
the

Physical
Internet
Living
Lab

HEALTH MOBILITY LOGISTICS INDUSTRY ENERGY EDUCATION AGROFOOD URBAN ENV
NANOTECH & 

ENABLING TECH
5,500 TALENTED

PEOPLE
INNOVATION

PARTNER



Logistics Projects
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Synchromodality

Data Spaces

Digital Twins

AI / ML & Edge Computing

Physical Internet

Modal Shift

Autonomous Vessels

Process Sharing



AIR ROAD RAIL WATER

700g GHG
per tonne-km

100g GHG
per tonne-km

25g GHG
per tonne-km

10g GHG
per tonne-km

WHAT IS THE 
PHYSICAL INTERNET?

Analogous to the way the Digital Internet transfers data,

the Physical Internet aims to make the transfer of goods

more efficient, resilient and sustainable using a decentral

modular open architecture. In PILL, the foundation for a

trustless decentral logistics network is created. This

network is the foundation of the future Physical Internet.



PILL Focus: discoverability & network modeling

Make the network of 
logistics service 

providers and their 
capabilities visible

discoverability

Use a network model 
and agent-based 

algorithms to simulate 
logistics network 

dynamics

network 
modeling

https://www.loom.com/share/38c54fc1ac15475a9f91686e24ff6944?sid=bdff2972-40c7-4e3c-baac-9da070f87d81


POC components

 INTEROPERABILITY & AUTOMATION

 PLANNING & RESILIENCE

PI-application
ROUTE PLANNER

• Local hosting & storage of data
• Based on PILL data standards
• Holistic container planning
• Interoperable with all PI apps

Backend connector
PI-CLIENT

• Forms  decentralized network
• Enforces data model
• Orchestrates data sharing
• Manages PI-applications

 DECENTRALIZED NETWORK

PI-application
SIMULATION MODEL

• Strategic stress testing 
• Infrastructure optimization
• Access (historic) network data

 AGENT-BASED SIMULATION



validation plan

π-CLIENT 
LIVING LAB

• Field testing of software with 
stakeholders

• Validate Decentralization & 
Interoperability

• Realtime data & Real container

ABM 
SIMULATION 
TESTING

• Risk-free scenario testing in 
simulated environment

• Validate the routing algorithm, 
Scalability & predictive capacity

• Historic data & Fictional scenarios



Demo
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PI implementation stack

PROCESSES

AGREEMENTS

DISCOVERABILITY

IDENTITY & TRUST

CONNECTIVITY Separate 
concerns and 
focus on open 
standards and 

interoperability.



Data Spaces & PI: a match made in heaven?
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PHYSICAL INTERNET: 
• Lifts discoverability to the business level
• Process sharing can drive data sharing in other domains



Process sharing
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REFERENCE ARCHITECTURE



Scattered and 
unbalanced 
terms, rules 

and standards

Rules and 
governance for 
asset-sharing 

platforms

Foundation of 
PI Governance 

bodies

Industry 
adoption of PI 

rules and 
models

Stable PI rules 
and models

Pooling & 
alliances

Sectorial, 
regional, seamless 

vertical PI 
demonstration

Large-scale PI 
demonstra-

tions
PI expansion Everyone can 

access PI

Solos within 
silos 

(separated 
subnetworks)

Network to 
network 

connectivity

Extended 
inter-network 
connectivity

Scalable logistics 
networks 

interconnectivity

Complete PI 
functionality and 

networks 
interconnectivity

Rise of 
booking 

platforms

Operational 
Synchromodality

/ Physical 
Intranets

Multiple 
shipment 
join/split

Sense-and-
respond 

optimization 
of flows

Fully autonomous 
PI network 
services and 
operations

Non-
standardized 
transshipment 

nodes

Open and 
seamless 

nodes service 
offering

Automated 
node service 
request and 

response

Nodes 
interconnect 

across 
networks

Autonomous 
PI Nodes

2015-2020 2020-2025 2025-2030 2030-2035 2035-2040

Governance

Access and 
adoption

System of 
Logistics 
Networks

Logistics 
Networks

Logistics 
Nodes

ALICE ROADMAP

11



PUBLIC

THANK  YOU

Philippe Michiels
philippe.michiels@imec.be
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