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1 Executive Summary 

The ICONET project’s objective was to advance the state-of-the-art in the Physical Internet (PI) deployments 

and solutions in T&L through extensive R&D activities into ICT (mainly cloud and IoT capabilities) required to 

build a new networked open architecture for interconnected logistics hubs that will pave the way for 

widespread industrial adoption. In essence ICONET aims to provide the live Digital Twin to the Physical 

Internet that represents the physical assets in the supply chain: trucks, products, rail, ships, warehouses, etc. 

By informing ‘what is where?’ and ‘what needs to be where?’ it allows cargo and shipments to be routed 

towards their final destinations automatically and more efficiently, through collaborative decision-making. 

Decision making will be enabled by the sharing of information across a network, the benefits: delivery of 

improved efficiency, lower emissions and lower costs and higher customer service. Living Lab activities have 

driven the identification of the framework where data can be turned into information and through analysis 

the acquisition of knowledge is possible. ICONET has driven the development of novel solutions on PI where 

ICT-driven PI logistic configurations have been simulated, prototyped, and validated. Modelling and analysis 

techniques have been combined with simulation, physical and digital prototyping, based on industry-driven 

requirements, yielding optimal topologies and distribution policies for the PI.  

This document has been prepared in the context of WP4 to report on the final status and the outcome of 

activities carried out in T4.4 for the specification of the Transferability Framework and Capacity Building 

Programme within ICONET. The Transferability Framework and Capacity Building Programme has the central 

goal of identifying the activities and best practices to help maximize the future spreading and the impact of 

the ICONET results. Consequently, the aim was on generating and disseminating new knowledge from the 

ICONET project and from the Living Labs activities and use case implementations to foster the use of PI 

solutions from ICONET.   

In particular, we defined a framework with guidelines and plans for pushing new PI-inspired practices in the 

Supply Chains towards enabling more consistent and integrated PI deployments in the T&L sector thanks to 

ICONET and beyond ICONET. In addition, we identified the key messages and the ICONET results to 

disseminate and the most appropriate actions to take to improve efficiency in T&L sector thanks ICONET 

outcome and, ultimately, to generate new business value through PI. As part of these initiatives, ALICE 

Knowledge Repository will host, share and promote ICONET’s outputs at least for the next few years. In 

addition, we outline a Capacity Building Programme that provided a plan for e-learning modules (available 

beyond ICONET) to spread PI knowledge starting from know-how and technical skills acquired during the LL 

activities.  In addition, initiatives have been taken to promote the PI as key knowledge area in T&L sector 

thanks to connections established with the Chartered Institute of Logistics and Transport (CILT). 

More precisely, the main actions we pursued and the achievements we obtained in T4.4 in each area are 

summarized in the following:  

• Transferability Framework: 

1. Collection and analysis of the specific outputs and findings generated by LL activities and 

implementations, and identification PI relevant innovations can be disseminated to T&L 

stakeholders during and beyond ICONET’s lifetime.  

2. Classification of LL results based on their different analysis perspective (i.e., quantitative versus 

qualitative), content (i.e., KPIs, lesson learnt, acquired knowledge and methods, technologically 

innovative elements) and based on prospect target audiences (i.e., policy maker, T&L 

stakeholders, research community, innovators).  

3. Design a set of strategies and practical guidelines on transferability in a structured way aiming at 

(i) effectively transmitting LL results and demonstrating new opportunities from PI to T&L 

stakeholders, (ii) defining short/long term trajectory to create value from PI in T&L ecosystem, 

(iii) taking up to the next level and foster innovation from PI in T&L sector.  These guidelines do 
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consider the surrounding context of T&L ecosystem (e.g., market barriers) to be highly effective 

and actually nurture PI developments in the forthcoming years.  

4. Specify actions, tools, and processes, to create a common playing field for stakeholders in order 

to get familiar with PI and, ultimately, accelerate PI implementations and encourage PI-inspired 

practices in T&L industry in the forthcoming years. In this regard, the key process is to engage 

T&L stakeholders to create a common understanding and raise their awareness of PI benefits 

and ICONET achievements.  

5. A context analysis to identify limitations, gaps and barriers within the current T&L environment 

so as to specify transferability actions, accordingly, to overcome them and identify enablers for 

the deployment of the Living Lab solutions in future T&L industry.  

• Capacity Building: 

1. A stepwise approach has been developed for the capacity building, resulting from the 

Transferability Framework design. 

2. The ICONET Advisory Board has been set up with the role to provide guidance and support to the 

research team in the development of ideas, solutions and real-world implementation. 3 Advisory 

Board meetings have taken place in the course of the project. 

3. Target groups have been identified for the ICONET capacity building activities addressing the 

scientific community, Supply chain actors, EU legislation and organization bodies, and the wider 

public. 

4. Following discussions with the whole team, contents and concept have been developed for the 

capacity building. 

5. Five e-Learning modules have been developed comprising the Physical Internet in general and 

four key elements of the Physical Internet (PI hubs, networks, last mile, and nodes) more 

specifically. The teachin modules are based on outcomes of the four Living Labs of ICONET and 

are published on www.iconetproject-elearning.eu where the e-Learning suite will stay alive for 

the coming five years. 

http://www.iconetproject-elearning.eu/
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2 Introduction 

2.1 Background and purpose of this report 

This deliverable reports the final status and the outcome of activities carried out in T4.4 for the specification 
of Transferability Framework and Capacity Building Programme. The Transferability Framework and Capacity 
Building Programme focuses on defining the guidelines and the methodology on how to generate an impact 
from PI concepts through creation of PI knowledge in the T&L ecosystem. The dissemination and wide 
spreading of ICONET results and best practices to T&L stakeholders are the principal components of 
Transferability Framework activities along with organization of learning modules for Capacity Building 
activities. They also define the way dissemination of the PI concepts can continue after ICONET.  

2.2 Mapping the ICONET Outputs 

The purpose of this section is to map ICONET’s Grant Agreement commitments, both within the formal 
Deliverable and Task description, against the project’s respective outputs and work performed. 

Table 1 Adherence to ICONET’s GA Deliverable & Tasks Descriptions 

 

ICONET GA 
Component 

Title 

ICONET GA Component 
Outline 

Respective 
Document 
Chapter(s) 

Justification 

DELIVERABLE     

D4.9: 
Transferability 

Framework – 
Capacity 

Building 
Programme 
Final 

Specification of the 
transferability and of the 
e-training programme 
defined upon using the 
ICONET results. 

Chapter 2 

 

 

 

Chapter: 3 

 

Chapter 4 

 

Chapter 5 

 

 

 

 

 

Chapter 6 

 

Chapter 7 

 

Chapter 8 

 

 

Chapter 2 addresses the purpose, area of 
activity and objective of this report. Given 
the kind of T4.4 activities it also provides 
insights about interdependencies with 
other ICONET tasks and workpackage. 

Chapter 3 outlines the motivations and 
principles of ICONET result transferability.  

Chapter 4 provides an overview of LL 
activities and key innovative results  

Chapter 5 lays out the transferability 
framework developed upon LL results and 
achievements. It reports the guidelines, 
actions, and processes toward the 
generation of impact from ICONET LL 
activities along with a context analysis to 
gain insights and awareness on possible 
nurturing or restrictions given by 
environmental or market conditions.  

Chapter 6 provides achievements in 
developing PI concepts within LLs 

Chapter 7 idenfiies target audience and a 
segmentation of results for their 
transferability. 

Chapter 8 describes the capacity building 
programme devised to foster the 
dissemination and the sharing the new 
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Chapter 9  

knowledge to promote ICONET concepts 
and support PI adoption 

Chapter 9 provides a short conclusion and 
credits key contributors whose efforts 
collectively helped shape and 
substantiate this document. 

TASKS    

T4.4 ICONET 
Transferability 

Framework 
and Capacity 

Building 
Programme  

Compose a framework and 
carry out studies for 
reproducing and 
transferring the results of 
ICONET’s LLs to other 
cases, regions and settings 
across Europe. The other 
important goal is to reach 
a high number of PI 
stakeholders and achieve 
broad consensus among 
them on the ICONET 
approach. The ICONET 
intentions, specifications 
and results will be 
communicated to and 
discussed with several 
stakeholder groups for 
validation purposes. More 
specifically, cross-sectorial 
collaboration at LLs will 
allow the identification of 
knowledge gaps and new 
services towards 
implementing the ICONET-
based PI innovations in 
different supply chains. 
This learning process will 
also be valorised through 
the design of workshops to 
co-design PI services, led 
by different clusters (ICT, 
Logistics), that will nourish 
a Capacity Building 
Programme and contribute 
to replication at other 
scenarios and supply 
chains. 

Chapters 3, 
4, 5, 6, 7, 8 

Subsections 3.1-7 

ST4.4.1 
Transferability 
Framework 

Define a framework and 
guidelines on the 
transferability of the 
ICONET 

framework and tools 
within other market 

Chapter 3 

Chapter 4 

Chapter 5 

Chapter 6 

The foundation and the outcome of this 
work is described in Subsections 3.1-7 
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sectors and/or other EU 
regions. The framework 
will specify the 
requirements for the 
ICONET results to be used 
and adapted together with 
possible limitations (e.g., 
due to market barriers). 

Attention will be paid to 
the scalability of solutions 
implemented in the LLs, 
the influence of contextual 
factors and 

the transferability to other 
settings. The transferability 
analysis will allow 
identifying both barriers 
and enablers for the 
deployment of the tested 
LL solutions. 

Chapter 7 

 

ST4.4.2 
Capacity 
Building 
Programme 

 

Get into dialogues with 
many actors from the PI 
landscape as multiplication 
action.  

Three main activities are 
planned: (i) to organise, 
perform and document 
ICONET Forum activities 

(with both physical and 
virtual meetings and 
through setting up a web-
based discussion and 
collaboration forum), (ii) to 
specify and develop an e-
Training Programme for 
showcasing the benefits of 
the ICONET achievements 
and providing guidelines 
on how to use them, (iii) to 
investigate PI learning 
requirements as part of 
the Chartered Institute of 
Logistics and Transport Key 
Knowledge Areas (KKAs). 

Chapter 8  The foundation and the outcome of this 
work is described in Subsections 8.1-8.6. 

 

2.3 Interdependencies with other ICONET tasks and deliverables 

The focus of the Transferability Framework and Capacity Building Programme developed in T4.4 is on 
fostering the generation of new knowledge from the ICONET project, and on how to disseminate and share 
that new knowledge, to promote ICONET concepts and support PI adoption amongst the ICONET 
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stakeholders. The final aim is to maximize the communication of the ICONET results, and the impact beyond 
ICONET project also in terms of product development and business generation.  

The main ingredients of Transferability Framework and Capacity Building Programme are, on the one hand, 
the results obtained, and the knowledge acquired by Living Lab activities and, on the other hand, the 
stakeholder engagement and how to push new practices toward spreading PI deployments. For this reason, 
this deliverable is the result of strict interworking and ideas exchange with partners working in other 
tasks/work packages.  

First, partners working in WP3 (PI Living Labs) shared the results obtained in the Living Lab activities, in turn 

as a result of technological advances for PI developed in WP2.  For each LL different use cases have been 

defined and tested through simulations. They are described in: 

- D3.5 - LL1 – PI Hub-centric Network 

- D3.8 - LL2 – Corridor Centric PI Network 

- D3.11 - LL3- eCommerce centric PI Network  

- D3.14 - LL4 – Warehousing as a Service  

Secondly, an advantageous interworking has been established with other WP4 tasks taking care of different 
aspects of dissemination and value creation from PI. The collaboration led to a cross-fertilization of respective 
achievements and outcome mainly among T4.3 (ICONET Platform feasibility study, market analyses and 
business plan led by EGL) and T4.2 (Communication Plan & Activities and ICONET Advisory Board & Forum led 
by ELU). They are described by: 

- D4.7 - ICONET Business Plan and Exploitation Actions  

- D4.5 - Communication and Dissemination Plan 

 

2.4 Deliverable Overview and Report Structure 

This deliverable is related to activities of the task T4.4 and reports the final status and outcome in specifying 
the Transferability Framework and Capacity Building Programme. The structure of the document is the 
follows.  

Chapter 1 provides the Executive Summary.  

Chapter 2 details the ICONET’s DoA commitments and Task description and the mapping to the deliverables’ 
output, with details on how these are addressed in the report’s sections. 

Chapter 3 states the motivations and outlines the principles of result transferability.  

Chapter 4 provides an overview of LL activities and key results  

Chapter 5 lays out the transferability framework developed upon LL results and achievements. It reports the 
guidelines, actions, and processes toward the generation of impact from ICONET LL activities along with a 
context analysis to gain insights and awareness on possible nurturing or restrictions given by environmental 
or market conditions.  

Chapter 6 describe the LL main innovative achievements in developing PI concepts that worth stronger 
dissemination  

Chapter 7 describes possible target audience for LL innovation transferability. 

Chapter 8 provides the capacity building programme devised to foster the dissemination and the sharing the 
new knowledge in order to promote ICONET concepts and support PI adoption. 

Chapter 9 concludes on the findings of the report. 
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3 ICONET Results and Transferability   

The main drivers that provided guidance and motivations in elaborating the presented Transferability 
Framework are twofold: 

1. Firstly, the Supply Chains are rarely designed as a single system, but rather evolve over time to meet the 

needs of manufacturers, importers, distributors, wholesalers, retailers, etc. The information flows and 

the degree of integration of data across the Supply Chain is often down to the vision and enthusiasm of 

individuals within that Supply Chain instead of relying on consistent and coordinated actions among 

actors.  

2. Secondly, the increasing emphasis on cost reduction, emission reduction, congestion reduction, etc. is 

being driven by factors outside the individual Supply Chains (and by regulators who do not always 

understand the way that Supply Chains operate). Regulation, particularly of access to city centres and 

densely populated towns/cities will also drive the need for collaboration. In this scenario, the 

Transferability Framework also provides a holistic view of the key success factors for optimising cargo 

flows against throughput, cost and environmental factors and specifies business and governance models 

for the benefit of all involved stakeholders. 

Through the Transferability Framework ICONET aims at pushing new practices in the Supply Chains towards 
enabling more consistent and integrated information flows among stakeholders, so to maximize the potential 
benefits from the PI and foster PI concepts in the Supply Chains in a coordinated way. This also ensures the 
leveraging effect of the EU funding in the whole T&L ecosystem, including wider EU community/society.   

The presented ICONET Transferability Framework provides the structure of the planned and executed actions 
towards the generation of impact from the project’s research activity and support future PI deployments in 
the T&L industry.  

The main sources of inspiration to conceptualize the Transferability Framework come from LL activities and 
their respective results in terms of key performance improvement, new methodologies, promising 
breakthrough technologies. For this reason, the LL activities are summarized and re-arranged in a way they 
can be effectively disseimanted to stakeholders that have been also classified. Starting from ICONET 
achievements, the ICONET Transferability Framework developed in ICONET aims at specifying how to:   

- take up PI to the next level and foster innovation from PI in the T&L sector  

- transmit ICONET results to show new opportunities from PI in the future T&L services  

- define short/long term trajectory to create value from PI in T&L ecosystem.   

The Transferability Framework design provides guidance, reports, and tools to effectively: 

- create a common understanding and playing field of PI  

- push forward PI implementations and encourage the use of new PI-inspired practices in T&L industry,  

- engage T&L stakeholders to increase future PI developments. 

The ICONET Transferability Framework acknowledges that the ICONET project and the transferability is 

carried out within a context given by traditional Supply Chains and well-established proprietary solutions and 

practices. Hence, transferability guidance cannot be given without a proper knowledge of which are specific 

aspects and insights on peculiarities and current status (e.g., gaps and barriers) of the T&L sector (i.e., T&L 

context). In this regard, also the policy context is relevant. Indeed, policy can influence opportunities for 

joining PI, can facilitate best practice and influence sustainability and further developments of initial PI set-

up, e.g., through tax discounts, public funding.  

The key goal for Transferability is to organize initiatives for effective dissemination and exploitation of ICONET 
research results and put LL achievements to economic and social use and to make available scientific 
evidence in support of policy making.  

The first tangible achievement in of T4.4 was to initiate a more efficient organization and more structured 
interworking between WP4.4 and WP3.  Without being  aware of what is discussed and emerging from the 
LL activities WP4 would have not been able to develop the Transferability Framework in the second part of 
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the ICONET project to be used after the project is completed. This tighter interworking between technical 
WPs and WP3 was so important.  

Moreover, a methodology was defined to drive more effective interactions between WP3 and WP4.4 in the 
final 5 months of ICONET. The methodology has been agreed between WP4.4 and WP3 and aims at 
formalizing an “interface” between people working in  LLs and Transferability Framework for them to 
exchange data, ideas, achievements.  The methodology was defined as follows: 
 

    •  What does WP4 need to feed the Transferability Framework?  
- significant KPIs, findings from LL testing activities, innovative platforms, software, API enabling PI, 

LL achievements in interoperability.  
 

    •  How does WP4 can get that data from LLs?  
- mainly using progress reports and deliverable 
- specific reports focused on specific information to disseminate  

 
    •  When does WP4 need it?  

- preferably on periodic basis or upon media exposure  or other publicity events  
 

    •  How do LL communicate to WP4? 
- through WP4 people attending LL telco and then specialized call every 2 months to tune 

requirements, needed activities, consolidate results to transfer. 
 

In the following Sections the activity on transferability is highlighted. Firstly, an overview of LL activities and 
use cases is provided (Section 4). Then, the design of ICONET Transferability Framework is presented with 
the structure of actions to generate impact from ICONET results also beyond ICONET. It also report the most 
significant initiatives carried out during the ICONET to disseminate results aiming at generating impact 
(Section 5). Finally, the main ICONET results from LLs are summarized that fuel the Transferability Framework 
(Section 6) and the target audience is discussed (Section 7).  
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4 Living Lab scope and use cases 
In this section, an overview of LLs scope and goals is provided with focus on considered use cases that have 
been developed and that can promisingly represent a significant breakthrough in the T&L sector thanks to 
demonstrated PI concepts.     

 

LL1: PI Hub-centric Network  

The LL1 goal is to design, implement and validate PI concepts to optimize rail traffic operations, planning and 
routing in a PI-Hub environment, i.e., the port of Antwerp.  This involves a radical rupture with the way rail 
operations are organized today in which rail transport is often seen as a singular entity with its own planning 
procedures and organizational processes 

The LL1 technical objectives are: 

• a better coordination of the port-centric network with connectivity infrastructures toward PI with 

the efficient use of IoT and implementation of information tools providing near real-time 

transparency/visibility to the logistics and transportation operations for all relevant stakeholders, 

and in particular those providing services to the hinterland connections (rail, road, barge operators 

and forwarders), terminals and shipping lines, customs and other authorities. 

• boosting modal shift to railway transportation through optimized capacity and terminal slot 

management 

• improving tracking and tracing management, transhipment operations, collective load planning, 

transport management and information management with all railway stakeholders. 

To this end, LL1 has designed and developed the Rail Traffic System (RTS) within the PI environment, a web 
platform used to optimise communication between all the parties involved in rail transport and the one to 
provide data to the PI network and use cases currently being tested. Around RTS, ICONET offers to (i) enhance 
the role of the Port Authority, (ii) improve visibility of infrastructure and assets, (iii) promote collaboration 
models and platforms, (iv) simulate the port environment, and (v) optimize land and infrastructure use.  

LL1 activities focused on the following two Use Cases (UC): 

1. Intermodal use case 

This UC considers a transport where a major part of the European journey is by rail, inland waterway, or sea 
and any initial and/or final legs carried out by road are as short as possible (i.e., Intermodal/Combined 
Transport).  In this UC the activities are concentrating essentially on block trains in maritime Road-Rail 
Combined Transport with the hinterland, I.e., (Maritime Combined Transport) which (i) involves trans-
continental cargo routed over a seaport to or from an inland destination, (ii) uses exclusively standard ISO 
containers (8’ wide, 8’6’’ high, 20’, 40’, or 45’ long) and (iii) is usually related to port-to-door services with 
supplementary logistic services such pre- or on-carriage by road, customs clearance or empty depot services. 
In this UC combined information from diverse sources are utilized to track&trace and to improve the 
predictability of rail transport and terminal operations.  

2. Single wagon Load case 

This UC considers any shipment by rail with a size not allowing to assemble a full train from its origin to the 
final destination. This type of rail supply is used to indicate a commercial offer of conveying individual wagons 
(or group of wagons), which are taken from the place they are loaded to a point of final destination.  In this 
UC scenario, it is needed to consider the last mile managed by a single virtual company that operates in a 
transparent and neutral manner. The last mile operator can be any company that, at any given moment, has 
spare capacity. This can be monitored by a data platform updated in real-time aware of the available capacity 
and demand, traffic schemes and terminal slots. This approach increases the terminal capacity, transparency 
and efficiency in the use of the infrastructure.  

 

LL2: Corridor-centric PI Network 
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The LL2 has focused on tracking of intermodal flows through the utilization of IoT devices and the respective 
Tracking Service, under the “Shipping OLI Layer”. This IoT-enabled PI corridor will support collaborative 
synchro modality with reliable intermodal connections and resulting in optimized utilization of transport and 
logistics resources with increased use of environmentally friendly modes, particularly rail (for transportation 
above 300 km). 

The technical objectives of LL2 are: 

• enhancing intermodal transport visibility thanks to the installation of IoT devices in the containers 

• using visibility data to create value in the supply chain 

• exploiting the PI concept of I) alternative routing, ii) Synchromodality (dynamic rerouting), iii) Smart 

contracts.  

LL2 activities focused on the following five Use cases (UC) scenarios considering both road and intermodal 
transportation:   

1. Intermodal Tracking: 

This UC addresses the end-to-end visibility through the entire corridor while leveraging a back-end system. 
In this UC Smart Trackers have been installed to collect and analyze data along the whole supply chain.  The 
primary focus is to exploit advantages due to the collection, sharing and analysis of real-time data from the 
sensors installed and through the activation of a Tracking Service.  In particular, an IoT device was installed 
within the container to collect measurements regarding position and time, but also collecting data from 
sensors (on board or installed on IoT nodes installed within the container). The device was in charge of 
processing the single samples, generating events and of dispatching them remotely (both raw and processed 
data). The data dispatched by the IoT device were collected by the Cloud IoT platform, in charge of data 
storage, data sharing, data visualization, and data processing (for the generation of metadata and statistics). 

2. Smart Contracts monitoring:  

This UC showcases how SLA violations on a container carrying sensitive/fragile goods triggered by IoT data 
and handled by the Web Logistics Layer, trigger proactive re-routing/ordering and elaborates in detail the 
interactions among the OLI layers that orchestrate and execute this reaction.  The goal is to validate SLA 
conformity to an intermodal lane by using SLA contract within the ICONET blockchain by consuming the real-
time sensor data produced by the container. The blockchain application allows to reduce the time required 
to establish and conform a new travel path whilst the container is in transit. In fact, this is done by dynamically 
update the Ricardian Contract to reflect the new agreement between the shipper and the owner of the 
container.  The digitalization of the contracts also allows to reduce the environmental impact by reducing the 
amount of paper and ink wasted on each container transfer.  

3. On-route Dynamic rerouting:  

This UC examines how the interaction among the PI Services can facilitate dynamic re-routing triggered by 
network updates & IoT sensors. With the introduction of the IoT technology for continuous tracking and the 
blockchain for smart contracts and SLA violation, legacy corridors are transformed in PI corridors by 
synchromodality and optimized distribution. More precisely, this UC aims at validating an automated refresh 
of the PI network status and rerouting the traffic according to data collected by the sensors. The reroute is 
triggered by network updates and IoT sensors according to the information related to traffic, weather 
conditions, etc. The container transport decision is taken in a more intelligent and efficient way thanks to 
data provided by the shipping service and the adaptive decision making of the networking service that 
informs the routing one.  For instance, a disruption is detected along the Corridor over the Alps with long 
waiting times due to a road accident. In parallel a Smart Container on transit carrying P&G products sensitive 
to prolonged exposure to low temperatures, transmits rapid decline of the temperature within the container. 
The PI Routing Service utilizing those data, recommends to the truck to go out of the motorway, reach a PI 
hub and pass the goods on a train that is leaving in few hours later. 

4.  Twofold use case split into: 

4a. Container Prioritization:  
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This Use Case examined how container prioritization at hub level for Containers carrying fast moving goods 
and at risk of violating an SLA if handled with priority, will lead to significant reduction in delayed deliveries 
and breach of the respective SLAs. Container prioritization in the Corridor’s intermediate hubs, is expected 
to significantly reduce SLA violation in fast-moving goods. Under the executed simulation scenario, transport 
orders formed to represent a flow were prioritized in the intermediate hubs based on their shipment progress 
and estimated time of arrival.  

4b. Route Optimization and Modal shift:  

This UC aims at improving environmental performances (e.g., CO2 reduction) and reducing operational costs 
by considering shift from road to train for distances above 300km whenever possible. More specifically, it 
examined how Route prioritization, focused on lowering the overall transport cost and pursuing 
opportunities for shift to rail, that not only increased operational efficiency and increased trains’ load factors 
but it also materialized into significant reduction in the environmental footprint. 

 

LL3: e-Commerce centric PI Network 

LL3 addresses the challenges of eCommerce channel fulfilment in urban environments and studies the role 
of the regional distribution centers-hubs as PI nodes within the PI paradigm. LL3 demonstrates the 
application of PI principles in optimising the fulfilment of eCommerce Purchase Orders, utilising local stores 
as PI Nodes in urban areas, by reducing lead time, order preparation, travelling time and stock-outs including 
at the scale of an intra-city inter-facility network. Last-mile transport is an important aspect of the overall PI 
landscape. Redesigning last-mile distribution centres to fulfil PI hub roles and investigating the role of other 
forms of mobile or multirole last-mile hubs fall within this scope. Overall, LL3 studies allows to design a more 
efficient network, by combining networks of different companies and of pickup-points conveniently located 
for the customers, and as side positive effects to achieve operational cost reductions (e.g., picking and 
handling) under an environmental level (CO2 emissions). 

The technical objectives of LL3 are: 

• Stockout reduction (fulfilment): eCommerce orders suffer from many stockouts as products might 

not be available for delivery from the central warehouses/stores, forcing the picker to identify 

replacements, which causes inefficiencies. The replacement process is also prone to failure in 

meeting consumer expectations, all the while the products might be available in other stores which 

are not subject to picking options. Third, replacement/returns can also bring an additional cost, since 

the picker may have to replace the product for a more expensive one; 

• Design a more efficient network, by combining networks of different companies, of pickup-points 

conveniently located for the customers; 

• Establish an expansion strategy for the network, aiming to better satisfy demand and reduce 

transport costs. 

LL3 activities focused on the following two Use Cases (UC): 

1. Centralized vs. Decentralized order preparation and distribution model 

The first UC is originated from a well-known problem in the Business-as-Usual (BAU) delivery process. In fact, 

the BAU delivery process associates each order to predetermined preparation stores considering the 

proximity of the delivery location considering the postal code, but it does not consider the stock level at the 

specific store. The objective of the introduction of PI in the eCommerce scenario is to apply an algorithm that 

optimize the selection of the store with more product availability and the proximity with the destination. In 

ICONET this is studied considering a centralized and a decentralized distribution model. 

 

2.  Integrated Distribution Network 

 The focus of this UC is the selection of hub locations for city center retail distribution. In practice, according 

to dynamic order distribution network, the problem to solve is the identification of which additional stores 



D4.9 Transferability Framework Capacity building programme Final 

© ICONET, 2021   Page | 17 

should be ready to prepare eCommerce orders. The aim of this UC is to improve demand satisfaction and 

reduce transport costs. 

 

LL4: Warehousing as a service 

LL4 is designed to investigate the potential of e-Warehousing as a key enabler of the PI concept and will 
provide warehousing services structured around the π-nodes and PI networks concept, which will be tested 
upon the main market constraints. The PI nodes act as a dynamic buffer for flow between other PI hubs, to 
increase throughput of hubs and reduce congestion, etc. The LL4 PoC refers to network of Hubs established 
in France through SB logistics marketplace for WaaS and the underlying information related to each 
warehouse that is composing it, whereas it aggregates different LSP mainly SME and small logistics providers 
along with partial warehousing availabilities of some big market players. Additionally, in parallel, LL4 will 
provide the necessary models and data to be used in the Generic PI Case Study (GPICS) and to be associated 
to the simulation-based optimizations of the ICONET PI Network. Through the different investigations and 
tests (via the simulation and the PoCs), LL4 will report the benefits of the PI implementation(s) in comparison 
to the current Supply Chain Management organization. It shall also identify the constraints that the 
implementation of the PI could face in practice, as from operational and business perspectives. 

LL4 activities focused on the following two Use Cases (UC): 

1. Centralized and regional supply chain for simplified PI network 

This UC refers to a reorganization of the distribution supply chain network for Fast Moving Customer Goods 
(FMCG) manufacturer/retailer. The FMCG is done through several retailers’ warehouse or distribution center 
for a month period. The objective of the supply chain management organization is to achieve cost efficiency, 
minimum stock out, better transport fill rate and the improvement of the environmental footprint, 
everything according to the SLA and timely delivery of goods. Simulations tests prove that the regional 
scenario is better in terms of general and transport costs, but the centralized scenario is better is terms of 
transport fill rate.  

2. Fully PI Integrated scenario 

This UC concerns the integrated supply chain network reorganization in a peak period (e.g., black Friday) 
aiming to ensure maximum availability of supplied product for the final customer where the product remains 
a FMCG but is more generic such as apparel or textile. In this UC different final destination customers are 
considered to be delivered with small orders. In this scenario that consider regional PI network is 
demonstrated that the QoS lead time is significantly reduced due to the proximity of the regional warehouses 
and distance, and consequential CO2 emissions are reduced. In general, the usage of a regional PI network 
improves the QoS and the sustainability efficiency. 
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5 ICONET Transferability Framework  

Innovation in transport logistics can be defined, as an extension to the established “logistics” definition 
provided by the Council of Supply Chain Management Professionals, as: ”the implementation of a new or 
significantly improved organisational method (business model), process (logistics practice) or technological 
application within the context of planning, implementing, and controlling procedures for the efficient and 
effective transportation and storage of goods including ser-vices, and related information from the point of 
origin to the point of consumption for the purpose of conforming to customer requirements” (Behrends, 2009) 
. Innovation has historically played a vital role in increasing efficiency (e.g., the containerization of the 
industry), and numerous further innovations are needed to nurture intermodality and comodality, as road 
transport continues to grow (Cipres, 2014) . 
While other industry sectors have experienced rapid growth of productivity in the recent decades, the 
Transport Logistics industry has seen relatively small improvements in terms of efficiency. One reason for 
this is the lack of interest in innovation in freight transport, compared to other sectors. Research shows that 
other industry sectors spend from 4.8 to 17.8% of their turnover on research and innovation, compared to 
only 1.1 % for the transport industry (Wagner, 2008). Besides this scarce investment in innovation, usually 
past and running R&D projects came to the implementation of a prototype or a pilot without going beyond, 
resulting in research results do not turning into real innovations for the industry or the society. To bridge the 
gap between pilot implantation and marketable solutions, there are some actions that are being funded by 
European Commission. One of these actions was the Logistic Innovation uptake project (LOGINN project) 
(http://www.loginn-project.eu/ ) . This is also the main goal of EU ICONET project through the activities in 
the Living Labs as drivers to demonstrate and promote ICONET innovative results and through Transferability 
Framework specification.  

The ICONET Transferability Framework has been conceived to foster innovation from ICONET innovative 
results also beyond the ICONET project. A methodology has been developed to specify the solution directions 
to foster transport logistics innovation and to effectively generate an impact from ICONET innovative results. 
The objective is to get innovation results to logistics companies, transport operators, stakeholder 
organisations and technology providers that are interested in adopting transport logistics innovations. 

 

Figure 1:  ICONET Transferability Framework: Development Areas and Transferability Instruments 

 

The framework is represented by Fig. 2. Firstly, it includes a core represented by ICONET research capacity, 
i.e., ability to define problems, set objectives and priorities to address to improve T&L sector, conduct sound 
scientific research in PI, and identify solutions to key problems in T&L. For the purpose of Transferability 

ICONET 
Research
Capacity

Infrastructure

Human Capital

Organizational



D4.9 Transferability Framework Capacity building programme Final 

© ICONET, 2021   Page | 19 

Framework, it is mainly represented by scientific results and case studies developed within ICONET.  On top 
of that, the framework also features the following two dimensions: 

• Three areas of ICONET developments, i.e., Infrastructure, Human Capital, and Organizational 

Development. These are represented by the concentric circles. 

 

• Four instruments of ICONET results transferability, i.e., target dissemination, best practice, innovation 

diffusion, business creation. Each instrument is represented by an arrow within the diagram, which 

indicates activities and processes that contribute towards effective result transferability. The arrows cut 

across the structural levels suggesting that activities and interactions may occur within, and across, areas 

of ICONET developments. The arrow heads point in both directions suggesting that principles applied to 

each development area could have an impact on other areas.   

The framework acknowledges that transferability is conducted within the context of T&L sector. Indeed, the 
progress and impact from PI solutions devised in ICONET can be greatly nurtured or restricted by the 
prevailing environmental conditions, given by the current context of T&L technical solutions and market 
status as well as the policy context that can definitely determine concrete opportunities for deploying PI. 

The development areas are described in Section 5.1 and corresponds to the ICONET pillars. The instruments 
are described in Section 5.2 and the T&L and policy context are elaborated in the Section 5.3. 

5.1 Development Areas 

The Transferability Framework focuses on guidelines for embedding ICONET in an organisation’s PI Roadmap. 

In this respect, it is not restricted to knowledge transfer interventions, but also addresses the following three 

pillars: 

 

• Infrastructure Development: intending to facilitate the spreading of the ICONET PI solutions (primarily 

the PI Control and Management Platform). Hence, it refers to the key success factors that promote the 

commercial deployment, usage and experimentation of the ICONET PI architecture, and the control and 

management platform based on feedback from Living Labs (LLs) activities and the Advisory Board. 

Feedback from LLs on how to optimize distribution in terms of throughput, costs, environmental 

sustainability factors are expected to provide input for, and foster developments of new products, 

services. and solutions for the PI infrastructure beyond ICONET. The feedback in terms of economic 

expectations from stakeholders involved in LLs and collected in T4.3 will also be used to identify business 

models and economic viability of LLs solutions and assess solutions in the view of the PI infrastructure 

sustainability.  

• Human Capital Development: intending to generate new knowledge and skills, and to reach a broad 

audience interested in PI solutions for dissemination and exploitation, by offering: (i) training programs 

to improve the capabilities and increase skills related to PI, and (ii) collaboration tools that will facilitate 

the creation of new relationships and the flowing of knowledge and experience  among stakeholders. 

The creation of relationships is instrumental to stimulate the dialogue amongst the different actors and 

create communities in the PI landscape as a multiplication action. Training programs are also important 

to showcase the benefits of the PI solutions developed in ICONET and to provide iskills on how to use 

them beyond ICONET, and hence to foster the full deployments of PI solutions and architectures. 

• Organizational Development: intending to foster a fruitful ecosystem of stakeholders of the logistics 

domain (industry, SMEs, public authorities, investors, and research organizations) regarding the 

promotion of innovative transport logistics solutions from ICONET through incorporation of lessons 

learned to future implementations. It refers to policies, standards, best practices to be considered by 

those organisations and ecosystems that want to adopt the PI framework to improve their products, 

services, and solutions in T&L. Also, it refers to identify both organizational barriers and enablers that 

could prevent and foster, respectively, the wide deployment of the tested LL solutions in PI ecosystems 

beyond ICONET.  
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5.2 Transferability Instruments 

5.2.1 Target Dissemination  

In this section, target dissemination activities are elaborated for transferability of ICONET results, especially 
focused on spreading PI concepts, increasing stakeholder engagement, and ultimately generating value from 
PI. Indeed, with respect to generalist dissemination activities presented in T4.2 and reported in D4.5, the 
target of this dissemination is more on innovation diffusion and on value creation from PI.  Given the diversity 
of interests and approach, there will be many solutions to the problems of transferring PI opportunities and 
value. There will be need of a synergistic approach to maximize the ICONET impact and consistency of 
approach will take some time to evolve.  

In particular, the following main points have been elaborated: 

• What to spread? Mainly spreading information about LL results to attract stakeholders. A key content 

here is related to case studies and demonstrations of PI.  

• How to spread? Which communication media used to reach the identified target audience? 

• Who to spreading? Which is the target audience to reach to maximize the value returned from PI 

developed in ICONET.t 

• Which is the expected outcome? An outcome is pursued toward generating a value from new business 

in PI or fostering the implementation of PI in the industry. 

In the following table the tools are summarized we consider more appropriate toward fostering the 
dissemination of PI benefits and LL results and innovations and in bridging the gap between the pilot 
implementation and marketable PI solutions beyond ICONET. For each tool, we specify the target audience, 
the timing (i.e., the rate at which a media is (need to be) updated, published, or take place), the format (i.e., 
how it is presented), the expected impact on the ecosystem. The “Impact” refers to the expected impact on 
the ecosystem toward generating a value from new business in PI or fostering the implementation of PI in 
the industry. Further details on communication and dissemination activities can be found in D4.5. 

Tools Audience Timing Format Impact 

ICONET   
Website 

Stakeholders 

EU commission and government 

Academia 

T&L Innovators 

Curious / interested 

Static (unless 
there is a 
blog/news page 
or significative 
changes in the 
main pages) 

Text + image + video 

Low/Me
dium 

Newsletter 
Subscribers only. 

Stakeholders 
1/month 

Text + image + 
link/references 

Low/Me
dium 

Online 
Training 

Stakeholders 

Technician 
Static Text + video 

High 

Social Media 
Channels 

Stakeholders 

EU commission and governments 

T&L innovators, 

Curious / interested 

Depending on the 
social media 

Text + image + video 

 

Medium 

Specialized 

T&L channels 
Stakeholders 2-3/year 

Text / In presence / 
Online event 

 

High 
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Workshops / 
Conferences 

Academia 

Stakeholders 

T&L innovators, 

2-3/year 
In presence / Online 
event/ Text 

Medium 

Project 
Liaison 

Academia 

Stakeholders 

T&L innovators, 

EU commission and governments 

1/year 
Text or in presence / 
Online event 

Medium 

Case Studies 

Stakeholders 

EU commission and government 

Academia 

T&L innovators, 

Curious / interested 

2-3/year 

 

Text or in presence / 
Online event 

 

High 

Website:   

The main targets, beyond curious people interested in T&L sector, are the stakeholders, the EU commission 
and government, the academia, T&L innovators. 

The ICONET website has been periodically updated. We leave a ICONET website with, among others, a 
general description, public reports related to the PI technologies and the LLs’ results as well as organized 
event pages. The information is provided in an orderly and well-organized manner and written in highly 
effective way, also from result transferability viewpoint.  

More specifically, in: 

• “About” Tab, an overview of the ICONET project is given in terms of scope and objectives (main About 

page), LL scope and targets (Demonstration and Use), insights in the technical research that has been 

carried out (Technical Approach), and Innovation Potential and Unique Value Propositions (Key 

Innovations) 

• “News” Tab, the most relevant news on the project outcome is delivered (in addition to including the 

form subscribe to the newsletter). For the purpose of result transferability, the noteworthy news is, 

among others: 

o “ICONET Living Labs – testing the innovations for the future”, July 2020  

o “ICONET showcases at the 6th International Physical Internet Conference (IPIC)”, July 2019 

o “Generic PI Case Study (GPICS) and PI Hubs Plan,” June 2019 

• “Output” Tab, the public reports are included, all relevant for the purpose of disseminate technical 

outcomes of ICONET, such as (among others): 

o “IoT enabling PI: towards hyperconnected and interoperable smart containers” 

o “PI Networking, Routing, Shipping and Encapsulation Layer Algorithms and Services” 

o “Smart PI Containers – Tracking & Reporting as a Service – Final Report” 

Such content contains relevant information in a remarkably effective way that might capture the attention 
of the target audience toward ICOENT result transferability. From the website it is also possible to subscribe 
the newsletter and to access to the Online training platform (restricted area)  

A key point is the indexing of the website for it to be easily found by interested people. In this regard, applying 
some specific SEO (Search Engine Optimization) techniques is advisable, also beyond ICONET. 

Newsletter:  

We set-up a Newsletter service for those who are willing to subscribe. The key target should be mainly 
stakeholder for the purpose of result transferability. The Newsletter should be sent once a month (to avoid 
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huge number of emails sent to subscribers) and it can contain news, information, didactive material, pointers 
for further documents or reading suggestions, invitation/discount for the upcoming events from ICONET. It 
has to catchy and possibly with images as well. Another important thing is to create hype before sending it 
through the social media channels.  

We sent out abstracts from the LL reports to say more information about the important outcomes of the 
project are available and here is the website. All items of news can be found here:  
https://www.iconetproject.eu/news/ 

Online training:  

The online training mainly targets the stakeholders, but also technicians (e.g., IoT devices providers) can be 
interested. In can be set-up as a restricted area on the website. It is thought to be static, once it is prepared 
and published, it will remain the same unless there are very important changes in the PI approach. The 
teaching modules can be made by short video (no more than 10 minutes), text that expands what is explained 
in the related videos, downloadable pamphlet, and workbooks.  

Details on the ICONET training program are reported in Section 8. 

Social Media Channels:  

Due to the nature of the ICONET communication (B2B), the social media used for this project are LinkedIn 
and Twitter. The main objective after the end of the project is to spread information starting from the LLs 
reports to a wide audience referring to the full results presented on the website. The target audience of social 
media channels is composed of Stakeholders, EU commission and government, T&L innovators, and people 
interested in the logistics world that want to have some information. 

For the ICONET project two different channels have been established in LinkedIn: the group and the company 
page. The difference between the two is that in the first one everyone is part of the group can publish on it, 
whereas in the company page only the administrator can publish. 

At the time being, the company page has 102 followers. It has been used to publish reports, events and the 
ICONET NL. The group has 33 subscribers and there are published ALICE related news, ICONET events updates 
and pictures and project updates. 

To gain visibility on the social media, the important thing is to be attractive and to collect follower’s reactions 
(that can be a re-post, a comment, or a like). It is not only a matter of advertising but a matter of engagement. 
When we talk to other business the most important thing is to give a guideline in the belonging field (logistics 
in our case), to promote events and to share the experience of people involved (pictures, short sentences, 
short video). Also, in the case of a B2B social media account, we have to remember that social media are 
made by people for people. It can be useful to have fixed days to publish and define a standard format (e.g., 
every Monday at 9 a.m. information about next week events). 

Specialized T&L channels:  

The target is mainly the Stakeholders that are reached through specialized on-line journals/magazines and 

blogs. Especially magazine and blogs, they usually speak a language that can be understood by a wide range 

of audience, although still supposed to have a general background in T&L and covering topics that may range 

from technical- to business-related. They allow to go through all aspects of the business of trucking as well 

as technical aspects of innovation. They usually provide technical or research reports, white papers, analyst, 

or technology insights. So, they provide clarity to gain a technical background in a topic, to make good 

decisions and the confidence to ask questions, engage, and present with colleagues and business partners. 

These mean that can be used to spread and advertise the ICONET results and LL activities to a specialized 

audience. The timing depends on the results obtained and if the publication of content is by invitation or on-

request, in general the ideal situation is at least 2-3 outcomes per year. 

Workshops/Conferences/Exhibitions:  

The target audience is very specialized since the content are mainly academic and deep technical 
publications, i.e., academia, stakeholders, T&L innovators, and, to a lesser extent, the EU commission. 

https://www.iconetproject.eu/news/
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Conferences and Exhibitions with also industry participation could be targeted to meet key stakeholders in 
T&L industry to promote PI or to meet commercial player who would like to take the project forward. A rate 
of participations to Conferences and Exhibitions could be 2/3 events per year. The attendance will be in 
presence or, due to the travelling restriction imposed by the Covid-19, online. It is also possible to think about 
the organization of workshops or panels in conferences on different PI-related topics, to be transmitted also 
on the YouTube channel of the project. Overall, 15 workshops/showcases have been organized with 300+ 
audience.  

ICONET has targeted the IPIC, TRA and GIoTS conferences as relevant conference in T&L sector where to 
present and showcase results. ICONET was also present at the InterModal Europe Event held in Hamburg on 
Nov 2019. In addition, ICONET organized several Living Lab workshops and, noteworthy, is the ICONET, ALICE 
and ESC Collaboration Workshop (virtually held on Jan 2021) to discuss what barriers current stakeholders 
experience in the adoption of the digital transformation requirements and if the projected added value, as 
demonstrated in ICONET is sufficient to secure the resources needed to drive adoption. 

ICONET partners have attended 24 different meetings on topics strictly related to the ICONET framework, 
e.g., PI vision, IoT, Blockchain, Digital Economy, etc. 

Moreover, in the month of January 2021 ICONET has organized 4 online workshops each one related to one 
of the LLs. Recordings are available on the website. 

ICONET has organized three advisory board (AB) meetings (in September 2019, September 2021, and in 
February 2021) with a lot of experts that have appreciated the work done in ICONET and the introduction of 
recent technologies in the field of logistics. During the first AB discussion about the usage of PI in the 
automotive supply chain raised. The PI application is this field could be important because the knowledge of 
the timing of arrival of parts and pre-assembled components allow to better plan the delivery of the final 
product. Other discussions were about the need of plug-n-play technologies and the granularity of measured 
data. The second AB was focused on the possible commercial applicability of the project and the route to 
implementation. It has been raised the problem of the difficulties that more visibility of the supply chain cann 
add to the commercial relationship: the re-routing might save or cost more than the agreed fee. It has been 
underlined the key role of SME to make this area of the economy much more efficient and the view of 
movement data with high granularity will allow better sales, movement prediction and stock planning. During 
this AB also raised the question about the readiness of the technology for PI and how to manage of the 
acceptance of these systems. The answer is given by the Covid19 situation that brought the understand and 
the need of digitalization in supply chain. Last AB has been attended by 31 logistics experts coming from 
different companies and institutions. The ICONET consortium has presented the service layers and algorithms 
developed and applied in the project and focused the attention on LL2. P&G has presented the cooperation 
points between ICONET and ALICE to enhance the strategic evolution of the T&L sector for Europe. Finally, 
during the Q&A, the main discussions were about the transference of the ideas based on the dissemination 
activities and the LLs workshops, the importance of sharing ICONET best practices, the possible pricing of the 
offered services according to the quality of the service itself.  

Project liaisons:  

They are useful to share findings and outcomes between running projects and to do brainstorming for new 
ideas typically during live/online dedicated events (one a year). This way can be beneficial for Academia, EU 
commission (as funding body), T&L innovators, and some stakeholders that are part of the involved projects.  

Partners of projects that participated/are going to participate to past/starting projects in similar topics also 
ensure the continuation of ideas and promising methodology. This way ICONET could leverage some results 
from EU-funded LOGINN project (www.loginn-project.eu/ ) thanks to a common partner (i.e., ITAINNOVA) 
taking part to it. Similarly, evolution on PI services and Smart Contract in T&L can be carried out in the EU-
funded project PLANET (www.planetproject.eu ) where a couple of ICONET partners are also involved (i.e., 
VLTN and Inlecom). 

Liaison with several Horizon 2020 Projects was also maintained throughout the Project. The Projects: SENSE 
CSA Project, FENIX CEF, CHARIOT, CORE, ALICE, PLANET and SELIS have exchanged thoughts and outcomes 
with ICONET. The interaction helped all the projects gain valuable insights that it is believed advanced the 

https://www.iconetproject.eu/iconet-living-lab-workshops/
http://www.planetproject.eu/
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research in all areas. These two-way conversations and learning have been so important to the development 
of ICONET and have been incorporated into the ICONET services and Living Lab evaluations and findings, and 
eventually maximize impact. 

We can consider PLANET as a follow-up project of ICONET (https://www.planetproject.eu/). Two areas that 
may recognise some evolutions are the PI Services (led by Kostas - VLTN) and Smart Contracts (led by 
Inlecom). 

It worths highlighting the collaboration with ALICE. ALICE stands for Alliance for Logistics Innovation through 
Collaboration in Europe. ALICE recently published in 2020 its roadmap to the Physical Internet 
(http://www.etp-logistics.eu/?p=3980 ) which supports the Implementation as well of the ‘Zero Emissions 
Logistics 2050 Roadmap’ delivered in 2019 and building on the ‘Truly Integrated Transport System for 
Sustainable and Efficient Logistics’ delivered in 2016.  

The interactions with ALICE were of particular significance in ICONET; their help in a route to disseminate 
through and through the arrangement of some workshops that extended the Projects reach has been 
thanked. There has been a strong working relationship with ALICE has produced joint webinar/workshops. 
ICONET shares the ALICE Vision of the Road Map to Zero and the Road Map to the Physical Internet. There 
has been close cooperation especially in two main areas: i) Toward zero emission in T&L, ii) roadmap to the 
Physical internet. Moreover, ICONET members have attended a lot of event organized by the ALICE alliance. 
Two papers were also given: a joint paper with ALICE on the PI Roadmap and LL3 gave a virtual workshop on 
their results, to that date. 

We have contacted Fernando Liesa of ALICE and plan to attend the ALICE board meeting on Mar 15th as well 
as partner with ALICE in ICONET’s representation at the PI Conference in June 18-21 with a view to both the 
ICONET and SENSE projects working together on the common objective of understanding, predicting, and 
substantiating the associated KPIs. ALICE is one of the bodies that will be taking the output of ICONET learning 
forward along with Project PLANET. 

The Physical Internet Knowledge Platform is powered by ALICE with the support of the European 
Commission H2020 funded project SENSE. The platform is the reference knowledge base for the Physical 
Internet development gathering experts, projects, companies and relevant documents, videos, papers and 
events. 

The Physical Internet Knowledge Platform (https://knowledgeplatform.etp-logistics.eu/) serves all Physical 

Internet interested stakeholders to access latest developments. The Knowledge Platform is up and running 

with more than 800 users, 180+ connecting in the last 45 days.  
The Knowledge Platform gathers information on 34 R&I projects, 30 Companies and 18 
funding opportunities related to Physical Internet.  
These contents are linked to the defined generations in the physical internet roadmap. Additionally, 8 
content areas including the contributions sent to International Physical Internet Conferences: IPIC 
2017 and IPIC 2019, as well as contents provided by Mines Paris Tech and Technical University of Graz.  
Within the Knowledge Platform there is as site for ICONET - New ICT infrastructure and reference architecture 
to support Operations in future PI Logistics NETworks including the most relevant outputs and deliverables 
of the project (https://knowledgeplatform.etp-logistics.eu/enrol/index.php?id=49 ).  
In additiona there's multiple activities where ICONET and ALICE are interlinked: 

• The ALICE roadmap is the basis for e-learning module 1 'Basics of Physical Internet' 

• ESC together with ETP ALICE has organised an end-user focussed workshop with the key objectives to 

understand the present state of implementation of PI in existing businesses and to find out which 

hurdles are present to still prevent the full realisation of PI today. 

• The e-Learning modules will be integrated into the ETP ALICE knowledge platform so that a long-term 

continuation of contents and learning experience would be available. 

 

http://www.etp-logistics.eu/?p=3980
https://knowledgeplatform.etp-logistics.eu/
https://knowledgeplatform.etp-logistics.eu/course/view.php?id=49
https://knowledgeplatform.etp-logistics.eu/course/view.php?id=49
https://knowledgeplatform.etp-logistics.eu/enrol/index.php?id=49
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Case Studies:  

They are instrumental to effectively showcase LL results and achievements, and ultimately, the PI benefits to 
target audience of stakeholders, EU commission and government, Academia, T&L innovators, and other 
interested people. They can be delivered by videos or dedicated demonstrations 2 or 3 times a year (during 
conferences and workshops or other events) to show and underline the ICONET novelties and best practices. 
The ICONET case studies that have been disseminated are the 4 LLs. 

 

5.2.2 Best Practices  

This subsection elaborates on best practices as effective solution to make result available for use and foster 
innovation from PI developed in ICONET.  

From a logistics and innovation perspective, we can define a best practice as a solution that uses an 
innovative approach that influenced the whole supply chain or some parts or key processes to improve 
freight transport sustainability in economic, environmental, or social terms (http://www.loginn-project.eu/) 
More specifically, best practices can be defined as those practices that: 

• deliver tried-and-tested solutions to known problems (Szulanski, 1996), 

• reflect accumulated, reusable patterns and components, tools and platforms (Next Practice Research 

Institute, 2011), 

• provide curricula content, precise techniques, and methodological strategies (Peters, M. and Heron, T., 

1993). 

The identification of a best practice is encouraged for several pragmatic reasons. It identifies the best way of 
doing something in contrast to an inferior or less effective approach. It prevents people from “having to 
reinvent the wheel”, and it gets more practitioners to use best ways (Duignan, P., 2009). Best practices also 
can be conceived as a promising or exemplary practice, often recommended by experts or leaders in a field 
(Peters, M. and Heron, T., 1993). Best practices are intended to help practitioners who wish to improve the 
quality of their service (Peters, M. and Heron, T., 1993; Edge, J., & Richards, K., 1998). A best practice is also 
a vehicle by which research can be translated into a form that meets the needs of practitioners, policy makers 
and pre- and in-service training agendas (Szulanski, 1996; Peters, M. and Heron, T., 1993).  

Duigan (2009) suggests classifying best practices according to the following categories: “ 

1. A practice which practitioner know is feasible to implement because they have implemented it 

2. A practice which practitioner think probably improves outcomes (but they are not making a strong high-

level outcomes/impact evaluation attribution claim for it). 

3. A practice which independent evaluators (or reviewers) of some sorts think probably improves outcomes 

(but they are not making a strong high-level out-comes/impact evaluation attribution claims for it). 
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4. A practice for which someone has made a strong high-level out-comes/impact attribution claim (i.e., they 

have claimed that they have proof that the practice improves high-level outcomes).” 

An innovative logistics practices inventory can be used as an instrument for the transfer of knowledge 
throughout the European freight transport industry. In the framework of the ICONET project, best practices 
from LL deployment areas have been collected:  

Possible selection criteria for best practices: 

• Innovative aspects to show 

• Contribution to the logistic areas selected 

• Solid work and results 

Innovative aspects to show are from LL activities and achievements: the reduction in CO2, increase in vehicle 
fill and potential reduction in congestions, increase rail market share, improved collaboration as well as data 
sharing and communication. All these benefits should emerge from best practices that have been shown and 
will be showed beyond ICONET. Hence, best practice should be designed accordingly, e.g., how to transform 
an hub/corridor in a PI hub/corridor, showcases demonstrating a PI corridor with less congestion events. 

 

5.2.3 Innovation diffusion 

This subsection elaborates on how effectively promoting and spreading LL innovations developed in ICONET 
LLs and on making them self-sustainable.  

Innovative solutions and technologies used in logistics (mainly in terms of ICT) can significantly improve 
overall functionality of freight transportation in Europe. This technological dimension to promote innovation 
in logistics may cover a wide spectrum of areas, from information and communication technologies, to engine 
technologies, to intermodal transhipment and material handling technologies, virtual enterprises 
management techniques to internet of things (Tsai et al, 2010, Sanchez and Perez, 2005, Shi et al 2011).  

In ICONET, innovative technological solutions have been developed to realize the Physical Internet (PI) 
concept, including: IoT platforms enabling the sharing of containers location and data provided by IoT devices 
inside the PI containers, the integration environment and reference architecture designed to support the 
deployment of the LLs, the services designed, and APIs produced to enable the interoperability of the PI with 
other platforms and enabling smooth flow of data and goods across the PI world. Moreover, sensors can 
directly participate in the blockchain network and record collected data to verify and validate SLA contracts. 
IoT technical specification considered are: i) geo & time reference, ii) on-board internal monitoring, iii) 
remote communication, iv) syntactic interoperability, v) battery powered, vi) internal memory, vii) edge 
computing capabilities.  

We should possibly recommend that the inter-University committees (that were in place to bring the Internet 
into being) should be convened with the task of defining the protocols within 12 months. The provision of 
the PI services, the manufacture of the sensors, etc., will grow once the infrastructure protocols are there. 
The most important protocol is that access to the framework should be ‘open access’ and then companies 
can vie for the best warehousing PI service, the best intermodal planning service, etc. 

We should also make the point about the creation of Supply Chains. These are created most often by single 
organizations to meet the needs of their products (e.g., chilled networks) or their customers (e.g., retail, 
manufacturing, their delivery locations, etc.) or their consumers direct through the e-commerce channels. 
Supply Chains are not normally like passenger networks where assets are made available to a timetable and 
you turn up to use them. The difference is highlighted by Road Freight, where assets are provided when you 
want them (unless you insist on having your own fleet, in which case you rarely want to both with sub-
contracting the capacity) whereas in Rail Freight you are often asked to book a whole train and it is your 
responsibility to sub-contract any free space. 

The collaboration with the ALICE platform and related EU projects also motivated and will ensure the 
sustainability of ICONET’s concepts, innovation, and technological brief.  
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5.2.4 Business Creation   

During the past decades, globalization and increased customer demands have led transport logistics to 
assume a series of different business models to meet the challenges faced. The business model concept 
became prevalent in the mid-1990s. The emergence of the Internet played a significant part in that, as it gave 
companies (and supply chains) the ability to find additional way of creating value for their customers. In this 
regard, infrastructure investment in cloud capacity and broadband bandwidth is such that it will the drive of 
some larger investors and tech companies as well as Government regulation and encouragement to make it 
come true. 

ICONET is a research project TRL 3. As such we are not required to achieve commercial benefit at this stage. 
However, business models are relevant and have been developed (see D4.7 for further details).  

In the framework of the ICONET project, we consider the business model as a representation of the way the 
members of a supply chain use their competencies and resources to increase customer and shareholder 
value. Thus, innovative logistics business models should consider: 

• innovative ways to reach the customer (e.g., DHL’s Bring.Buddy initiative employing crowdsourcing for 

urban deliveries, etc.) 

• innovative configurations of the supply chain providers (e.g., the migration from the large transport 

operator to the 3PL and 4PL provider, to the Lead Logistics Provider and to the flexible networks of 

smaller 3PL providers, the emergence of virtual supply chains, etc.) 

• innovative supply chain coordination mechanisms (e.g., the evolution from the centralized to distributed 

monitoring and control provided by the “installation” of knowledge on the cargo itself). 

More specifically, a market analysis was prepared for each Living Labs Use case and for the ICONET PI 
services: PI Shipping Service, PI Network Service, PI encapsulation Service and PI routing Service. The 
Customer profiles of the stakeholder involved in the PI were thought through in detail, and a wide range of 
customer types are represented in each LL Use case. These companies and organisations will be the users of 
the INCONET PI Services.  The existing and potential Value propositions to the different Customer profiles 
were then analysed from using the PI. From these results we developed a bottom-up approach to the next 
Level of the PI Vision using the the ALICE roadmap as a template.  

Simultaneously the macroeconomic environment in relation to the PI Vision was evaluated based on a 
detailed PESTEL analysis as already introduced in the first 18 months of the project (reported in D4.6) 
including the special impact of the COVID19 crisis. The necessary top-down actions in terms of public 
investment, PI-governance initiatives and standards to support the realisation of the PI Vision in accordance 
to the ALICE roadmap were then developed. ICONET has produced 4 patents, which are discussed in D4.7 
concerning their possible business models and marketability. Further details on business models in D4.7 

The Covid 19 crises has worked like a catalysator of PI related business models, for example, in Encapsulation 
for vaccines. In fact, a great importance has been recognized to the transport of vaccines at a very low 
temperature that has to be constantly monitored. Covid19 increased by the citizens the use of eCommerce 
and warehouses for everyday purchases. Citizens need the goods they order delivered in a good status and 
in a very short time. Moreover, they want to know where their order is, when it arrives, etc. These are 
questions related to the transparency of the delivery process and the PI is the answer. In particular, ICONET 
has focus its attention to data digitalization, digital twins, and IoT technologies to enhance supply chain 
visibility. 

The PI as whole, as simulated in the LL of ICONET will take – as predicted by ALICE- until 2050 to develop in 
full. Until then, customer centric value propositions (like these encapsulations for Vaccine) and Public private 
partnerships to support digitization of hubs like in LL1, the infrastructure investment in fast internet 
connectivity (5G- IOT connectivity) and Security will work as supporting factors to develop these BM. Also, 
the technological development of high-performance computing solutions (quantum computers, blockchain 
without Co2 impact, etc.) will help to manage the immense computing capacity needed for the PI to cope 
with the huge data quantity and the need for real time computing.  
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The rest will be market driven and most probably not limited to the T&L sector by itself but in combination 
with trade, finance, and insurance (http://www.bmcommunity.sitew.com/fs/Root/8jig8-
businessmodelsbusinessstrategy.pdf ).  

 

5.3 Context Analysis  

5.3.1 Context from T&L Ecosystem 

A context analysis has been carried out to gain an insight into the current T&L ecosystem in which the PI 
business should be eventually created, to derive inefficiencies of today’s T&L industry (i.e., gaps and barriers), 
and, accordingly, state the most effective strategy to promote innovative transport and logistic solutions 
developed from ICONET results and PI concepts in the future T&L ecosystem. 

This phase pertains to the collection and the analysis of the inputs from PI market stakeholders to identify: 

• gaps  preventing the widespread adoption of the PI and the barriers (e.g., market barriers) limiting the 

exploitation of PI benefits . 

• the foreseen enablers to bridge the gaps and overcome the barriers and, definitely, to foster the 

deployment of the PI/LL solutions, and  

• the expected outcomes and improvements from the above enablers of PI concepts and LLs activities.  

We collected this flow of information from ICONET partners, firstly through a survey and secondly through a 
detailed analysis of received inputs. Although this analysis mainly is supposed to feed the Organizational 
Development area, for sake of completeness we organized the discussion through the three different ICONET 
Development Areas, I.e., at both the Infrastructure-, Human Capital- and Organizational levels.  For each 
level, we report the gaps, barriers ,and outcomes as per ... 

 

Infrastructure Level 

Gaps and barriers: 

• communication barriers: lack of protocols to get stakeholders interworking through a common and 

general platform, communication latency, lack of network coverage and roaming through 4G/5G to 

enable/support IoT-based position-transmitting technologies and thus more attractive products 

• technical gaps: lack of understanding of the technical dimension of the information flows and how 

to secure them, lack of PI platforms of IT systems capable of dealing with PI approach  

•  market barriers: lack of "interest" from stakeholders, competition concerns, lack of agreed global 

protocols for the transmission of data from containers be it the unique container identifier to the 

temperature inside the container, to the contents of the container the place where it was filled and 

sealed and where it is going, etc etc. 

Enablers: 

• availability of spreadout coverage of 4G/5G 

• support of new technologies - IoT, cloud-based services, blockchain, analytics algorithms, AI  

• shared interfaces and standard protocols (e.g., World Trade Organization Agreement on data 

transmission protocols)   

Expected Outcomes and Benefits: 

• enhancing reliability and digitalization of intermodal transport 

• increase transport intermodality, increase the rate of fulfilled orders  

• increase security and safety 

• improve assets utilization, decrease costs and reducing logistic pollution footprint 

• attract a wider spectrum of users (supplier and customer) by providing a simple normalized interface 

http://www.bmcommunity.sitew.com/fs/Root/8jig8-businessmodelsbusinessstrategy.pdf
http://www.bmcommunity.sitew.com/fs/Root/8jig8-businessmodelsbusinessstrategy.pdf
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Overall, the major concerns and inefficiency are related to the poor interworking among involved 
stakeholders due to the lack of protocols and shared data/information models and interfaces, and the lack 
of a common and efficient IT digital platform possibly leveraging cloud- and IoT-based, blockchain and AI-
based solutions to provide more attractive products, . Proper advanced technological solutions and 
deployments could be of help toward improved infrastructures and products (e.g., increased efficiency, 
security through digitalization, lower costs, higher rate of addressed orders) and toward overcoming market 
barriers resulting from such interoperability problems and competition concerns. 

 

Human capital Level 

Gaps and barriers: 

• lack of dissemination and training programs 

• lack of common "language", lack of technical background/skills on cutting-edge IT technologies, low 

awareness of the emerging wave of technologies -AI, IoT, PI- creating concerns in logistic sector 

among competitors  

• resistance to changing ways of working, due to limited time to train staff 

• little involvement of big stakeholders, egonomics of current software  

Enablers: 

• common technological playground and skills 

• rapid low-cost prototype deployments 

• communication of PI advantages 

Expected Outcome and Benefits:  

• straightforward interworking among stakeholders 

• common vocabulary, normalization of logistic process and thus communication is simplified, and info 

is transparent  

• increased collaboration among stakeholders and making the market more stable 

Overall, the major concerns and inefficiency are related to the lack of technical background andskills on 
cutting-edge technologies enabling effective PI concepts, lack of training programs due to low offerings as 
well as scarce demand from stakeholders, and lack of interest and awareness in logistic sector on PI benefits. 
Spreading of PI benefits and best practices can help as well as increase knowledge and skills on PI toward 
higher involvement of stakeholders and more intensive collaborations among them.   

 

Organizational Level 

Gaps: 

• lack of policies to regulate interworking among stakeholders and sharing data on trains on available 

slots 

• lack of culture of collaboration and competition concerns, silos-ed vision, i.e., isolated warehouses, 

heterogeneous process 

• lack of common standards 

Enablers:  

• foster standardization, collaborations, regulations for internalization, reduce bureaucracy burden 

and show benefit of collaboration 

• organizing meetings, dissemination events and foster a common vision on PI 

• improve profit margins and increase supply chain visibility 

Outcome: 
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• shared availability of information, demand increase, increase of operational efficiency and quality of 

service, lower costs, resources optimization 

• transferability of best practices, the simplification of process, implying a mitigation of organizational 

complexity, common vision 

• define of a set of general KPIs 

• enhancement of traceability and visualization of KPIs and therefore greater ease in improving the 

organization  

Overall, the major concerns and inefficiency are related to the lack of a common playground for stakeholders 

to collaborate, (e.g., regulation for internalization, standards, policies), initiatives for them to meet and 

collaborate, (e.g., dissemination events, spreading of success stories), and hence to share best practices and  

to foster a common vision for PI towards higher operational and straightforward logistics processes for all 

stakeholders.  

5.3.2 Policy Context 

The progress and impact from PI solutions devised in ICONET can be greatly nurtured or restricted by the 
prevailing policy.  Policy decisions will influence opportunities for joining PI, can facilitate best practice and 
influence sustainability and further developments of initial PI set-up, e.g., through tax discounts, public 
funding. 

Governnace can be involved in terms of regulations. to improve the companies’ productivity and 
competitiveness, as well as, reducing the traffic and the pollution footprint due to unoptimized logistics. 
Indeed, policy makers and governments have been included as stakeholders because strongly involved and 
playing an active role in promoting the bureaucracy reduction and digitalisation, towards a procedure 
simplification considering a paperless approach and a greener implementation of the logistics services. Prizes 
and incentives can be offered to virtuous actors in well-defined supply chains. 

ICONET aimed them to understand what has been achieved and where help is needed to make supply chain 
collaboration easier and sustainable. ICONET has started the exploitation actions to inform Industry and the 
policy makers about the ICONET’s vision and generating general interest. The production of the visual aids: 
the PI video, flyer, pop-ups is complete. We have a good number of comments about the video. There are 
also videos of the last 5 workshops on the website. Summary case studies will be provided to them at the 
conclusion of the project. 
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6 Structure of Living Lab results 
The LLs results and use cases are promising to transmit the value and the promising opportunity from PI. To 
highlight their potentialities and major achievements, we shape and form them as categories below with 
different views and granularities that along with the identified target audience can contribute to maximize 
their impact in the T&L sector.  

Firstly, we identified the following categories of findings, also detailed as per each LL:   

1. KPIs: specific measurable indicators designed, predefined, and targeted in each LL according to business 

objectives. Examples being the CO2 emissions before and after PI, the costs involved in picking orders in 

relevant LL again before and after PI and so on. The resulting savings will provide exactly the added value 

of PI and will attract the interest of stakeholders outside showing interest to the PI concept.  

2. Results&Findings: Results of numerous simulations and other findings and know-how in the testing 

scope of the LLs include not only the above metrics (I.e., KPIs) but also any knowledge, methodology and 

technical advancements derived from LL activities and experiments showing the overall benefits of PI 

deployments. Along with KPIs, they represent an effective way to expose how PI can bring benefits and 

innovation to Supply Chain actors.  

For each LL, the main technical results and findings (target value vs achievements) toward showing the 
PI benefits are: 

 

Results&Findings@LL1: PI Hub-centric Network 

 

The table provides a summary of selected KPIs to evaluate the market penetration of RTS and related PI 
services into the Port of Antwerp with findings. ). The efforts of PoA Authority as neutral orchestrator of the 
PI hub of Antwerp, resulted in most of the selected KPIs that have been reached, meaning that the acceptance 
of RTS and the first set of PI services proposed (logistics, networking, tracking) reveals to be targeting the 
right audience, namely the PI transporters (railway undertakings) and the PI nodes (terminal operators). The 
reception of the results has also been positive amongst the PoA actors. 

From LL1 simulations, additional interesting results have been obtained in terms of higher optimization of 
asset/infrastructure usage, CO2 emission and delays. The simulation model represents the internal flow of 
containers within the main maritime container terminals of the port (from 3 port entrances to 3 port exits) 
and with a bundling area to compose trains from wagons or as intermediate parking area. The transport 
modes considered in the simulation are trains and trucks. These transports run on a network of railways and 
motorways picking up the containers that go to their same destination and may come across various 
restrictions. If any of the restrictions block the way, the transports wait until the restriction disappears. Two 
scenarios have been considered: 1) independent flows (I.e., train and truck departures have been considered 
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as not properly sequenced and also the loading of wagons is not optimized), and (2) coordinated flows (I.e., 
sequencing of the trains combined with an adequate optimization of the wagons in the terminals). The results 
are shown below:  

 

 

As we can see on the table above, there is a notable improvement in the optimized scenario. The single 
locomotive train moves have been reduced by 6% due to proper coordination strategies. Train usage has also 
increased by 8% and trains have a higher fill rate, an increment of 10% than in the baseline scenario. Fewer 
trucks on the network in favour of trains means that CO2 emissions are reduced by 30%. Finally, better train 
sequencing strategy together with wagon optimization leads to better network traffic congestion. Therefore, 
the time until slot requests are accepted decreases by 40%. 

As for wagon loading and bundling optimization results, IBM provided a set of APIs for train loading by 
modelling the freight goods as PI containers and optimizing the loading of such containers into wagons. IBM 
also implemented a PI container data generator service for those API to be used within UC activities. The 
results found are shown in the below table: 
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Results&Findings @LL2: Corridor-centric PI Network 

The table below, brings together all relevant Key Performance Indicators along with the respective 
improvement variance per Use Case, as estimated or measured in the established simulation environment.  

 

 

Overall, the result summary is the following per each LL2 UCs: 

• In UC1 Smart Tracker(s) physical installed on specific containers within the corridor provided insights on 

multimodal transports, unavailable to this point. Through these devices P&G was enabled to evaluate 

the performance of the supply chain corridor and explore the potential of eliminate losses on the lane 

using the VSM (Value Stream Mapping) methodology. Overall, this contributes to increase the 

understanding of the supply chain bottlenecks along with the reliability of the end-to-end visibility. 

• In UC2 it was realized that the exact performance of this scenario is highly dependent on great variety of 

factors, e.g., the incident location, distance from destination and damaged-goods warehouse. Therefore, 

the seamless orchestration of the PI Services plays a key role into effectively addressing incidents and 

avoid SLA breach. Nevertheless, beyond significant reduction of transport-distances and the respective 

CO2 emission, we have a positive impact to customer satisfaction as well as the reliability of the supply 

chain.   

• In UC3 accurate evaluation of the benefits showed to be closely linked with numerous factors such as 

incident location and timing, availability, and cost of alternative routes at the time of the incident and 

others, therefore the respective KPIs are simply indicative and dedicated to exploring the potential of 

end-to-end Network awareness in cooperation with PI Routing and Shipping Services. It worth pointing 

out that through the application of the Physical Internet concepts on a Corridor, Logistics Services 

become a lot more dynamic, significantly increasing the resilience of the Network. 

• In UC4a the container prioritization at hub level leads to significant reduction in delayed deliveries and 

breach of the SLAs. Under the executed simulation scenario, transport orders were prioritized in the 

intermediate hubs based on their shipment progress and estimated ETA. Based on the simulation 

measurements, with 15% of those orders referring to fast-moving SKUs, we observed a 10% lower rate 

of failing to deliver on time. 

• In UC4b the output of the PI Networking formalized a network over which the Routing algorithm led to a 

x2 increase in the utilization of trains, in parallel with more than 33% reduction in the carbon footprint 



D4.9 Transferability Framework Capacity building programme Final 

© ICONET, 2021   Page | 34 

and a relatively small reduction in the overall transport cost. The only drawback was observed in the 

slight increase (of about 0.3%) of the overall delivery time. 

Results&findings@LL3: e-Commerce centric PI Network 

The Table below shows the KPIs for this LL as well as the results found of the simulation testing as per the 
technological offering of the services. The main KPIs in this Living Lab are focused in evaluating the service 
level perceived for by the client and the operations efficiency 

 

 

The obtained results in LL3 are related to the two different scenarios presented in the UC1 and show an 

improvement of the vans fill rate for the product distribution, the reduction of the distance per order from 

the store to the destination and, consequently, the reduction of the average transport cost per order. The 

advantage in the application of PI is underlined also by an increasement on the 25% of the number of orders 

delivered and the reduction of 25% of stockouts. 

Although in the second scenario the routes are longer and lead time increases by 30%, the vans are 29% 
fuller. In addition, the total transport costs hardly increase by 1%, since, although the cost per distance 
travelled is higher in the second scenario, it is compensated by a lower activation cost (two less vans are 
needed). Finally, since 25% more orders are completed, the total cost per order is 24% lower. 

In UC2 and to address the challenge, the model proposed for dynamic distribution in UC1 was expanded and 
adapted to become a facility location problem.  

From the analysis it is shown that by adding new stores the distribution becomes much more local and the 
delivery distances reduce substantially. In the baseline scenario, the store located West of Porto city center, 
is responsible for satisfying a large amount of the city center demand. As it runs out of stock, without 
satisfying demand in the South outskirts of the city, the optimizer searches for the best alternatives that 
includes satisfying some orders from stores North-East of the city. As new stores increase the level of stock 
available in the city center, the need to search for remote alternatives such as the two stores in the outskirts 
reduces. In both 3-new and 5-new store scenarios, it is evident that clusters of orders form around the stores 
added to the network. This property of the solution (like the solution discussed in Use Case 1) ensures that 
stockouts avoided as long as satisfying an order creates profit. For all solutions observed in Use Case 2, all 
orders are found to be satisfied and no stockouts are recorded. The total transport distance is found to be 
considerably lower, than in the baseline scenario. The total distance is found to be more comparable to the 
baseline distance observed in Use Case 1. 

 The simulation activity in LL3 focused in the evaluation of the efficiency of the PI concepts in an eCommerce 
distribution network (detailed analysis in deliverable D2.19) In particular, it compares multiple locations 
(stores and warehouses) to assess best option to fulfil an order in terms of cost, lead time and stock out, 
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considering different distribution networks, from different companies. The scenarios at hand concentrated 
in identifying benefits from integrated Vs independent company network as well as different order fulfilment 
and replenishment strategies. Results of the simulation testing are shown below: 

 

As a summary, the application of Physical Internet in this living lab through the collaboration between supply 
networks, produces positive effects from an operational point of view, increases the fill rate of the van, while 
improving the current level of service thought a reduction of the delivery lead time. From an economic point 
of view, it is favorable because it reduces transport costs while maintaining preparation costs, and the total 
fulfilment cost per order is reduced in excess of 10%. Furthermore, from an environmental point of view, it 
also achieves a significant reduction in CO2 emissions. 

Results&findings@LL4: Warehousing as a service 

The results of PI simulations based on the UCs confirmed the expected improvement of network 
performance. The Customer experience will be enhanced by decreasing or cancelling stock out. In addition 
to increasing the fill rate and PI is further reducing the logistic costs, the simulation results show that the 
adoption of the PI framework scenario (with dynamic replenishment policy using the nearest warehouse) 
produced promising result compared to the other scenarios; from an economic point of view, one can 
observe a reduction of the transport costs 

 For instance,  under the UC 2 scenarios the following simulations results have been obtained (see table 
below).  

In UC2, “intermediate” central layer is completely removed and partners fully rely on operational PI network.  
The analysis further reconsiders increased complexity of the logistics services requirements, introducing 
today constraints and referring to relevant SLA, applicable between 3PL and Customer. These constraints are 
introduced referring to B-to-B business but they remain valid when we are referring to B-to-B-to-C, B-to-C 
logistics operation or DTC interactions. The following table shows potentially positive impact of the PI 
network and provides a comparison of the main KPIs in the two scenarios. 

More specifically, it is observed that shipping goods to regional warehouses in scenario 2 achieves better 
results than the single central warehouse. In particular, the lead time of orders is reduced by 64.1% due to 
the proximity of the regional warehouses. From the transport point of view, distance and emissions are 
reduced by 7.1%. From economic point of view, the total cost (considering handling and transportation) is 
12.6% lower when a regional PI supply chain is adopted and backed with flexible pay per use pricing approach. 
About 7% CO2e savings is also achieved.  
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One can summarise the above results as follows: 

• Regional scenario is the best in cost terms from global perspective; 

• Centralized scenario is the best in transport fill rate. However, urgent transport utilization level 
is higher (8.2 % vs. 3.6 %); 

• Central scenario is the best in distance terms, resulting in a positive environmental impact; 

• Handling cost is high for the regional scenario.  

This scenario analysis has assessed the impact of a dynamic replenishment system deployed on a simple 
Physical Internet distribution network and for limited number of items/trucks. Different improvements in the 
models evaluated have been identified during the 1st testing and simulations.  

One should retain that the regional model reduces the total distance travelled by the trucks. From an 
operational point of view, the analysis shows a model that also reduces stock-outs and improves the 
transport fill-rate. From an environmental point of view, the investigated scenarios showed a clear reduction 
of CO2e when using dynamic replenishment policy (ids. 412 and 413), CO2e are reduced by 30% with respect 
to the Central warehousing scenario (ids. 411). From an economic point of view, it is possible to reduce the 
cost of transport, taking advantage of the use of regular transport.  

The results obtained shows the potential of the physical internet circumvented to isolated network and 
specific “country” area. Although the scope of analysis is somewhat restricted, applied on larger level the 
simplified PI network shall bring scaled economies and could be a first step for the implementation of the PI 
on the market because it does not trigger specific business constraints and collaborations and synergies 
implemented could be transposed easily and without “difficult” endeavours. 
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3. Lesson learnt:  any understanding gained from further elaboration of the LL experience to decide future 

initiatives and behaviours in effectively deploying PI in future T&L ecosystem. Either positive or negative 

experience should be considered provided it is relevant to identify actions that (i) generate a real impact 

or improvement in the T&L operations, (ii) are factual and technical correct, and (ii) are applicable in that 

it identifies a specific design, process, or decision that reduces or eliminates the potential for failures and 

mishaps or reinforces a positive result. 

For each LL, the barriers and leaning conclusions are reported below:  

Lesson learnt@LL1: PI Hub-centric Network 

 

Learning 

category 

Conclusions 

PI Services: 

 

- The Networking service identifies the network capabilities by gathering dynamic 

data of the PI network enabling operational improvements and PoA assets 

visibility across nodes. It was concluded that networking offers a clearer visibility 

and integrity while considering dynamic datasets at the nodes. 

- The Shipping service enhances the track & Trace capability informing other 

services with position and status of shipments and enhancing the order 

information management. Shipping will ensure smooth seamless flow of goods 

from start to end. 

- The Routing service consolidates the routing of containers for same destinations 

optimizing the capacity of trains/ wagons and reducing costs. Routing has the 

capacity of identifying the best route across a number of network alternatives 

- The encapsulation service through the optimization work (shunting operations) 

of wagon and train loading provided through the use of APIs a more efficient 

loading plan and better fill rates with reduction of runs. Therefore, predictive 

modelling and analytics can optimize and improve the allocation of wagons to 

trains while enhancing cost minimization 

PI simulation: - The model testing successfully investigated the sequencing strategy of Single 

locomotive trains with resulted improvement in train usage, fill rates and 

reductions of empty runs and CO2 emissions. 

PI 

Governance 

A better more involved role for the PoA providing despite challenges an open and 

transparent collaborative community through digitized interconnectivity and 

initiating data sharing with clear asset visibility 

PI Advanced 

analytics 

-Analytic models in Simulation with testing agents and roles to reflect complex 
scenarios and decide on best avenue of actions 

-APIs designed to analyse inputs by container datasets to optimize train loading 
patterns and wagon loadings with clever modelling and calculations 

-ML techniques offer an ever-improving processing of data with the ability to utilize 

quality data sets sequencing and continually offering improved results 
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The barriers for LL1 resulting in technical challenges to be faced to are the following:  

• The complex network of connections and multitude of stakeholders at the PoA create a complex puzzle 

of interrelationships which pose difficulties in fusing everything together in a dynamic PI model aiming 

at improving efficiencies for all actors to enjoy. 

• The transformation of the current port infrastructure to a digital twin (digital network virtualization) 

encompassing all modes and links is not an easy task. The accuracy, level of detail, mapping, and 

completeness of such an environment and its later digital transition, is key to the success of the new PI 

framework. 

• Congestions and high journey times are frequent in the current networks and will require from the PI 

context, an accurate algorithm to precisely predict capacities and achieve optimizations for better 

resources scheduling. 

• The horizontal collaborative models in the railway sector are not yet structured and mature enough. 

Most of the use cases concentrate on vertical collaboration only. The PI semantics that are required to 

advance progress here include modelling the network of actors, supporting (e.g., through SELIS) vertical 

and horizontal collaboration and, in turn, dynamic PI models that can help augment the visibility gap as 

well as fuse vertical and horizontal actors in ways where intelligent algorithms can recommend new plans 

that achieve improved vertical as well as encourage horizontal collaboration. 

• Increased visibility of rail assets using the port infrastructure as a pre-requisite for a more dynamic or 

even fully automated (re-)routing of all containers within the port. In PI terms this requires traceability, 

real time PI visibility through situational analytics, add PI throughput and predictability. 

• The data sharing and communication messages/protocols are still not coherent and effective enough in 

the railway business. Traditional methods of exchanging information are still in use (calls, emails, fax). 

The main consequence is that relevant information is finally not reaching the right recipient; physical 

routes and transhipment operations are not optimised. In this context, ICONET’s PI simulation models 

will help model the as-is and suggest differential options for the “to-be” by introducing the collaborative 

intelligence benefits of SELIS (for a more mediated and ICT driven actor-to-actor mediation and 

collaboration), after which intelligent algorithms coupled with simulation models can optimise for end-

to-end efficiency, utilisation, planning, throughput, in turn yielding alternative planning viewpoints and 

perspectives. 

• Terminals and hubs (maritime and inland terminals) currently operate as ‘isolated islands’ a parameter 

which remains a challenge and needs to gradually change in the spirit of the PI logic. PI models can help 

define and moderate the macro graph picture and fuse hubs through exploiting “networking” principles. 

UIRR, as coordinator, managed to find the right balance between the expectations of the Antwerp Port 
Authority and the technical parties by contributing actively to understand the overall functioning of the port 
as regards the railway transportation. Thanks to organized training sessions in the first phase, the overall 
comprehension of the needs and issues of the port of Antwerp has exponentially grown in the last months 
of the project allowing to select and develop the right use cases for this living and to develop the adequate 
PI services. 

 

Lesson learnt@LL2: Corridor-centric PI Network 

 Learning category 

  

Conclusions 

1 PI Services - The Networking service provides a unique network identifier capable of 
collecting and analyzing information which change dynamically while 
covering different needs across other services in line. Multiple nodes 
considered as well as PI links to facilitate demand. 

- The Shipping service at a primary role again concentrates on the track & 
Trace through the deployment of IoT trackers in the LSP’s containers of 
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PGBS. COVID19 restrictions took a toll on the progress of the installations 
still work has been executed as targeted. In this LL order prioritizing is based 
on shipment progress and different handling requirements. 

- The Routing service through algorithms calculates the shortest path while 
considering several constraints (e.g., traffic congestion, arrival time) and the 
set of available links. Result is a cost-effective path, based on the node inputs 
as well as other external data of this LL scenarios. 

2 PI Simulation -The model testing successfully showcased not only the physical flows, the 
found KPIs and effectiveness validation of the PI model but also how 
Services interact with each other in this specific LL and UCs. 

-In this particular LL the simulation modelling has visualized the 
information flow and messaging triggered by a deviation of the transport 
events (damaged goods). Result was a time-saving redirection of goods 
caused by the IoT sensors visibility 

3 PI IoT technology -Technical requirements like interconnectivity with SYNCHROSUPPLY system 
of PGBS.  

-IoT Cloud platform developed for storing, processing and sharing of data.  

-Elements like Interoperable standardized interfaces, metadata generation 
(transport events) and secured transactions (data encryption) were explored 
and positively advanced in the UCs of LL2. 

-Tracking results showed low utilization of intermodal containers (as low as 
70% of tracking time -empty or idle), 10% of tracking time as stops in transit 
times as expected evidencing the capability of IoT technologies in the PI 
domain. 

5 PI Advanced 
analytics 

-Algorithms and REST APIs were deployed to calculate and evaluate complex 
criteria and real time components (sometimes outside) affecting the 
scenarios. 

  Blockchain -UC2 has used smart legal contracts in the form of Ricardian contracts based 
on the details of the said shipment in lieu of an SLA violation as scenario 
dictated and results have been positive with less time needed and expected 
environmental benefit. 

  

The PI driven-Synchromodality facilitates the flow of goods simultaneously through different transportation 
modes, with the option to dynamically switch between modes within a logistics corridor depending on the 
available options and the timing at which goods need to reach destination. The prerequisites to achieve this, 
is full visibility of the real service requirements of the individual loads, a central planning actor, such as the 
PI itself, in charge of orchestrating and optimizing T&L resources and extensive collaboration among the 
operators of the different transportation modes, along the corridor. 

Additional lesson learnt in more general terms and some barriers emerged during the LL2 activities are the 
following: 

• IoT devices should be used for tracking a complete fleet and not a limited number of containers. 

Containers are currently treated as a commodity, which has been demonstrated by the fact that 

containers are idle and empty for 70% of the time that was tracked during the Living Lab. On one hand a 

full fleet implementation will increase the total absolute cost of digitalization through IoT devices. The 

scale of the implementation however should drive a reduction in the cost per device, making the relative 

cost of a device per container more affordable. 
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• IoT devices should have a battery life which is long enough to allow containers tracking with zero-

maintenance linked to recharging. It has been proven that it is quite complex and time-consuming to get 

an empty container shipped to the container yard to be recharged. Hence technology should be 

developed to provide either a longer battery life or an automated way of charging, through for example 

contact points on a container chassis, solar energy connections, vibration energy harvesting, etc. 

• The transmission frequency of IoT devices should be improved. The current frequency of transmission 

which is set at 10 minutes is too low. We need an almost continuous transmission of location data to a 

centralized system. 

• There is need for one collaborative information system/repository where data of different companies 

can be stored and harmonized. This will avoid rework of data which is driven by matching shipment 

references (container number, bill of lading number, licence plate, train number...) across the different 

actors in the supply chain. On top of this a centralized system will also allow different actors in the supply 

chain to access their data. This will decrease the cost of data and information systems infrastructure. It 

needs to be mentioned that such a collaborative information system also requires that cybersecurity 

measures are in place to protect data and privacy. 

• Complexity, as well as legislative and cultural barriers for establishing collaboration between competing 

companies could be addressed through the engagement of neutral entities like cluster developers (ports, 

airports, inland terminals), industry associations (AIM, ESC, CLECAT) and technology platforms (i.e., 

ALICE). These neutral bodies could pave the way for LSPs to create interconnected networked 

collaborative communities. 

 

Lesson learnt@LL3: e-Commerce centric PI Network 

The services accommodate several of the unique features associated to incorporating e-commerce handling 
in the PI. They maintain appropriate information for the network nodes, and links, as well as the transports 
and the orders. In particular, the sku availability is captured at each store, which enables the identification of 
an optimal fulfilment origin. Addressing the flexible origin challenge, which a unique characteristic of e-
commerce orders, not considered in long-haul GPICS, enables the integration of the e-commerce PI process 
with the conventional long-haul PI workflow 

The proposed solution also addresses the network expansion challenge that SONAE faces, and identifies 
which additional stores should be preparing e-commerce orders. The formulation builds on the linear 
program presented in Use Case 1, for dynamic order distribution network, and by adding binary decision 
variables on the availability of the stores, solves a facility location type problem. The problem maximizes the 
profit from sales while considering the transport cost to satisfy each order, the stock level of each product in 
each store, and the stores available for preparing orders. The model has been run sequentially five times, to 
identify the next five optimal stores to start preparing orders 

In summary the functionality of interoperable PI services and the innovative element in this LL are shown 
below: 

 

 Learning category 

  

Conclusions 

1 PI Services - The Networking service identifies the stock levels of SONAE stores with the 
order size, price, and number of orders and for the urban eCommerce delivery 
the fulfillment store tool has been deployed to fulfil orders dynamically,  

- The Shipping service classically updates the state of the order of goods while 
updating the rest of the services. The new element here is the centralized and 
decentralized models with local Vs dynamic fulfilment with better goods’ 
distribution. 
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- The Routing service in this LL arranges for support stores visits to ensure 
maximum fill rates of vans by considering customer routes, capacities, time 
windows and desired cost reduction. Moreover, multiple starts and ends are 
envisioned to tackle stockouts situations. 

2 PI Simulation -The testing scenarios primarily dealt with stockout reductions and with 
success. A 25% reduction of the stockout occurrences while average transport 
cost was also reduced together with more orders delivered. 

5 PI Advanced 
analytics 

-The Vehicle Routing Problem (VRP) was produced to discover an optimal route 
for vehicles to visit clints and return to origin.  

-Algorithms were employed in a set of given constraints with the model leading 
to a facility location finder while considering stock levels of different nodes and 
optimizing the order fulfillment location. 

The possibilities and opportunities revealed by the use of PI in eCommerce operations are huge. 
Nevertheless, there is still a gap over how and to what extent can the use of technology deliver in full-scale 
production conditions the envisioned operational efficiency, through a turnkey solution for the end-user. 

This points to a problem of technology outreach and taking, meaning there is still room for tech players and 
newcomers such as start-ups to adopt PI concepts and incorporate them in their future market offerings. It 
is obvious though that investments will be required to apply new technologies that materialized the PI 
concepts into solutions, that could also be fully integrated with order management and other legacy systems. 

Another challenge to be considered, is the fact that the implementation of the PI approach demands an 
increased level of automation, data harvesting and analytics that most of the retail operators – and other 
partners of the supply chain – still don’t have, particularly in food retail sector in Portugal. 

In fact, the investments needed are still an important barrier that should be stressed, even though the 
advantages of the PI were clear for SONAE through the ICONET project. In this case, the organization’s 
transition management process plays an important role on defining the priorities, targets, and milestones, 
having in mind that the urgencies of a business-like e-commerce faces due to the currently high rates of 
growth take – many times – keeps the attention to the short and mid-term decisions rather than the long 
term one, in contrast to the PI Concepts needs. 

The market dynamics, lack of trust on sharing information, lack of ICT Systems interoperability and even the 
quality of data along the food retail supply-chain are specific given constraints that extremely difficult to 
tackle and being dependent on multiple external factors (regulations, overall governance, stakeholders 
support, etc.), it makes it very difficult to plan and take real action on a holistic approach. 

Moreover, it is important to mention that Sonae is recognized by its continuous innovation culture and by its 
leading position on the Portuguese food-retail market. Its knowledge in specific ICT areas like big data, 
business intelligence is an important foundation that could support the challenges that Sonae is expecting to 
face when moves forward in adopting those concrete PI concepts in its own supply-chain. 

Finally, it is crucial to refer that the food retail market in Portugal, particularly the ecommerce business is 
rather limited, and the required investments are usually difficult to be made. Even though, during the recent 
years Sonae has made some investments by opening new physical stores, this strategic goal will remain the 
primary focus in the upcoming years, which reflects a prospect that could definitely support a mid-term 
adoption of a PI Network fulfilment model. This will hopefully be a game-changer and a beginning of a long 
path that is expected to further improve all the relevant KPIs on the e-commerce business as already 
validated by the ICONET project, particularly in relation with the fulfilment process and the operational cost 
(those two being the most relevant challenges that Sonae`s ecommerce business is currently facing and 
Sonae has to tackle as soon as possible). 
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Lesson learnt@LL4: Warehousing as a service 

 

LL4 also observed the presence of many barriers hindering the adoption of the PI framework in logistics. One 
of the main restrictions before applying the PI framework to the real world is the scarcity of proofs and 
consolidated simulation results that reinforce the positive impact of PI on logistics. The development of new 
decision-making algorithms is vital to progress, but it is a time-consuming process and their real-world 
success and adoption in the supply chain is not guaranteed. While multinational projects (like ICONET) take 
novel approaches and they allow the exchange and fruition of innovative ideas, however they are prone to 
suffer from communication issues as the complexity of PI communication and protocols are challenging and 
demand a huge amount of information and synchronization between the different services (e.g., routing 
services, WaaS).  

LL4 also faces problems due to competition and opacity issues in the logistics sector. One must notice the 
importance of data availability in all the steps and the arising problematic of finding innovative way to collect 
and process it.  

Several challenges emerged from the LL4 market experience and simulations that can be summarized as 
follows: 

• technical difficulties (e.g., heterogeneous digitalisation, mapping of the nodes, functional coverage) 

• lack of market mindset (e.g., confidentiality and anti-competition, silo approach, lack of maturity of the 

PI Network and concept, pricing policy and methodology) 

To overcome those issues, the ICONET PoCs aimed to show the real benefit of the PI but adoption of PI is 
synonym to revolution of Supply Chain Management for each stakeholder. Thus, there should be far more 
encouraging steps that shall also be undertaken to stimulate the move into this new trend and to comply 
with a reasonable time for implementation of the PI concept. 

 

 Learning category 

 

Conclusions 

1 PI Services - The Networking service in LL4 focuses on the available hubs and idle storage 
space, embodying their respective qualities within the SCN, to which 
transportation means are attached. Interconnectivity and interoperability are 
key to the deployment of the services. Furthermore, it enables aggregation 
in regional demand patterns, speedy replenishment and robustness for 
seasonal demand variations 

- The Shipping service enhances collaborative principles reinforcing the WaaS 
offering. Centralized Vs Regional supply come into play 

- The LL4 Routing layer is mainly related to transport optimisation and 
responsiveness to external constraints during the transportation between 
the PI node(s) and the customer and/or any intermediary node that the 
processes might include upon the SCM. Centralized and decentralized 
scenarios are considered with the aim to reduce costs and CO2 emissions. 

2 PI Simulation -The LL4 simulation model evaluated the impact of the use of WaaS in a 
regional PI supply chain. In particular, it was designed to demonstrate how 
performance is improved (delivery time, cost of delivery or CO2 emissions) if 
this strategy is implemented instead of a centralized supply chain 

5 PI Advanced analytics -The Bin Packing Problem alike LL1 was deployed where a number of boxes 
of different volumes are placed so that minimum space is needed and thus 
smaller number of containers/ packing units  
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4. Innovations:  Any value-added and technologically relevant component developed and tested in ICONET 

that could improve the efficiency in the T&L sector and foster the adoption and development of PI thanks 

to ICONET. It refers to both a process and an outcome, e.g., IoT platforms enabling the sharing of 

containers location and data provided by IoT devices inside the PI containers, the integration 

environment and reference architecture designed to support the deployment of the LLs, the services 

designed, and APIs produced to enable the interoperability of the PI with other platforms and enabling 

smooth flow of data and goods across the PI world. 

The most relevant innovative elements brough by LLs for each developed functionality in the OLI layers are 
listed  below:   

Innovations@LL1: PI Hub-centric Network 

 

 

Innovative elements@LL2: Corridor-centric PI Network 
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Innovative elements@LL3: e-Commerce centric PI Network 

 

Innovative elements@LL4: Warehousing as a service 
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7 Target audience 
The LLs outcomes  are source of interests for a target audience we identified as composed of stakeholders, 
policy makers, research community, and innovators.  

As for identified T&L stakeholders, in D4.7 the following list is provided:  

• Shippers: all the organizations responsible for initiate the transport process with the submission of a 

transport request to the freight forwarders. In some cases, they can be identified with the suppliers or 

sellers of the goods. They have several responsibilities, e.g., agree on contracts with the buyers, issue the 

initial shipment documents, invoice the customers, etc. The advantages they could have from PI are 

related to billing and payments. 

• Customers: the organizations that receive the transported goods are identified as customers or buyers. 

They have to agree on contacts with the Shippers, arrange for freight insurance, pay freight forwarders 

and shippers, etc. Thanks to PI they can gain the full transparency of the supply chain, have visibility of 

the reliability of the stakeholders in the supply chain, etc. 

• Freight forwarders: they are the organizations that plan and coordinate the entire transport processes. 

They are also service providers to shippers and/or customers. Some of their tasks are: to manage the 

shipping of documentations forms, to interact with insurance companies, manage intermodal shipments, 

stay informed about international shipping regulations, etc. The advantages brought by PI are the 

reduction of paper-based documentation, the transparency of insurance incidences, the increased 

visibility of shipment executions, etc. 

• Carriers: they are the responsible of the physical movement of the goods. In particular, they receive and 

sign the shipping documents, agree on freight rates and terms with the freight forwarders and invoicing, 

execute the transportation of goods, etc. The PI will help them in digitalization of shipping documents, 

an easier prove of responsibilities in case of damage thanks to goods monitoring, a faster and easier 

communication with previous and succeeding carriers, etc. 

• Logistics Service Providers: companies that offer warehousing, distribution, aggregation and 

transportation services. They cooperate directly with shippers and customers, indirectly with freight 

forwarders. Their role is to support warehousing of goods for shippers, freight forwarders and customers, 

prepare the shipping documentation, manage inventory and replenishment, etc. PI will help them in 

monitoring the stock and avoiding out of stock, schedule trips, reduce volatility of shipment, etc. 

• Intermodal terminals: also called hubs, are organization that support the shift in transportation modality 

at defined locations (Seaports, airports, train/roads hubs). They are responsible for unload goods arriving 

and load received goods for next modality transport, manage delays in arrivals of inbound and outbound 

carriers, etc. PI will be useful to reduce the paper-based documentation with other stakeholders, increase 

the visibility of upstream and downstream carrier trips and shipments, seamless integration with systems 

of other stakeholders, etc.  

The Policy makers are business or government institutions that define rules and regulations. They can be 
inspired by the ICONET’s LLs results to update official documents according to PI best practices. This can help 
in simplifying procedures especially thanks to digital documents. 

The Research Community (e.g., academia) is interested on LLs outcomes to be inspired by the applied 
technologies, business models and regulatory issues and use them as trigger for new research in the field of 
logistics. In fact, logistics embrace several research fields: computer science and ICT, traffic, infrastructure, 
management, business, law, etc.  
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Figure 2: Categories of Living Lab results and target audience 

 

The Innovators support new entrepreneurs and SMEs that intend to develop business ideas by providing 

facilities and/or expertise to address their needs, elaborate business plans and transform their ideas into 

sustainable realities. Their aim is to push forward a change in an industry sector that creates or adds value 

or that provides a competitive advantage in the present or in the close future time frame for an 

entrepreneurship to be started-up. 

In this deliverable, we mainly refer to innovation‐based incubators working in the intersection between the 
sets of innovation and entrepreneurship and supporting entrepreneurs to profit from the added value of 
innovative ideas, in this case related to the PI developments and deployments. As a new concept in the T&L 
sector resulting from innovative developments and integration of ICT technologies (from cloud computing to 
IoT, block chain, cloud computing), creating innovation and new business from the PI concepts need technical 
specialists in T&L and ICT as well as professionals supporting potential entrepreneur in developing his 
business idea, business model and business plan, to boost the chances to arrive to an effective start‐up 
creation. Hence, the pre-incubation phase is crucial that implies a first assessment of the idea, training, and 
direct one‐ to‐one assistance necessary to put the client in the conditions to write a fully complete business 
plan. University‐affiliated incubators are usually pre‐incubators 
(https://ec.europa.eu/regional_policy/sources/docoffic/2007/working/innovation_incubator.pdf ) . 

In addition, we also include in this category the innovative technology providers/owners in the area of IoT, 

cloud, blockchaing, warehouse. 

The above result categories have been identified with different views and granularities to adapt 
transferability to the target audience and, hence, to maximize their impact in the T&L sector. We envisage 
an assignment of results to the target audience as follows: 

KPIs Research Community 

Innovators 

T&L Stakeholders 

Results & Findings Research Community 

T&L Stakeholders 

Living Lab 
Findings

Policy Makers

T&L
Stakeholders

Research
Community

Innovators
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Know-
how

Lesson
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Lesson Learnt Policy Makers 

T&L Stakeholders 

Innovators 

Innovations Research Community 

Policy Makers 

 

Moreover, LL results based on their scope have different stakeholders. Hence, a segmentation of 
transferability can be envisaged to target specific (and hence more well-receiving) audience, as follows: 

 

LL1 Carriers (PI transporters) 

Intermodal Terminals 

Shippers 

LL2 Freight Forwarder 

Technology Providers (IoT, blockchain) 

Shippers 

Carriers 

LL3 Customers 

Service Providers / Aggregators 

Technogy Providers (ICT, cloud) 

LL4 Customers 

Service Providers / Aggregators 

Technogy Providers (warehouse in cloud) 
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8 ICONET Capacity Building  

This chapter discusses the backgrounds and findings of the ICONET Capacity Building activities. It first looks 
into the definitions of Capacity Building (section 8.1), the overall methodology of the ICONET Capacity 
Building (section 8.2), and concepts and realisations of the various ICONET activities (Forum Activities in 
section 8.3, e-Learning Programmes in section 8.4, PI Learning Requirements in section 8.5). 

8.1 Definition 

Capacity building can be generically defined as the process by which individuals and organizations obtain, 
improve, and retain the skills, knowledge, tools, equipment, and other resources needed to do their jobs 
competently. It allows individuals and organizations to perform at a greater capacity (larger scale, larger 
audience, larger impact, etc). "Capacity building" and "Capacity development" are often used interchangeably 
(Potter & Brough, 2004). 

The literature on Capacity Building (CB) distinguishes various approaches and definitions, an overview of 
which is provided e.g. by Whittle et al. (2012). They state that there is a large range and diversity of meanings 
attributed to the concept of capacity in organisations. Capacity can be described in terms of the organisation’s 
ability to achieve particular outcomes, or in terms of long-term sustainability and growth. Meanings range 
from very specific functions within an organisation, such as financial management, to a whole-system focus 
on all of the dimensions that together constitute an organisation’s overall capacity. Various frameworks of 
systemic capacity exist, each taking a view on what features of organisational life should be the subject of 
attention for capacity building. 

Depending on the type of organisation, the definition of Capactiy Building might differ significantly. 
Definitions of Agenda 21 (UNCED, 1992), FAO, UNCEPA (2006), UNDP (2011) show that different stakeholders 
apply different interpretations what capacity building means and to whom it applies in which manner. It is 
therefore fundamental to define Capacity Building in the framework of Physical Internet (PI) and the ICONET 
project.  

Capacity Building within ICONET focusses mainly on an individual target group level, and to a much lesser 
degree on an organisational level (for a more detailed specification see section 5.4 below) Specific tools were 
investigated and defined with the primary goal to improve the knowledge, skills, and tools of these target 
groups for a future use of PI and the ICONET vision and concepts. We believe that this will eventually lead to 
a paradigm shift in understanding and applying PI concepts for a significant forward step in the future of 
Transport & Logistics.  

8.2 Methodology 

The ICONET capacity building has been developed starting from the highest relevant areas identified in the 
transferability framework design and reported again below:  

• The operational and financial benefits from adopting PI concepts and enabling technologies 

• The potential competitive advantage of early PI adopters or solution providers 

• The concept of the physical Internet 

• The structure and workings of supply chains 

• The technology enablers being proposed, researched and commercially available (now and soon) for 

the IoT/PI 

• The barriers to use 

To this extent, an ICONET capacity building approach has been developed that is structured in four main 
steps: 

• Step 1: Setup of an advisory board to guide the capacity building process; 

• Step 2: Identification of target groups for capacity building; 

• Step 3: Identification of relevant concepts and contents for capacity building; 

• Step 4:Activities on capacity building. 
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The ICONET capacity building approach in Step 4 was implemented through the following three key activities: 

• Activity 1 Forum activities 

• Activity 2 E-Learning module 

• Activity 3 PI learning requirements  
Results achieved for each of these Steps and Activities are discussed in the following sections in more detail. 

8.3 Step 1: ICONET Advisory Board 

An ICONET Advisory Board (AB) was set up successfully. The conceptual idea was to have advisory guidance 
throughout various sectors. Its role is to provide guidance and support to the research team in the 
development of ideas, solutions and real-world implementation. The Advisory Board has met three times 
throughout the project and its members were also partly involved in the Living Labs. 

8.3.1 Role of AB members 

The role of the AB members was described as follows: 

As subject matter experts to:  
o contribute by providing feedback on project deliverables and reports  
o raise awareness about the challenges and the potential solutions provided by the project 

Help drive the project by participating in Living Labs of interest and to attend, where possible, the 
Annual Advisory Board Meetings. 

Be a Project Ambassador by:  
o Spreading understanding and acceptance of the benefits of the project’s innovation; 
o promoting ICONET outputs across logistics communities. 

Assist with the wider dissemination of the project’s concept and ideas at an early stage, and at a 
mature stage,  communication to the public of the project’s achievements and results. 

The AB consisted of 20+ members who had a balanced composition of IT, supply chain experts, academics, 
and a wide range of commercial expertise and experience across manufacturing, retail, logistics and supply 
chain digitisation. A diverse and complementary mix of CEO’s, CIO’s, professors and technical experts offer 
advice with the key objective to strengthen and extend the project knowledge assets and the powers of 
thought. Companies represented and attending included Renault-Nissan-Mitsubishi, Panasonic, Eddie 
Stobart and Vinturas.  

8.3.2 Tools of AB 

A secured section for information exchange with the Advisory Board has been set-up on the ICONET project 
website at https://www.iconetproject.eu.  

The section contained the Advisory Board introductory letter, a presentation about the vision, objectives and 
outputs and the presentations of the Advisory Board meetings (see Figure 3). 

 

https://www.iconetproject.eu/
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Figure 3: ICONET Advisory Board secured section 

 

8.3.3 AB meetings 

A first (physical) AB meeting was held in conjunction with the ICONET General Assembly on 25 September 
2019 in Brussels.  

ILS as project coordinator together with team members summarised the project scope and the key outputs, 
including PI routing, hub optimisation and the use of multiple devices and technology for building the IoT 
infrastructure. This was followed by presentations on the plans for implementation of the four living labs, 
which combined the perspectives of the commercial living lab partners and the technical developers from 
the research team. The discussion which followed was beneficial to the team members and provided the 
bearings for the correct project direction and steering towards achieving the objectives set. 

The second AB meeting, including an update on the LLs, was held on 24 September 2020 in a digital form 
due to the COVID-19 crisis. 14 participants, representing different interest groups in the industry, joined the 
meeting. Presentations about the PI services and the progress within the Living Labs of ICONET were provided 
to the AB members.  

The discussion comprised useful and important comments and questions by the AB members which were 
implemented in the follow-up work of ICONET. The focus of these discussion points centered around the 
potential commercial application of the PI services identified and developed within ICONET. The further route 
of implementing necessary steps towards these goals were also discussed, amongst which were the increased 
visibility of the supply chain, the role of SMEs, acceptance of data exchange, etc. 

The third and last AB meeting was held digitally on 3 February 2021. Again, more than 30 participants from 
across the industry attended the meeting which reflects tht large interest of industry actors to improve their 
understanding of PI and PI-related services.  

The meeting covered a short introduction of the project itself, a detailed analysis of all ICONET PI Services 
and how those were actually applied, a thorough description of P&G’s Ten-T Corridor-focused Living Lab, 
elaborating all Use Cases, the respective PI Services and the value they introduced, and final a strong analysis 
of ICONET’s Roadmap vision on how the PI will enhance the strategic evolution of the T&L sector for Europe.  

8.3.4 Overall conclusions from the AB experience 

Overall, the AB has proven to be very useful for steering the ICONET project in the right direction, addressing 
relevant questions on how to realise the developed PI services, and to propose commercially viable business 
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models resulting from potential PI services. On the other hand, AB members expressed their gratitude to 
have access to running R&D project results and were very happy to keep in contact for further discussions 
and evaluations.  

8.4 Step 2: Identification of target groups 

Following the setup and activation of the ICONET Advisory Board, target groups for the ICONET capacity 
building activities have been discussed within partners and proposed as follows: 

• Scientific community; 

• Supply chain actors; 

• EU legislation and organization bodies; 

• Wider public. 

The ICONET capacity building activities were aiming at individual level, not on company/institutional or 
societal level. This was proposed since technologies, knowledge, and skills within the Physical Internet are 
rather specific where very likely only individuals (within institutions and organisations) will need or have an 
interest in training. 

The specific interests of these target groups might be different, ranging from scientific findings, over 
commercial exploitation of PI, to legal impacts, towards a better understanding of what Physical Internet is 
and how it might change our every day life. Hence, the target groups and the contents of training modules 
(see Section 8.6.2) are closely related and need to be identified. Where relevant, the past performance of 
the SELIS, ALICE e-learning modules will be used as an indicator of current needs. 

The aforementioned target groups will be reached through different methods related to their backgrounds, 
training attitude, available time, and resources.  

People working in a scientific environment will have a larger interest in reading scientific papers or follow 
trainings on a scientific background whereas persons from industry will most likely be more interested in 
remote (e-)learning modules available with less travel and time effort. The wider audience will be more 
attracted to short and visual material.  

Furthermore, complexities of learning modules must be different ranging from scientific backgrounds to 
teaching of a wider public. 

8.5 Step 3: Relevant contents and concepts for capacity building 

Following the identification of the target groups and their specific needs, discussions within the ICONET team 
have led to a filtered contents of ICONET results (section 5.5.1) and a conceptual approach on how to build 
the relevant capacity for this contents in the right way (section 5.5.2).  

8.5.1 Contents 

The content topics that have been defined are:  

• Basics of Physical Internet (based on ALICE and SENSE project outputs) 

• Physical Internet Hubs  

• Physical Internet Networks 

• Physical Internet Last Mile 

• Physical Internet Nodes  

Whilst the first item point will be of general interest not only to stakeholders working in the sector already 
but also to potentially interested companies / individuals in this area and the wider audience, the latter topics 
are more specific and related to the four key PI capabilities (KPIC) of the Physical Internet. 

 

Each of these items is more or less closely linked to one of the Living Labs in ICONET as follows: 
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• LL1: PI Hub-centric Network which refers to the capabilities of different hub types and the possible 
connections (topologies) to support optimised PI networks in which PI containers travel according to 
synchromodality principles; 

• LL2: Corridor-centric PI Network which examines the transformation (modelling) of TEN-T corridors into 
IoT-enabled PI corridors, to support optimised movement of PI containers between two PI hubs and the 
broader PI network; 

• LL3: e-Commerce centric PI Network which explores the impact of the PI on e-commerce fulfilment 
models, since last-mile transport is an important aspect of the overall PI landscape. Redesigning last-mile 
distribution centres to fulfil PI hub roles and investigating the role of other forms of mobile or multirole 
last-mile hubs fall within this scope; 

• LL4: Warehousing as a Service which investigates the role of the warehouse as a key PI node acting as a 
dynamic buffer for flow between other PI hubs, so as to increase throughput of hubs, reduce congestion, 
etc. 

ICONET was a research project and some of its results are therefore very specific and R&D focussed. 
Nevertheless, the idea of the Capacity Building modules is not only to address the research community but 
to inform / teach a wider business-oriented audience about the ICONET results in a easy-to-understand way.  

The development of concepts for such a Capacity Building programme has therefore not only to consider the 
contents, but also the audience, and the language / tools used to convey the overall message. For example, 
a scientific audience could be addressed by paper publications, technical fairs, and conference discussions, 
the wider audience would better understand the results if communicated via visual means (photos, videos, 
animations), social media, or interactive tools. Since these tools are not mutually exclusive and timely and 
financial resources are limited, concepts have to be developed to propose and realise feasible Capactiy 
Building modules. 

8.5.2 Concepts 

After the audience has been defined in section 5.4 and the contents has been distilled in section 5.5.1, this 
section will now elaborate on the right and appropriate concepts to tell the story.  

The basic conceptual idea is twofold as follows 

• Communication channels, social media, (internet-based) interest groups 

• Internet & e-Learning 

As for the latter, there are a variety of learning platforms with different levels of complexity, but their most 
important features include:  

• learning content management – creation, storage, access to resources 

• curriculum mapping and planning – lesson planning, personalized learning experience, assessment  

• learner engagement and management – learner information, progress tracking 

• tools and services – forums, messaging system, blogs, group discussions  

A learning management system, or LMS, solution facilitates delivery and management of all learning 
offerings, including online, virtual classroom and instructor-led courses. It automates the learning course and 
easily delivers training, manages learners and keeps track of their progress and performance across training 
activities, which reduces administrative overhead.  

There are many instructional systems design models, most of which are based on popular ones such as the 
Analysis-Design-Development-Implementation-Evaluation (ADDIE) model, see Figure 4.  
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Figure 4: the ADDIE model for e-learning 

 

ADDIE was created in 1975 by the Center for Educational Technology at Florida State University for the U.S. 
Army. The ADDIE model includes five stages: Analysis, Design, Development, Implementation and Evaluation 
with the following details (source: from Wikipedia):  

• Analysis: In the analysis phase, the instructional problem is clarified, the instructional goals and objectives 
are established and the learning environment and learner’s existing knowledge and skills are identified;  

• Design: The design phase deals with learning objectives, assessment instruments, exercises, content, 
subject matter analysis, lesson planning and media selection.  

• Development: The development phase is where the developers create and assemble the content assets 
that were created in the design phase. Programmers work to develop and/or integrate technologies. 
Testers perform debugging procedures. The project is reviewed and revised according to any feedback 
given. 

• Implementation: During the implementation phase, a procedure for training the facilitators and the 
learners is developed. The facilitators’ training should cover the course curriculum, learning outcomes, 
method of delivery, and testing procedures. This is also the phase where the project manager ensures 
that the books, hands on equipment, tools, CD-ROMs and software are in place, and that the learning 
application or Web site is functional. 

• Evaluation: The evaluation phase consists of two parts: formative and summative. Formative evaluation 
is present in each stage of the ADDIE process. Summative evaluation consists of tests designed for 
domain specific criterion-related referenced items and providing opportunities for feedback from the 
users. 

The ADDIE model is a sequential model where the results of one phase feed into the next phase. It is therefore 
not iterative and ideal mainly for static contents (rather than user-generated content). The ADDIE model was 
therefore selected for the e-Learning modules the contents of which were all available only towards the end 
of ICONET and had to be developed without too much end-user iterations.  

8.6 Step 4: Activities on Capacity Building 

8.6.1 Activity 1: Forum Activities 

8.6.1.1 ICONET ALICE End-User Workshops 

Towards the end of the ICONET project, ESC together with ALICE has organised an end-user focussed 
workshop with the key objectives to understand the present state of implementation of PI in existing 
businesses and to find out which hurdles are present to still prevent the full realisation of PI today. 

More than 40 participants joined the workshop, listened to the results ICONET has reached, participated in 
an online survey during the workshop, and actively discussed realisation issues during breakout sessions.  

The workshop showed that there is a large interest in digitisation and improvements by implementing the 
Physical Internet, especially with a focus on reduced CO2 emmissions, increased transparency of the supply 
chain processes, increased efficiency, cost savings, and sustainability. All participants believed that PI can 
assist in obtaining these goals but there were numerous hurdles discussed which are still holding back 
efficient implementation of PI in industry. Amongst others, these were named as follows: 
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• Fear to share data: a full implementation of the PI requires all stakeholders to share data which requires 
especially for small companies (SMEs) a complete mind shift. Therefore campaigns are needed to 
convince all stakeholders of the advantage of data sharing and its benefits; 

• Full visibility remains impossible: in a competitive market, a full visibility of the supply chain remains a 
dream since there are always interest (groups) who will prevent this transparent approach. Legal 
requirements and governmental pressure might be needed to get to the level of transparency which is 
needed. 

• Lack of standards: in a future world of multi-modal transport standards will be needed to allow for easier 
‘plug and play’ in between e.g. different transport modes or countries or in between different actors; 

• Legal hurdles: a detailed analysis of the existing situation preventing the PI principles to be implemented 
should be undertaken. Legal obstacles are still holding actors back to move into the digital world; 

• PI still too little known: dissemination of promising results is key to get the PI known, understood, and 
accepted. ICONET can play an important role since the positive results from real-world Living Labs have 
shown that significant improvements are possible;  

• Realisation in (big) cities unsolved: the large number of players in a network, too much traffic leads to 
less efficiency of PI principles. On the other hand, initiatives of communities, societal and/or political 
pressure would lead to fewer players, less congestions, and full trucks, but also to less choice and 
competition. This issue needs to be addressed and manageable solutions need to be realised; 

• The right way to go ‘green’: Digitisation and PI is not necessarily seen as the way forward to going 
greener. It is widely believed that adoption and adaptation to future alternative energies are more 
urgent. 

8.6.1.2 Other Forum Activities 

A wider consultation on the ICONET outputs & deliverables has been performed on a continuous basis 
through feedback loops on all activities of the Forum: LinkedIn group, scientific presentation at conferences, 
webinars, workshops, seminars.  

During and until the end of ICONET, a large focus and interest was on the research level (publications) since 
ICONET was an R&D project. It is obvious that R&D results have been published most from the results 
achieved. However, ICONET has also looked into commercial aspects of the Physical Internet by developing 
and discussing business models around the Physical Internet idea. To keep all stakeholders involved and 
interested it was agreed to maintain some of the Forum Activities beyond the end of ICONET. 

8.6.2 Activity 2: E-Learning Module 

8.6.2.1 Module setup 

Sequencing the ICONET e-learning program, the course structure will be as follows: 

 

Figure 5: Structure of the ICONET e-learning program 

ICONET e-Learning Programme

Module 1:
The basics of PI

Module 2:
PI hub-centric

network

Module 3:
Corridor-centric PI 

network

Module 4:
e-Commerce 

centric PI network

Module 5:
Warehousing as a

service
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Planning and documenting the program and the modules is essential. The documentation will be used by the 
course designers as a guide to implement the activities and will be shared with learners at the beginning or 
throughout the course.  

The typical structure of an ICONET e-learning module is shown in Figure 6. 

 

Figure 6: Typical structure of an ICONET e-learning module 

where the: 

• Title screens: Title of the module, EU funding acknowledgement, learning objectives, and contents of 
module 

• Introduction: will be one or more introductory screens describing how the knowledge gained from the 
course will be used and the benefits of having that knowledge.  

• Content: will be a set of screens that make up the core of the lesson, combining text, media elements, 
examples, practice questions, ICONET solutions, etc. 

• Quizz: two to five questions about the contents of the module, including an evaluation of reached results, 
and an overview of correct answers at the end 

• Summary: a list of key points addressed and take home messages.  

The ICONET e-learning program will be set up in topics-format and hosted via One.com under the URL 
www.iconetproject-elearning.eu.  

8.6.2.2 Free and open-source tools 

Section 5.5.2 has provided an overview of conceptual ideas on internet-based learning or e-Learning. In this 
section, available tools were scanned and evaluated for their use within ICONET before a final decision was 
taken on which tool to use.  

 

 

Different available free & open source LMS tools were scanned (see  Figure 7.  

 

TITLE

(4 screens)

INTRODUCTION

(1 to 3 scr.)

CONTENT

(4 to 25 scr.)

SUMMARY

(1 screen)

QUIZZ

(2 to 5 scr.)
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Figure 7: Comparison of free and open source LMS 

8.6.2.3 Paid LMS tools 

As with many free tools, the functionality of LMS tools remains restricted. During the setup of the modules 
it became clear that on top of the learning functionalities, also a member (access) functionality would be very 
important. It was therefore checked whether integrated solutions are available. 

Different paid versions of LMS tools were checked against their capabilities of learning tools, integration 
options into websites, easiness to work with, and member management functionalities. Present options 
could be reduced to two main software packages which are essentially focussing on websites working with 
the Wordpress CMS: 

• LearnDash (https://www.learndash.com/): allows own branding, drag and drop course builder, quizzing 
options, video capabilities, access management to courses for learners and groups, large integration 
options for other tools 

• WPLMS (https://wplms.io/): offline functionality, course management incl. Sections, quizzes, 
assignments, grading, live chat functions, reporting, certificates, membership management, and many 
more 

Whilst both tools come with the fundamentally required functions for LMS tools, LearnDash seems to be 
slightly more focussing on the learning contents and tools around the learning itself with a modular approach 
being able to integrate into any existing CMS. WPLMS seems to offer a wider functionality around the learning 
experience itself and is a more complete ‘all-in-one’ solution.  

After careful considerations, evaluation of the available features, and checking the demo versions of the 
tools, it was decided to use LearnDash as the LMS for ICONET.  

LearnDash requires a (paid) plugin to be installed into the Wordpress backend of an existing website, plus 
additional tool(kits) if needed and further plugins if extra functionalities like e.g. payments of courses are 
needed. The website used for ICONET (www.iconetproject-elearning.eu) is built using Wordpress and 
installing the plugin and integration is therefore straightforward. Technical details of how the tools was 
integrated into the website are not documented in this report but can be found on the backend of the 
website. 

http://www.iconetproject-elearning.eu/
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8.6.2.4 Realisation of the e-Learning Modules 

As indicated in section 5.6.2.1, five modules have been set up as e-Learning modules, all of which are 
available via the ICONET e-Learning website under www.iconetproject-elearning.eu.  

The setup and realisation of these modules is here demonstrated using the last module ‘Warehousing as a 
service’ (LL4). The other modules are built following the same methodology and system.  

The following figures explain the concept and the realisation performed for Living Lab 4. It should be noted 
that improvements, changes, and amendments are still to be expected for the e-Learning modules since 
feedbcck from within ICONET was only possible towards the very end of the project and comments and 
suggestions from outside ICONET are still expected to be received after the end of the project. However, the 
e-Learning website, together with the e-Learning modules, will be maintained for a significant time after the 
end of ICONET. 

Figure 8 shows the title ‘slides’ for the ICONET e-Learning module ‘Warehousing as a Service’. It is set up as 
one of the modules on the ICONET e-Learning website and starts with a title slide, the EU funding 
acknowledgement and the agenda for the learning module. Note that the term ‘slides’ does not refer to a 
presentation here but individual pages of a website which can be moved forwards and/or backwards using 
the buttons on each of the pages. This allows a specific guidance to the learner where different manoeuvring 
can be allowed or restricted.  

 

Figure 8: Title ‘slides’ for ICONET e-Learning module ‘Warehousing as a Service’ 

Figure 9Figure 9 shows the introduction ‘slides’ of the e-Learning module, in this case introducing a market 
shift in the sector and responding to the question how logistics is responding to these new challenges. 

http://www.iconetproject-elearning.eu/
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Figure 9: Introduction ‘slides’ for ICONET e-Learning module ‘Warehousing as a Service’ 

 

Figure 10 shows a couple of the ‘slides’ from the contents part, here describing (some of) the simulation 
results and visualising the potential improvements for the ‘Warehouosing as a servise’ element of the PI.  

 

 

Figure 10: Overview of results from simulations performed in LL4 of ICONET 

The last figure (Figure 11) shows an excerpt of the quiz section of the e-Learning module, showing the section 
title, the first question and a simple result score. 
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Figure 11: Quiz ‘slides’ for ICONET e-Learning module ‘Warehousing as a Service’ 

The e-Learning module has been set up and discussed with LL4 colleagues. It also has been tested by different 
people from inside and outside ICONET and feedback has been integrated into the ‘slides’. Comments 
comprised the following issues: 

• Improvement of the manoeuvrability within the slides (jump to overview, jump backwards to previous 
slides); 

• Better sectional overview (where are we now and how long is it still to go?); 

• Integration of a summary slide with lessons learned and take-home messages; 

• Potential higher interactive elements to keep learners focussed. 

Overall, the e-Learning modules have been evaluated positively and were commented as a easy-to-
understand learning session even for people who are not too familiar with the Physical Internet, its elements, 
challenges, and opportunities. 

8.6.2.5 Monitoring the uptake of the e-learning module 

Learning analytics and reports offer insights into the progress of learners and ensure that objectives are being 
met. Viewing trends of participation, submissions, and other data will be collected and will assist us with the 
improvement of the e-learning experience, vastly helping retention rates and learners success. 

Evaluation of the programme and modules will be an ongoing activity even beyond the ICONET project 
duration: 

• during the development stage, to improve instructional courses or products (formative evaluation);  

• during or immediately after the implementation stage, to measure the effectiveness of education, 
training and learning (summative evaluation); and  

• some time after the course has been implemented, to understand if it is still valid or needs to be updated 
or modified (confirmative evaluation).  

8.6.2.6 Further steps 

As previously mentioned, the website will be held alive over the coming months and years and a close link 
and interaction will be maintained to the ICONET website (which will also stay alive beyond the end of 
ICONET). 
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It is also planned to further elaborate the e-Learning modules by improving its contents, implementing 
comments and suggestions from learners, and even to create new modules for learning experiences from 
different stakeholder viewpoints (e.g.shippers, freight forwarders, logistics service providers, etc.).  

It has also been discussed with ALICE that the website and the e-Learning modules would be integrated into 
the ALICE knowledge platform so that a long-term continuation of contents and learning experience would 
be available. 

8.6.3 Activity 3: PI Learning Requirements 

The addition of PI concepts to the currciculum have been discussed with the Chartered Institute of Logistics 
and Transport (CILT) with a focus on what is needed and the best level to introduce the concepts and the way 
of adding the concepts to the Key Knowledge Areas (KKA).  

The Chartered Institute of Logistics and Transport (CILT) is a global membership body with over 34,000 
individual members in over 34 countries across the world. Each CILT body shares common standards for CILT 
membership. They have defined Key Knowledge Areas (KKA) for chartered membership. The KKA are used to 
provide the basis for the development of CILT qualifications and the accreditation of university degrees and 
in-company development programmes.  

 

Figure 12 Explanation of Key Knowledge Areas (KKA) at CILT 

The CILT appeared very interested, and were concerned that freight movements can be made more efficient 
and that the use of real-time data will enhance transparency of position and movement of both orders and 
logistics assets. This transparency and availability of data will enable the Industry to reduce its carbon 
footprint and reduce cost and congestion at the same time.  
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9 Conclusions & Acknowledgements 

Deliverable D4.9 was prepared in the context of WP4 (T4.4) to report on the final status and the outcome of 
activities carried out under T4.4 for the specification of the Transferability Framework and Capacity Building 
Programme for the ICONET legacy. 

The implementation of PI concepts calls for the gradual change in Transport and Logistics business models 
over the next few years. The changes are needed to make collaboration much easier, where filling a truck 
does not need face to face agreements between shippers, but rather the collaboration is performed in PI 
Services software with all the necessary commercial and physical controls being provided. The PI model will 
be one of optimised hubs: a port, a warehouse serving a town or city, a large shipper or retail warehouse and 
optimised lanes where large volumes of freight flow between hubs or between collection and delivery points. 
The optimisation and administrative controls (the Digital Internet) will be provided by PI services mirroring 
the Physical internet.  

It’s important to remark that, besides the content of each dimension, what is even more important to stress 
is their mutually reinforcing character. ICT has provided new tools for supply chain actors to introduce new 
practices, and new business models further stretched ICT boundaries to turn themselves from theory to 
reality. 

The Transferability Framework and Capacity Building Programme had the central goal of identifying the 
activities and best practices to help maximize the future spreading and the impact of the ICONET results. 
Consequently, the aim was on generating and disseminating new knowledge from the ICONET project and 
from the Living Labs activities and use case implementations to foster the use of PI solutions from ICONET. It 
is so T&L and Supply Chain Directors can understand the simplicity and benefits of the Physical Internet. 

In particular, a framework has been defined with guidelines and plans for pushing new PI-inspired practices 
in the Supply Chains towards enabling more consistent and integrated PI deployments in the T&L sector 
thanks to ICONET and beyond ICONET. In addition, we identified the key messages and the ICONET results to 
disseminate and the most appropriate actions to take to improve efficiency in T&L sector thanks ICONET 
outcome and, ultimately, to generate new business value through PI. As part of these initiatives, ALICE 
Knowledge Repository will host, share, and promote ICONET’s outputs at least for the next few years.  

In addition, we outlined a Capacity Building Programme that provided a plan for e-learning modules (available 
beyond ICONET) to spread PI knowledge starting from know-how and technical skills acquired during the LL 
activities.  In addition, initiatives have been taken to promote the PI as key knowledge area in T&L sector 
thanks to connections established with the Chartered Institute of Logistics and Transport (CILT).  

The interaction with ALICE was of particular significance; their help in a route to disseminate through the 
arrangement of workshops did extend Project’s reach to a wide audience. ALICE is one of the bodies that has 
already taken over ICONET learning and outputs, to move them  forward along with the EU funded project 
PLANET. 

To effectively pursue such objectives we also focused on strengthening fruitful interactions between all four 
work packages. This initiative has been also fuelled by convergent activities to improve in general the overall 
dissemination process in ICONET aiming at a wider scope and impact. The initiative started from triggering 
actions for technical WP contributors (mainly WP2 and WP3) to communicate results and achievements to 
WP4. This has been also beneficial for the Transferability Framework because an effective dissemination of 
results is the main ingredient to reach the target audience and spread PI benefits to ICONET stakeholders.  

Key initial tangible achievement in of T4.4 was to initiate a more efficient organization and structured 
interworking between WP4.4 and WP3.  Without being  aware of what is discussed and emerging from the 
LL activities WP4 would have not been able to develop the Transferability Framework in the second part of 
the ICONET project to be used after the project is complete. This tighter interworking between technical WPs 
and WP3 was so important. Morever, a methodology was defined to drive more effective interactions 
between WP3 and WP4.4 in the final 5 months of ICONET. The methodology has been agreed between WP4.4 
and WP3 and aims at formalizing an “interface” between people working in  LLs and Transferability 
Framework for them to exchange data, ideas, achievements.   
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Firstly, in this report we have specified the strategies for the effective transfer of ICONET results starting from 
identifying specific outputs and categories of findings generated in the project, exploring as to how they can 
demonstrate the PI benefits and how they can generate value from PI through disseminating them to 
specified target audience. The ICONET Transferability Framework design considers the outcome of the 
Context Analysis to derive the inefficiencies of today’s T&L industry (i.e., gaps and barriers) and, accordingly, 
to state the most effective strategy to transfer results and to whom, foster innovation in the T&L ecosystem 
and, ultimately, to generate an impact from PI concepts.  

The project has added the knowledge and results highlighted in this document to the website, video, press 
and media actions as per the Communication Streams published in T4.2.  The output from ICONET has also 
been fed into the ALICE programme and Project PLANET and they will take on the ICONET PI concepts and  
supporting IT infrastructure and PI Services to the next level. 

 This report is the result of dedicated commitment and efforts of a focused workgroup that comprised 
members from across the, in particular Barbara Martini (CNIT), Silvia Fichera (CNIT), Steve Rinsler, Caren 
Tomkins (ELU), Nathalie Rousseau, Andreas Kortenhaus (ESC), Philippos Philippou (EBOS) and Gerasimos 
Kouloumbis (INLECOM) that actively elaborate and lay the foundations of the Transferability Framework and 
Capacity Building programme. We would also like to acknowledge all LL partners involved in WP3 for their 
support in providing their valuable results to build and organize the Transferability Framework and Capacity 
Building activities, and all ICONET partners from technical WPs (i.e., WP1 and WP2) that gave support in the 
survey circulated to carry out the context analysis.   

 


