – potentially multiple

barge services to choose from for each movement

 New transport technologies and new logistics concepts such

as synchromodality and GAP-N increase the search space.

 Conventional optimisation techniques do not work

New multi-layered optimisation architecture used

 Enables agile response and optimisation of large operations

www.mjc2.com ■ pioneers@mjc2.com







Next Steps

Sustainable Inland Waterway Optimiser

 Commercialise the developed technology

 Integrate with MJC2’s multimodal logistics optimisation solutions

 Opportunities for further innovation & research activities:

 Extended optimisation of e-vessel & e-truck operations

 Impact of autonomous systems

 Optimise synchromodal and GAP-N strategies

www.mjc2.com ■ pioneers@mjc2.com



Thank you!

Julian Stephens

Technical Development Manager

www.mjc2.com ■ pioneers@mjc2.com

http://www.mjc2.com/
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Transferability: 
methodology and 
potential
Tim Durant, SLR Consulting



Pioneers transferability process

Feasibility & 
implemen-

tation

Knowledge & 
strategy 
activities 

Define 
transfer 
scope & 
actions

Screen 
transfer 

potential

• We are keen to understand the transfer

potential of the solution to the port (or

ports) where you operate.

• Please complete the post-webinar

Zoom questionnaire

Antwerp-Bruges

Venlo

Barcelona

Constanta

Openstreetmap.org



Transfer questions & demonstrator components 

• No ‘one size fits all’ – often a solution needs to be adapted

for another port, or certain aspects are relevant

• Which components of the demo are of greatest interest

for you?

• Are there specific barriers that would need to be overcome

to implement this type of technology at your port? – i.e.

physical, economic, regulatory, etc.

• Would you like PIONEERS project partners to follow-up with

more information about the demo solution?

Sustainable 

inland 

waterway 

optimiser

Barge 

capacity 

allocation & 

optimiser

Synchromodal

logistics 

scheduler

E-truck & E-

vessel 

logistics 

planning 



FOLLOW PIONEERS! Receive updates on the project through our
stakeholder community network!



Next PIONEERS Trainings



Disclaimer

The views represented in this document only reflect the views of the authors and not the views of the Directorate-General for Research and

Innovation (DG RTD) of the European Commission. DG RTD and other European Commission Services are not liable for any use that may be made of

the information contained in this document. Furthermore, the information provided “as is” and no guarantee or warranty is given that the information

is fit for any particular purpose. The user of the information uses it as its sole risk and liability.

Julian Stephens
MJC²

jas@mjc2.co.uk


