
The concept of the physical internet (PI) 
has been inspired to a large degree by the 
digital internet, with researchers exploring new 
approaches to improve efficiency in the transport 
of physical goods. Earlier work by Montreuil 
et al in 2012 [1] proposed the Open Logistics 
Interconnection model (OLI) based in turn on 
the Open Systems Interconnection model (OSI) 
which, as a reference model, standardizes the 
communication functions of the digital internet 
and the way data moves between devices and 
systems. This OLI model formed the basis of the 
infrastructure architecture.

While in the digital internet information is 
transmitted through packets, in the PI goods are 
transported in standardised containers equipped 
with trackers and sensors, which promises to 
bring wider benefits. “The objective with the PI 
is to enable actors in the logistics industry to use 
multiple routes and engage multiple operators, to 
help minimise CO2 emissions, increase transport 
means’ fill rates, utilize resources more efficiently 
and reduce operational costs while improving 
service quality,” explains Philippos Philippou, 
Senior Project Manager at eBOS technologies 
in Cyprus. Several well-versed partners are 
participating in the project consortium, with 
the aim of developing an ICT infrastructure 
designed to help improve logistical efficiency. 
This infrastructure will then be deployed and 
tested via the use of simulation modelling. “In 
the project four living labs have been co-created 
- by business users and technical partners - to 
investigate and ultimately validate how the PI 
could benefit the logistics industry and the wider 
supply chain,” says Philippou. 
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A key benefit of the PI is the ability to communicate 
information on the status of a container through 
IoT devices, such as its position and the condition 
of the products inside it, which can greatly ease 
operations at a logistical hub, such as a sea port. 
It is easier for fork-lift operators to work with 
standardised containers for example, and for 
truck drivers to then use the available capacity 
efficiently when the goods are transported 
onwards. “In ICONET we have investigated 
the scenarios of goods being able to be moved 
through different transport modes, ultimately 
seeking the most effective way,” says Philippou. 
The project’s research encompasses not only 
the distribution of physical goods, but also 
issues around stacking containers in warehouses 
and optimizing space utilization. “Warehouse 
managers pay a lot of attention to issues around 
the use of space, preparation and picking times, 
but they do so in an isolated way,” continues 
Philippou. “If they know exactly what is coming, 
then they can allocate resources in a better way.”

The development of the PI will play an 
important role in this respect, with researchers 
aiming to achieve interoperability between 
operators, systems, and data, in a transparent, 
secure and standardised way. The infrastructure 
developed in the project has been deployed and 
tested at four living labs, one of which is based in 
the Port of Antwerp, Belgium, which is among the 
biggest container sea ports in Europe. “In the Port 
of Antwerp we have studied the optimisation of 
the wagon loading yard, where containers arriving 
by sea are initially kept,” outlines Philippou. 
Researchers are also looking at whether more 

environmentally-friendly modes of transport can 
then be used to bring physical goods closer to 
their ultimate destination. “Can we use the train? 
How can we then fill up the train with wagons 
carrying goods from China that are going to the 
same destination? How can we optimise this?” 
says Philippou. “For example, if I have storage 
space of 25m3, how do I pack it up with goods to 
fill it up to 95-100 percent?”

A number of other concepts have also been 
developed and tested at the other three living 
labs within the project in the context of practical 
business scenarios. This has ultimately helped 
researchers develop an ICT infrastructure that is 
targeted at commercial needs. “The benefit of the 
living lab is that you test the principles you suggest 
in collaboration with business users,” stresses 
Philippou. While logistics companies are protective 
of their own interests, Philippou believes that a 
degree of collaboration will help businesses work 
more effectively and minimise their environmental 
impact. “Logistics companies have to collaborate and 
share routes where possible. If the right agreements 
are in place, then everyone benefits,” he says.
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The digital internet has revolutionised the way information is transmitted, now 
researchers in the ICONET project are investigating the novel concept of the physical 
internet. This research could help improve efficiency in the transport of physical goods 
and bring wider benefits along the supply chain, as Philippos Philippou explains.
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