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1 Introduction 

1.1 Purpose of the Document 

The deliverable 6.5.1 on hand forms the first of three parts of activity 6.5 dealing with 

standardisation and interoperability within the FENIX project. Its overall purpose is to cover 

recommendations for the use of standards in multi-modal transport collaborations and integration 

of existing standards in transport and logistics services to enhance interoperability. This first part 

aims at setting the scene for defined requirements for the integration of standards in corridor 

information systems with references to the work done so far in FENIX.  

Sub-!ŎǘƛǾƛǘȅ сΦр Ψ{ǘŀƴŘŀǊŘƛǎŀǘƛƻƴ ŀƴŘ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΩ ƛǎ ǇŀǊǘ ƻŦ !ŎǘƛǾƛǘȅ с ΨWorking Group 

Recommendations and sharing best practicesΩΦ The work of this Sub-Activity is embedded in and 

interlinked with a variety of other FENIX activities. This kind of contribution is described in chapter 3. 

To further set the scene, basic understanding and definitions of terms and their relationships 

regarding the topic of standards and interoperability are covered in chapter 4. Chapter 5 gives a 

more generic overview of recommendations for the use of standards and introduces the FENIX 

generic semantic model (see also Annex I). A glossary of terms in T&L (see also Annex II), that 

incoprates a list of abbreviations, is also part of this chapter. Apart from a link between other 

European projects dedicated to federal data exchange and FENIX in terms of the use of standards 

can be found here. Chapter 6 describes the learnings and recommendations derived from an in-

depth analysis of FENIX pilots and use cases. A conclusion completes the document as D6.5.1 feeds 

into other FENIX deliverables and will be pursued in upcoming activities leading into D6.5.2 and 

D6.5.3. 

The recommendations and findings intent to enhance the ongoing efforts within the FENIX project 

regarding pilot implementations and use case (UC)analysis. Consortium members involved in these 

tasks are the primary audience of this deliverable. The secondary audience is the broader interested 

public benefitting from the results of the FENIX project. 

1.2 Contractual References 

FENIX stands for ά! 9ǳǊƻǇŜŀƴ FEderated Network of Information eXŎƘŀƴƎŜ ƛƴ [ƻƎƛǎǘƛŎǎέ. FENIX is an 

action 2018-EU-TM-0077-S under the Grant Agreement number INEA/CEF/TRAN/M2018/1793401 

and the project duration is 35 months, effective from 01 April 2019 until 31 March 2022. It is a 
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contract with the Innovation and Networks Executive Agency (INEA) under the powers delegated by 

the European Commission. 

 

Communication details of the Agency: 

Any communication addressed to the Agency by post or e-mail shall be sent to the following 

address:  

Innovation and Networks Executive Agency (INEA) 

Department C ς Connecting Europe Facility (CEF) 

Unit C2 Transport 

B - 1049 Brussels 

Fax:+32 (0)2 297 37 27  

E-mail addresses:  

General communication: inea@ec.europa.eu  

For submission of requests for payment, reports (except ASRs) and financial statements: 

INEA-C2@ec.europa.eu 

 

Any communication addressed to the Agency by registered mail, courier service or hand-delivery 

shall be sent to the following address:  

Innovation and Networks Executive Agency (INEA) 

Avenue du Bourget, 1 

B-1140 Brussels (Evere) 

Belgium 

 

TEN-Tec shall be accessed via the following URL: 

https://webgate.ec.europa.eu/tentec/ 

 

Any communication details of the beneficiaries 

Any communication from the Agency to the beneficiaries shall be sent to the following addresses: 

For European Road Transport Telematics Implementation Coordination Organisation ς Intelligent 

Transport Systems & Services Europe: 

Eusebiu Catana 

Senior Project Manager 

Avenue Louise 326, 1050 Brussels 

E-mail address: e.catana@mail.ertico.com  
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2 Executive Summary 

Standards and interoperability are essential success factors both for the FENIX project as a whole 

and for the individual pilots in particular. In the context of multi-modal supply chains, therefore this 

document is based on results of the work of DTLF and others and reflects the current status of the 

FENIX project work done so far in analysing, understanding and recommending the use of standards. 

In detail, D6.5.1 is the first of three deliverables to build on and refine the DTLF work identifying the 

applicable standards for multi-modal transport to provide a targeted and reliable basis for the 

specific scope of the FENIX project. 

Generally, by using common global standards within the local Pilot Sites interoperability can be 

achieved at a European level between the different FENIX Project Pilot Sites and their Use Cases. 

This will ensure a harmonized business messaging communication that offers a multitude of 

advantages. Overall, the optimum goal is to lay the foundations for achieving coherent, 

interoperable communication over the FENIX network and where feasible, base these 

communications (exchanges of business messages) among different stakeholders and platforms on 

common standards used; these communications may cross multiple Pilot Sites (i.e. within a single 

TEN-T or across TEN-T corridors where they may intersect). 

Along with the work on D6.5.1, a 2-step-approach on semantics and business choreography has 

been provided: 

1. Bottom-up approach -> recommendation for the use of standards in pilot sites 

An in-depth analysis of pilot sites and use cases was carried out to identify standardisation and 

interoperability gaps and, considering potential opportunities, and to propose standards apply for 

the local Pilot Sites. For achieving this, a deconstructive method was followed with a focus on each 

different sequence of the Use Cases first to clarify and identify the standardisation situation AS-IS 

and to secondly propose any potential Standards Application (if applicable) as a situation TO-BE.  

Since D6.5.1 refers to the work done so far, the most mature use cases of the pilot sites were 

analysed. For this reason, this document might be, on the one hand, regarded as a snapshot of the 

ongoing work. On the other hand, the results so far can certainly be considered as representative 

results, for all pilots. 

2. Top-down approach ς model covering T&L semantic in general 

The creation of a generic semantic model was started in order to give overview and guideline how to 

use the recommendations coming from the bottom-up approach. The semantic model merges the 
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physical world with the virtual world, creating a hybrid environment along with the so-called Digital 

Twins. This might be one of the key building blocks for safeguarding interoperability in FENIX. Only 

through the worldwide uniqueness of objects in a uniform semantics, the automatic capture of 

objects and the exchange of information via standardised interfaces can all the necessary 

information be made available in real-time to all participants in the horizontal and vertical value-

added chain. It establishes the basis for interoperable data exchanges and ensures that data 

elements are understood in the same way by all communicating parties. The FENIX semantic model 

correlates with the connector architecture on the one hand and the practical requirements from the 

pilot sites on the other hand.  

BƻǘƘ ŀǇǇǊƻŀŎƘŜǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǇŀǊŀƭƭŜƭ ŀƴŘ ŦŜŜŘ ƛƴǘƻ ǘƘŜ ΨRecommendations for the use of 

standards with ref. to the work done so farΩΦ 

 

Moreover, this document provides two more major outcomes for the FENIX consortium to foster the 

use of standards and therefore interoperability within the federated architecture: 

1. Logistics Service Classification 

In order to help out in the findability, a draft classification is developed that will feed especially 

ƛƴǘƻ ǘƘŜ C9bL· !ŎǘƛǾƛǘȅ оΩǎ ōǊƻƪŜǊ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ǘƻ ǎǳǇǇƻǊǘ ƳŀǇǇƛƴƎ ƻŦ ǇƭŀǘŦƻǊƳ ǎŜǊǾƛŎŜǎΦ  

2. Glossary 

The glossary contains definitions and explanations of terms so that they can be understood in 

the same way across all actors within and outside of FENIX. 

 

Last but not least, the following key findings and recommendations can be summarised: 

1. Lƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ 9ǳǊƻǇŜŀƴ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ CǊŀƳŜǿƻǊƪǎΩ ό9LCύ1 motto for semantic interoperability, 

the partners of Sub-Activity 6.5 highly recommend ensuring άǿƘŀǘ ƛǎ ǎŜƴǘ ƛǎ ǿƘŀǘ ƛǎ ǳƴŘŜǊǎǘƻƻŘέΦ 

Nevertheless, the FENIX consortium is still discussing if it it is feasible to standardise the message 

syntax of the wrapped original message in the FENIX message within the timeframe available.  

2. Regardless of which IT system is used, the need for unique identification of objects and entities 

that are independent of specific actors in the supply chain must be emphasised. In the vast 

majority of cases, the objects and entities relevant for transport & logistics in general and the 

                                                             

1 https://ec.europa.eu/isa2/sites/isa/files/eif_brochure_final.pdf 
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FENIX pilots, in particular, can easily be supported using global independent identification 

schemes. 

3. All FENIX partners are encouraged to consider semantic as well as technical interoperability. 

Ultimately, the combination of technical and semantic interoperability can be seen as one of the 

key factors for the successful implementation of the FENIX results in the market on a larger scale. 

2.1 Summary of recommendations for the use of standards in pilot sites 

Several identifiers are recommended to mark, e.g. actors, transport means, transport items and 

information exchanged between actors in an unambiguous way. This is ensuring the ability to 

establish linkage between and among actors and objects. With the table, a summary of the actors, 

objects and information exchanges (Generic Flows) and recommendations for the use of global data 

standards is provided. Within this task, one of the main challenges identified is the overwhelming 

number of information exchanges each of the pilot sites intends to implement in FENIX. But some 

information exchanges are used by most or even all pilot sites: 

Table 1 Extract of the recommendation table (chapter 6.1) showing the most frequently used information flows 

Generic flow To-Be ID Key (recommendation)2 
EDIFACT / 
EANCOM 

XML 
ISO/IEC 

19987/EPCIS 

Book Shipment 

ISO/IEC 15459-6  
GSIN (for the shipment) 

ISO/IEC 15459-1/  
SSCC (for the transport units) 

IFTMIN 
Transport 
Instruction 

Not 
applicable 

Book Consignment/s 

ISO/IEC 15418 /GINC (per 
consignment); 

ISO/IEC 6523/GLN (from/to locations 
and Consignor/Consignee) 

ISO/IEC 15459-1/ SSCC 

IFCSUM / 
IFTMBF 

Transport 
Instruction 

Not 
applicable 

Confirm 
Consignment 
departure 

ISO/IEC 15418/ GINC; BIC; ISO/IEC 
6523/GLN 

IFTSTA Transport 
Status 

Notification 

Observe 

Confirm Transport 
Means departure 

ISO/IEC 6523/GLN for arrival and 
departure points;  

ISO/IEC 15459-6/ GSIN for individual 
shipments;  

ISO/IEC 15418/ GINC for consignments;  
Transport Means ID Key 

IFTSTA Transport 
Status 

Notification 

Observe 

Report status / 
Progress 

ISO/IEC 15459-6/ GSIN, ISO/IEC 15418/ IFTSTA Transport Observe 

                                                             

2
 The ID Keys mentioned in this column represent the most relevant identifiers. In general, several other 

identifiers and/or global data standards will also be used within these information exchanges. 
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Generic flow To-Be ID Key (recommendation)2 
EDIFACT / 
EANCOM 

XML 
ISO/IEC 

19987/EPCIS 

GINC, BIC, ISO/IEC 15459-1/ SSCC Status 
Notification 

Share transport 
means position 

Truck Licence Plate; VIN;  
IMO Vessel Number; 

Barge ID (ENI); 
Rail Vehicle ID (EVN) 

Not 
Applicable 

Transport 
Status 

Notification 

Observe 

Confirm 
Consignment 
delivery 

ISO/IEC 15418/ GINC 
BIC; ISO/IEC 15459-6/  

GSIN (for individual shipments); 
ISO/IEC 15459-1/  

SSCC (for transport units) 

IFTSTA Transport 
Status 

Notification 

Observe 

Confirmation 
Container delivery 

ISO/IEC 6523/GLN;  
BIC; ISO/IEC 15418/ GINC  

ISO/IEC 15459-6/ GSIN (for individual 
shipments) 

IFTSTA Transport 
Status 

Notification 

Observe 

Confirm Transport 
Means arrival 

Transport Means ID Key; ISO/IEC 
6523/GLN 

IFTSTA Transport 
Status 

Notification 

Observe 
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3 Sub-Activity 6.5 ς Collaboration in FENIX Project Environment  

3.1 Positioning of Sub-Activity 6.5 to Activities and Sub-Activities within the Project 

Standardisation is more or less a prerequisite to enhance interoperability. Although interoperability 

is one of the most crucial pillars in the FENIX project; it is highly fragmented within the project 

structure. Nevertheless, the consortium committed to following the European Interoperability 

Framework EIF that is also recommended by the DTLF. According to the EIF Sub-Activity 6.5 has 

assumed the task of semantic interoperability whereas the other layer legal, organisational and 

technical interoperability is covered by Sub-Activity 2.5 and Activity 3. The Figure 1 and Figure 2 

depicts the correlation between the FENIX Activities and the Interoperability layers from EIF: 

 

Figure 1 Interoperability ς Responsibilities within FENIX 

A detailed view into the Activities and Sub-tasks clarifies once again the fragmentation of the 

interoperability issue over the whole project. According to the interoperability layers from EIF 

several other activities can be sorted along with the layer.  

Legal interoperability might also be considered within Sub-Activity 6.3 and 6.4 as they focus parts of 

the governance at the federation level of FENIX. Together with Sub-Activity 2.5 interoperability 

changes to the operational level of interoperability as this activity defines governance rules at 

platform level. In parallel Activity 3 defines a governance structure for data exchange with clarifying 

access and certification rules.  

The next step in operational interoperability is done by Sub-Activities 6.1 and 6.2 on a level of 
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quality. Also, with Sub-Activity 2.4 in charge of performance and interoperability specifications, it 

becomes more and more operational for the duration of the FENIX lifetime. Whereas Sub-Activity 

6.6 focuses on the era after the project duration.  

Especially Sub-Activity 6.5 but also Sub-Activity 6.6 are looking at operational scenarios. Sub-Activity 

6.5 needs to understand the issues that may hamper interoperability by analysing the physical 

logistic flows, and the accompanying data exchange flows through so-called sequence diagrams. 

Together with the pilot site teams and the GS1 member organisations (GS1 affiliated entities) Sub-

Activity 6.5 wants to figure out what kind of standards are in use to state an as-is-situation. This 

analysis leads to an identification of gaps that should be closed to ensure interoperability in data 

exchange. Sub-Activity 2.3 is then in charge of the validation.  

Semantic and technical interoperability has to be bridged by Activity 3 providing the FENIX 

connector and Sub-Activity 6.5 providing a semantic model that can support the understanding of 

the original message that is encapsulated by the FENIX message. The FENIX semantic model will face 

interoperability definitions on semantics as well as on choreography to ensure interoperability not 

only within FENIX but also with other provisions like FEDeRATED. (The semantic model will be 

described in chapter 5.3. Within annexe I the entire model can be found.) 

Activity 4 tasks operations framework, pilot roll-out and cross-site tests will demonstrate whether or 

at what level interoperability takes place. 
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Figure 2 Overview of the Interoperability-related Activities in Relation to the EIF Model 

3.2 Contributions and Recommendations to Other Activities  

Sub-Activity 6.5 forces a strong alignment with most of the other FENIX Activities to meet the 

demands of the fragmented interoperability topic and to attempt to ensure the use of standards 

where feasible. 

The following list provides an overview of the activities that have been supported by Sub-Activity 

6.5. 

Activity 1 - Project management 

¶ Support in dissemination on dedicated LinkedIn channel 

¶ Several speaker slots on international GS1 Events to represent FENIX 

¶ Dissemination part 1  

o International project presentation in Belgium via GS1 Global Office channels, GS1 

Association Greece, GS1 France, GS1 Germany 

o Press releases, websites, customer newsletter and customer magazines, social 

media channels 

Activity 2 - Strategic dialogue, cross-corridors collaboration and pilot roll out preparation 

¶ A2.2: Common requirements for the federated architecture of platforms  

o D2.2.2 - Common requirements for the architecture of the federated platfonns 

¶ A2.3: Definition of the validation process to support overall interoperability across the TEN-T 

corridors 
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¶ A2.4: Performance & Interoperability Specifications 

 

¶ A2.5: Governance model for collaboration 

o Governance of Interoperability 

Activity 3 - Technology integration 

¶ A3.2 - Build the federated infrastructure 

o Contributions to the Taskforces IDM (Identity Management), Data Exchange and 

Broker 

o Standardisation of critical terms used within the consortium 

Á Set-up of a common FENIX list of services incl. definition 

Á Classification of services to broker list 

Activity 4 - Pilots roll out 

¶ Assessment of all pilot sites and their use cases using the methodology of sequence 

diagrams to  

o analyse of the use of standards along the supply chain processes 

o clarify meanings and definitions of logistics terms often used in different ways 

o recommend possible unambiguous standards that might support the pilot in terms 

of effectiveness and interoperability 

o find overlappings across pilots and use cases in terms  

¶ In-depth analysis and collaboration of GS1 Germany, GS1 Belgium, GS1 Global Office, GS1 

Association Greece and GS1 France with the pilot site teams. 

Activity 5 - Evaluation 

¶ Recommendation on interoperability KPI assessment. 

 

The following list provides an overview of the activities in terms of workshops, meetings and 

initiatives to foster the alignments across the whole project. 

 

1. Technical Workshops on Interoperability 

a. November 2019 

b. December 2020 

2. Standardisation questionnaire to all pilot sites 
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3. Official request for the analysis of use cases in pilot sites with the help of sequence diagrams 

4. Support of the pilot site teams on a local basis ς Availability of the GS1 Member Organisations in 

Austria, Belgium, France, Greece and Spain to discuss on a regional basis and to figure out the 

standards in use, eventual gaps, or recommendations during face-to-face meetings and calls. 

5. Working group Standardisation & Interoperability 

a. Call March 2020 

b. Call July 2020 

6. Several/regular alignment meetings on interoperability with 

a. Activity 2 

b. Activity 3 

c. Activity 4 

d. Activity 5 

e. Sub-Activity 6.6 

Sub-Activity 6.5 together with Sub-Activity 2.5 and 6.6 have compiled a list to demonstrate 

overlappings and synergies in terms of 1. Data Exchange/Interoperability/Standardisation, 

2. Certification/Governance, 3. Operational scenarios, and 4. Business models. The objective of this 

exercise was to provide added value to each deliverable in terms of similar topics in several 

ŘŜƭƛǾŜǊŀōƭŜǎ ŀƴŘ ǎȅƴŜǊƎƛŜǎ ƛƴ ŜŀŎƘ ƻǘƘŜǊΩǎ ǿƻǊƪ. 
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4 Definition of Standards and Interoperability within FENIX  

This chapter provides foundational information on standards and interoperability built upon in the 

following chapters in which the findings of this chapter are broken down regarding concrete 

relevance for FENIX as such (see chapter 5) and for the pilots and use cases (see chapter 6) of FENIX 

in particular.  

Topics addressed exploit on preliminary work of institutions, organisations, projects and 

programmes including the Digital Transport and Logistics Forum (DTLF), the European 

Interoperability Framework (EIF) of the European Union, the EU project FEDeRATED Network of 

Platforms and International Data Spaces Association (IDSA). 

As sub-ŀŎǘƛǾƛǘȅ сΦр ƭŜŀŘŜǊΣ D{м ŜǎǘŀōƭƛǎƘŜŘ ŀ ŘŜŘƛŎŀǘŜŘ ǿƻǊƪƛƴƎ ƎǊƻǳǇ άǎǘŀƴŘŀǊŘƛǎŀǘƛƻƴ ϧ 

ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅέ ǿƛǘƘ ƳŜƳōŜǊǎ ŦǊƻƳ ǘƘŜ FENIX consortium mostly working within pilot sites to 

determine what kind of support and recommendation is needed and to implement a common 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǿƘŀǘ ƛǎ ƳŜŀƴǘ ōȅ άǎǘŀƴŘŀǊŘƛǎŀǘƛƻƴ ŀƴŘ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅέΦ 

This working group dedicated to standards and interoperability may be the start of becoming a more 

significant community around all standards and interoperability tasks within the FENIX project. The 

objective of the group is to set the scene of a comprehensive discussion and definition of what the 

consortium wants to archieve in terms of interoperability.   

4.1 Definition Standards 

¢ƘŜ ǘŜǊƳ άǎǘŀƴŘŀǊŘǎέ ƴŜŜŘǎ ǘƻ ōŜ ŘƛǾƛŘŜŘ ŦǊƻƳ ǘƘŜ ǘŜǊƳ άǎǘŀƴŘŀǊŘƛǎŀǘƛƻƴέΦ ¢Ƙƛǎ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ Řƻ 

as colloquially those terms are sometimes mixed up or used as synonyms:  

¶ Standardisation is the process of developing, defining and establishing standards whereas  

¶ standards are the result of this process.  

In the FENIX context, it is the standards that are essential in the first place, not the standardisation 

process. FENIX is not a standardisation project. No standards are developed. Rather, FENIX looks into 

what standards exist that could be of use for the FENIX purposes. As such, FENIX is about adopting 

standards. By doing so, the proliferation of standards being recommended by FENIX will help to 

strengthen the weight and importance of these standards. Although FENIX does not focus on the 

development of new standards, the work carried out under the project will inevitably contribute to 

the creation of new or revised industry specifications and thus to more formal standardisation. 
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4.2 Standards Organisations, Approaches and Results 

Many standardisation processes in principle follow the same sequential steps (such as requirement 

analysis, solution development, IPR assessment, etc.), but they do not necessarily generate the same 

results. This may be due to differences between the nature of organisations, or due to a specific 

approach (e.g. formal or non-formal) towards standardisation processes. It can also be a result of an 

ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƛƳƛƴƎ ŀǘ ǎǇŜŎific standardisation deliverables (e.g. guideline documents 

or test specifications). 

When considering the potential standards involved in FENIX related developments, we must 

consider the differences between types of standards bodies, as well as differences between the 

standardisation processes they support, and between the standardisation deliverables they produce. 

¶ Different types of standards bodies 

On a European level, there are three formal standards organisations: CEN (European 

Committee for Standardisation), CENELEC (European Committee for Electrotechnical 

Standardisation) and ETSI (European Telecommunications Standards Institute). These are 

recognised by the European Commission and meet the World Trade Organisation criteria for 

standards-setting. All three have cooperation arrangements in place with their global 

counterparts: ISO, IEC and ITU. In addition, there are several formal standards bodies 

working at a national level, which also have a broader impact (e.g. ANSI (American National 

Standards Institute), BSI (British Standards Institute) or DIN (German Institute for 

Standardisation)). 

Formal standardisation processes require relatively long periods for approval processes to 

be completed. However, many aspects of ICT standardisation are covered by industry 

consortia and trade organisations rather than formal standards bodies. Industry consortia do 

not primarily aim at producing formal standards, and many times set out to address or 

resolve only a limited number of specific issues. Despite the less formal character of the 

industry standards they produce, their strong focus on particular market segments or 

technical challenges often proves to be an efficient way for generating critical mass among 

stakeholders, necessary for successfully completing standardisation processes. 

For example, GS1 is dedicated to the design and implementation of global standards and 

solutions to improve the efficiency and visibility of supply and demand chains globally and 

across sectors. The GS1 system of standards is the most widely used supply chain standards 

system in the world. The standards are designed for intersectoral and long-term use. They 
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are regularly maintained and developed. Having been granted ARO (Approved Referencing 

Specification Originator) status by ISO/IEC Joint Technical Committee GS1 standards may be 

referenced by ISO, e.g. the technical standard ISO IEC 19987 Event Information Exchange Standard 

(EPCIS). 

¶ Different standard types 

Standard Types are of importance to qualify at what level we will situate the work we do 

(and do not). 

o Product 

o Services 

o Processes 

o Management 

 

¶ Different types of standardisation results 

The ICT standardisation environment is characterised by a large number of standards bodies, 

generating an even larger number of standardisation activities. Even with these differences, 

however, the deliverables resulting from these activities can be grouped as follows: 

o Formal standards, sometimes also referred to as de jure standards, are normative 

documents from formal standards bodies and have passed through a full and open 

consensus process. They are implemented on a national level, and there is intense 

pressure to apply them; formal standards have a legal basis and can be made 

mandatory but considerable time (up to 4 years) is needed for completing the full 

approval process. 

o Technical or industry specifications are based on consensus among members of 

standards bodies, consortia or trade organisations and do not have a formal 

character or legal basis; they are recommendations and require less time to produce 

(1-3 years) but when widely accepted and used in practice by relevant market 

players they can become de facto standards. 

o Workshop Agreements are industry recommendations developed by interested 

stakeholders through a short-track process (6-12 months) often facilitated by several 

formal standards bodies; workshop agreements serve as industrial consensus 

documents between participating individuals and organisations and can be revised 

relatively easily. 

o Conformance, test applications, reference implementations and guidelines aim to 
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support interoperability between and easy rollout by market players of products and 

services based on formal standards or industry specifications. They have an 

informative character and are usually produced in a relatively short timeframe (6-12 

months). 

o Technical reports are informative documents supporting further standardisation 

work, e.g. by identifying the need for additional technical clarifications in ς or 

between ς existing specifications, standards, or guideline documents. 

Both formal standards and industry specifications that are developed in an open process and are 

publicly available under so-called Fair, Reasonable and Non-Discriminatory (FRaND) terms, can be 

ǊŜƎŀǊŘŜŘ ŀǎ ΨƻǇŜƴ ǎǘŀƴŘŀǊŘǎΩΦ bŜǾŜǊǘƘŜƭŜǎǎΣ ǘƘŜǊŜ Ŏŀƴ ōŜ ŀ ǘǊŀŘŜ-off between the impact of a formal 

standard, and the amount of time (and in some cases also resources) it takes to produce. 

Although FENIX does not focus on developing new standards, the work undertaken in the project 

due to its business focus and practical nature will inevitably contribute to the establishment of new 

or revised industry specifications and thereby more formal standardisation. In this context, Sub-

Activity 6.5 builds upon earlier DTLF work (see ά/ƻƳƳƻƴ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ {ǘŀƴŘŀǊŘǎ ǿƛǘƘƛƴ ǘƘŜ 

FENIX Contextέ. 

4.3 Government Role 

National governments often play an important role in establishing standards for industry. In some 

cases governments will mandate the use of specific standards developed by government recognised 

standards bodies related to safety, communications or other areas having an overall effect on 

society. Governments also influence standards through procurement where references to standards 

in government purchasing requirements can often motivate suppliers of products and technologies 

to comply with standards to be eligible for large government contracts for products and services. 

While governments most often reference standards specified by recognised standards bodies such 

as CEN, CENELEC, ETSI or ISO, they sometimes establish standards directly through regulations that 

mandate specific information be supplied with products or that information concerning goods or 

materials be provided following specific categorisations or formats. In these cases, the data 

categorisation or formats are defined by the government regulation itself, which provides as part of 

the mandate for compliance a standard specification for information exchange. For example, in the 

food sector, a standard for the labelling of beef and veal has been specified and mandated across 

Europe directly by the European Commission rather than referencing a labelling standard from a 

standards body. 



   

 

29 

 

4.4 Emerging Standards 

The FENIX project is addressing state-of-the-art technologies for corridor information systems and 

T&L services to enable the development and deployment of business components and services. 

Some of the most relevant technologies and specifications related to FENIX are de facto standards 

that are recognised more for their widespread usage or acceptance, rather than having passed 

through a process of industry review and consensus or formal approvals. 

These emerging standards often have associated communities of users who create momentum for 

industry acceptance and adoption even though the standards development process is often no more 

structured than a website for downloading a specification or an open-source reference 

implementation, and a discussion board where the main contributors to the specifications and 

industrial and academic users can interact. Nonetheless, there are several examples of successful 

industry standards that were established through very similar arrangements (e.g. Linux). 

A natural progression for many of these emerging standards is that alternative implementations or 

specifications appear (driven by different application domain-specific requirements) creating 

divergence. When this occurs, and the emerging standards reach a level of maturity, efforts to 

converge the various alternatives are undertaken. This convergence process functions quite similarly 

to the consensus process utilised by member-based standards bodies, consortia or trade 

organisations. 

4.5 Common Understanding of Standards within the FENIX Context  

The FENIX project undertakes no standardisation efforts as standardisation addresses the process of 

creating standards. Rather, the FENIX project investigates the need for standards within the use 

cases of the project. FENIX through the Use Cases identifies best practices, the relevance and the 

needs, also the benefits of introducing the use of standards in day to day supply chain and 

transportation collaboration. 

Recommendations for the use of standards will be derived from this effort in order to support the 

implementation of those standards within the pilot sites. Thus, already existing standards will be 

adopted and implemented more broadly. This helps to strengthen the effect of these standards, 

which in turn helps securing investments.  

In case, there are additional needs for standards identified, it may be valuable to initiate or engage 

in standardisation work outside FENIX. FENIX itself will not create new standards but allows to 

analyse gaps in essential processes and to give feedback about existing or new standards, which 
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might be valuable input for the further development of standards. This elaboration will be covered 

with D 6.5.3. 

The Digital Transport and Logistics Forum (DTLF), provided a first tentative overview of standards 

that could be relevant for the development of the Federative architecture of Platforms. Parts of this 

overview was integrated into D2.2.2 ς Common requirements for the federated architecture of 

platforms, chapter 5 ς Standardisation. 

This overview identified the challenge that there are myriads of standards available for an 

astoundingly wide scope of applications. DTLF tries to narrow down the overwhelming number of 

standardisation areas to a number of areas that are most likely going to be relevant for any work and 

projects that would follow on. In particular, the various modes of transport (Maritime, Air, Road, 

Parcel & Postal, inland waterways and rail) and multi-modal environments (e.g. global freight 

forwarding, intermodal container standardisation) were used to structure the work of identifying the 

most relevant standardisation areas within the context of the Federative Platforms. 

A number of ISO standards have been also identified that are mode independent but likely very 

relevant to some of the technical elements of the information exchanges within and among the 

Federative Platforms. The DTLF document remains quite high level in each of those areas and does 

not go into any real detail regarding exactly which standards within these standardisation areas 

would be the ones that would (have to) be used within the context of specific projects like FENIX in 

order to achieve the goal of interoperable Federative Platforms.  

According to the Grant Agreement, Sub-!ŎǘƛǾƛǘȅ сΦр ŎƻǾŜǊǎ ǘƘŜ 5¢[C ōǳƛƭŘƛƴƎ ōƭƻŎƪ άtƭǳƎ ŀƴŘ 

tƭŀȅέκ.ǳǎƛƴŜǎǎ ǇǊƻŎŜǎǎ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅέ όǎŜŜ Figure 3). 

 

Figure 3 Sub-Activity 6.5 with reference to the DTLF Building Blocks  
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4.6 Definition and Expressions of Interoperability  

The term interoperability generally describes the ability of organisations to interact via jointly 

supported processes, for example, on a technical level by exchanging data via their ICT systems.  

As expressed by the European Interoperability Framework (EIF) of the European Union (see Figure 

4), in addition to technical interoperability, there are other levels of interoperability that come into 

play when viewed as a whole. The model on which the EIF is based comprises the following four 

levels: 

ω Technical interoperability, 

ω Semantic interoperability, 

ω Organisational interoperability and 

ω Legal interoperability. 

Even if this model was initially developed with a view to public administrations, due to its generic 

approach, it could be άǘǊŀƴǎƭŀǘŜŘέ and applied to the initial question presented here on the 

interoperability of logistics platforms. 

 

 

Figure 4 Interoperability expressions according to the EIF Model 

4.7 Semantic Interoperability and its Relevance 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 9LC aƻŘŜƭΣ ά{ŜƳŀƴǘƛŎ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜ ǇǊŜŎƛǎŜ ŦƻǊƳŀǘ ŀƴŘ ƳŜŀƴƛƴƎ 

of exchanged data and information is preserved and understood throughout exchanges between 

parties, in other words, άwhat is sent is what is understoodέ. 

The semantic aspect refers to the meaning of data elements and the relationship between them.  

It includes developing vocabularies and schemata to describe data exchanges, and ensures that data 
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elements are ǳƴŘŜǊǎǘƻƻŘ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ōȅ ŀƭƭ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ǇŀǊǘƛŜǎΤ ΧέΦ3  

Regarding the relevance of standards in this context, it is further stressed. However, unless 

standardisation efforts mature in the semantic interoperability layer, it is challenging to ensure 

seamless information exchange, free movement of data and data portability among the Member 

States to support a digital single market in the EU. 4 

4.8 Other Federative Networks of Relevance for Interoperability 

A variety of European projects and mandates have in the past been devoted to federal networks 

which are essential for this result. The following ones depicted in Figure 5 are to be highlighted:  

 

Figure 5 Overview of European projects and mandates dedicated to federative networks in FENIX 

 

 

                                                             

3
 https://ec.europa.eu/isa2/sites/isa/files/eif_brochure_final.pdf, p. 29f. 

4 https://ec.europa.eu/isa2/sites/isa/files/eif_brochure_final.pdf, p. 30. 
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We can depict the way interoperability has been brought forward as three steps: 

1. One-on-One business relationships: This builds a direct link between entities, as single entity to 

another single entity, in general using proprietary connections. 

a. Earlier projects: EU FP7 SEC Cassandra and EU FP7 iCargo with an initial version of 

Logistics Core Components Ontology (see also ontology.tno.nl; logistics core ontology, 

logistics services ontology and transport ontology) 

2. Ecosystem relationships: This builds a de facto interaction standard between stakeholders of the 

same platform. 

a. DTLF 1st mandate: 07/2015 ς 06/2018 

i. AEOLIX: 09/2016 ς 08/2019, with use of the ISO IEC 19845:2015 and the use of 

the UBL V2.1; 

ii. AEOLIX: UBL v2.1 (ISO/IEC 19845:2015 Information Technology ς Universal 

Business Language; https://www.iso.org/standard/66370.htmlύ άǘƘŀǘ Ŏŀƴ ōŜ 

ǳǎŜŘ ƛƴ ƎŜƴŜǊƛŎ ǇǊƻŎǳǊŜƳŜƴǘ ŀƴŘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŎƻƴǘŜȄǘǎέΦ 

iii. SELIS: 09/2016 ς 08/2019, with the use of the ISO IEC 19845:2015 and the use of 

the UBL V2.1;  

SELIS: best out UN/CEFACT and especially the CCTS (Core Components Technical 

Specifications), the CCL (Core Components Libraries) and focussed Reference 

Data Models (RDMs); WCO; GS1; UBL and IATA cargo-XML. 

3. Network of platforms: This is the latest step where ecosystems are being proposed to open up 

and increase the interactions with other ecosystems. 

a. DTLF 2nd mandate: 09/2018 ς 09/2023 

i. FENIX network: 04/2019 ς 03/2022 

ii. FEDeRATED platforms: 11/2019 ς 10/2023 

Step 1: This interoperability can be matched with the timeline of the projects mentioned above as 

one-on-one relationships before 2015 in projects like CO-GISTICS, eFreight, or iCargo or specific 

transport modes like Sprint@S2R, or C-ITS projects. eFreight and iCargo defined and implemented 

so-called Access Points entirely in line with the four-corner model that is the basis for federative 

networks. Hence the concepts of eFreight and iCargo were meanwhile moving towards the concept 

of Federative Networks. 

Step 2: When looking at step 2, extending the connections between actors, an optional data 

transformation service has been put in place in a project like AEOLIX (see below), which is one of the 

https://www.iso.org/standard/66370.html
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ways that has been developed (in this case, through the SDK). Another way of a working set was by 

integrating the Data Transformation Service in the toolkit of the AEOLIX platform (see Figure 6). 

 

Figure 6 Data transformation "Remote Repository Storing XSLT" in the AEOLIX project5
 

Although the Data Transformation service has been developed, adoption by the different Living Labs 

was low. This has not prevented the actors of all Living Labs to exchange data and provide data 

enhancing services over the AEOLIX network. The partners created direct integrations over the 

AEOLIX network at Living Lab level, using syntaxes agreed bi-laterally. 

The two distinct projects AEOLIX and SELIS recommended striving for a common language between 

actors. Both projects referred to the Universal Business Language, standardised in the ISO IEC 

19845:2015). Nevertheless, several gaps in the UBL standard information exchanges were identified 

and worked out by the integrators in the Living Labs to achieve the intended data enhancing 

services. 

Step 3: In parallel to these two projects, the recommendation was made through the DTLF as how 

the next steps towards standardisation and further interoperability would be achieved. DTLF 

recommended the creation of a semantic model (also referred to as logistics model) with its 

ontology (see Figure 7). 

                                                             

5 AEOLIX, 2018, D3.1 AEOLIX Ecosystem Technical Architecture Specification 
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Figure 7 Generic approach ς registration and connection services6  

The FENIX-network and FEDeRATED projects further elaborate this semantic, or logistics, model in 

response to the DTLF recommendation. 

Other logistics data exchange research and innovation projects have been carried out or are being 

implemented, but most of them do not contribute to the same extent as the projects, associations, 

organisations and working groups mentioned above. 

There are also further initiatives that may be taken into account, like the EU Digital Agenda and 

Digital Strategy, the Single Window.  

In parallel and even prior to all these projects, on the operational side of logistics, specific parts of 

the business processes have already been standardised in various financial flows such as ordering 

ŀƴŘ ōƛƭƭƛƴƎ ό¦b /9C!/¢Σ D{м Χ t9tth[ύ ŀǎ ǿŜƭƭ ŀǎ ƛƴ ŎƻƴǘǊƻƭ ǇǊƻŎŜǎǎ ƛƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭƻƎƛǎǘƛŎǎ 

transactions crossing borders to enable the customs control (WCO). 

 

                                                             

6 DTLF wŜǇƻǊǘ ά5ŀǘŀ ǎƘŀǊƛƴƎ ƛƴ ǎǳǇǇƭȅ ŀƴŘ ƭƻƎƛǎǘƛŎǎ ŀǎ ŎƻƳƳƻŘƛǘȅ ς The Digital Transport and Logistics Forum 

ό5¢[Cύ {ǳōƎǊƻǳǇ нΥ ŎƻǊǊƛŘƻǊ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳǎέ Σ ǇΦ тф 

(https://ec.europa.eu/transparency/regexpert/?do=groupDetail.groupMeetingDoc&docid=14276). 

(https://ec.europa.eu/taxation_customs/eu-customs-data-model-eucdm_en) 
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Standards in use 

ω WCO: existing customs data model for more than 10 years 

ω EUCDM: EU Customs Data Model compatibel with WCO (World Customs Organization) 

ω UN: working groups on trade facilitation 

o UN/CEFACT 

o UN TDED = ISO7372: UN Trade Data Elements Directory 

o ECE 

ω Standards originating from a transport mode: 

o IATA: One Record 

o Inland Water Ways: with the RIS, ERI, FIS, AIS, ECDIS 

o Maritime: with AIS, ENC and ECDIS 

o Rail: Rail Net Europe with TAF/TAP/TSI standardized in the ISO IEC 15459-4 and 5 

o Road: C-ITS projects which started with the Directive 2010/40/EU on the ITS Deployment 

Directive and resulted in the creation of Datex II as CEN/TC 278 standard and ETSI 

communication standards. Examples are C-Mobile, Concorda, C-Roads, SCOOT@F, as 

well as CODECS or C2C-CC 

o Parcel and Postal: Universal Postal Union with ISO 15459-1 (e.g. GS1 SSCC) 

ω EU regulations and directives: 

o Directive 2003/98/EC on the re-use of Public Sector Information (PSI Directive) reviewed 

by Directive (EU) 2019/1024 on open data and the re-use of Public Sector Information 

o Com. Del. Regul. (EU) 2017/1926 ς provision of EU-wide MultiModal Travel Information 

Services (MMTIS regulation), paving the way for the implementation of National Access 

tƻƛƴǘǎ όǎƻ ƴŀƳŜŘ b!tΩǎύ 

o Regulation (EU) 2018/1807 on the free movement of Non-Personal Data (FFD) 

¶ Further standards:  

o ISO IEC 19987 on Event Information Exchange Standard (EPCIS) 

o FIATA (Freight Forwarders International Association) Waybill 

o ISO 6346 on Freight Containers 

o IEEE - Design of Logistics Ontology for Semantic Representing of Situation in Logistics  

o SEPA indicator 

o VATEX code list 

Whether the standards mentioned above are relevant in FENIX according to their application in pilot 

use cases is discussed further in chapter 5.4.  
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4.9 Outlook on further work 

The mapping done within the DTLF SG2 group during its first mandate allows thinking of a further 

process of standardisation to enable an enhanced data exchange in the logistics flows. This process 

is the definition of a semantic model, that can be used in syntactic models and explained in 

implementation guides for pragmatic interoperability. 

This could be seen as a patchwork of standards, enabling data transfer and understanding within a 

specific group of actors fulfilling a specific goal, and though it moves forward and is being integrated 

into an overall modelisation best depicted through the DTLF as in the following Figure 8. 

 

Figure 8 Overview of relevant logistics standards for information exchange7  

This might be an outlook, which may be further elaborated in D6.5.3 "Gap analysis and identified 

future scenarios". 

Here we will further analyse which standards exist, how existing standards are used synergistically 

and where there may be standardisation gaps that need to be closed. 

  

                                                             

7 DTLF SG2 Final Report, 2018, fig. 8, p. 23. 
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5 Recommendation on Interoperability and Standards  

Within this chapter, we follow up on the interoperability layers according to the EIF and describe the 

technical and semantic perspective because those are the layers that need to consider the use of 

standards. As depicted in chapter 3.1 of this deliverable, the FENIX consortium decided to divide the 

responsibilities:  

¶ Activity 2 ς ΨStrategic dialogue, cross-ŎƻǊǊƛŘƻǊǎ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ Ǉƛƭƻǘ Ǌƻƭƭ ƻǳǘ ǇǊŜǇŀǊŀǘƛƻƴΩ 

has assumed the lead for organisational and legal interoperability, 

¶ Activity 3 ς Ψ¢ŜŎƘƴƻƭƻƎȅ ƛƴǘŜƎǊŀǘƛƻƴΩ is responsible for the technical interoperability and the 

use of standards to ensure technical interoperability and  

¶ Activity 6.5 ς Ψ{ǘŀƴŘŀǊŘƛǎŀǘƛƻƴ ŀƴŘ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΩ is in charge of the semantic 

interoperability. 

5.1 Technical Interoperability and the Use of Standards within FENIX 

Activity 3 is going to describe the architectural design, which is based on a decentralised system 

approach. Within this architecture, the FENIX Connector is the main instrument to connect a 

platform to the FENIX federation.  

5.1.1 Data Exchange Interoperability 

Through the FENIX connector, one company can exchange information with many other companies 

just by implementing the FENIX connector. 

Technically the FENIX Connector is a software component implemented by each of the platforms 

that are part of the FENIX federation by following the FENIX Connector specifications stated in the 

FENIX governance (see Figure 9). 
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Figure 9 How FENIX manages message exchanges 

This specification includes how different connectors exchange information among them. All the 

connectors must be able to understand each other. To achieve this, connectors must exchange 

information by using a common technical message structure: The FENIX technical message structure 

works a kind of envelope for the original business messages. Note that this FENIX message structure 

is under evaluation and can change until the final delivery inside D3.2 (Reference to D3.2). 
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Figure 10 {ŜǇŀǊŀǘƛƴƎ ƳŜǎǎŀƎŜ ǘǊŀƴǎŦŜǊ ŦǊƻƳ ƳŜǎǎŀƎŜ ŎƻƴǘŜƴǘ ŜƴŀōƭƛƴƎ άtƭǳƎ ϧ tƭŀȅέ 

This FENIX technical message structure in the example shown above (see Figure 10) contains 

metadata information about the connectors involved in the transaction, timestamps, resources of 

origin and destination, and some other fields needed for the correct processing of the technical 

message by both the sending and the receiving FENIX connectors. The message platforms want to 

exchange a so-ŎŀƭƭŜŘ άƻǊƛƎƛƴŀƭ business ƳŜǎǎŀƎŜέΦ ¢ƘŜ ƻǊƛƎƛƴŀƭ business message is not transformed 

into a common syntax; every platform uses the data format of their choice (often proprietary 

message structures). The FENIX connector will wrap this message into one specific FENIX technical 

message structure and will send it through the network to the FENIX connector at destination. This 

connector will unwrap the FENIX technical message and will deliver the original business message, in 

its original structure, to the recipient ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ άŜƴǾŜƭƻǇŜέ ƻf the FENIX 

technical message. 

There are two ways to understand the data format between sender and receiver: 

¶ If the data format is the same on both sides (both platforms, sending and receiving, use the 

same data format), then they will understand the messages without any need for 

transformation or translation. 
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¶ If the systems of the partners involved in the exchange do not use the same data structures, 

then the receiver will have to make a translation of the original message structure (created 

by the sender) into its own system data structure.  

The FENIX connector provides a level of technical interoperability as plug-and-play solution in line 

with to the plug-and-play building block developed by the DTLF. FENIX supports technical 

interoperability in terms that every organisation can send information from its own platform to 

another organisation placed behind another data platform.  Nevertheless, FENIX does not deal with 

the content of the information that is being shared, therefore every information must be 

understood and processed at destination. FENIX does support technical end-to-end interoperability 

(between organisations communicating over the FENIX network) unless both organisations use the 

same data structures for information exchanges. DTLF may have expected federative platforms 

would implement the Plug & Play building block in such a way that business message translations by 

the partners would not be necessary. 

However, there are some levels of interoperability that need to be solved before getting into this full 

end-to-end interoperability:  

¶ Semantic interoperability must be agreed: parties must talk and understand in the same 

terms. To be sent is understood. E.g. if I am talking about a purchase order, every party must 

understand it as a purchase order (terminology-based) and not anything else. 

¶ Syntactic interoperability: once the terminology is agreed, there should be a consensus on 

how to describe these terms in a common way. Probably a common data model is needed 

here. E.g. I express data inside a purchase order using the same fields and values in the same 

way.  

¶ Technical interoperability: to achieve this, it is not necessary to have in place the previous 

two types. Beside, it will be needed to agree on a common data structure to map the data 

model. Systems could be programmed to understand the technical content structures but, if 

the previous levels are not agreed, when the information arrives in a system, it will be 

technically understood by the system but not by the operator of the system (from a 

semantic level, for example). 

Explained that, if end-to-end interoperability is considered as one organization generates a piece of 

data that must be delivered to another organization using FENIX, then FENIX covers that. If the 

expectations are that one organization sends a piece of data, expressed in its own words, using their 

own technical formats and these data must arrive to another organization, understood technically 

by its system, and understood semantically by somebody of that organization; it is not possible to 
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say that FENIX is providing end-to-end interoperability. 

There are two perspectives to be considered 

For the Advantage of Speed and Simplicity 

The preferred solution within FENIX could be the usage of a common and standardised data model 

like we know it from other provisions. This would require a massive effort of the definition of the 

common standard to be used; to make an analysis of each of the stakeholders on how to map their 

proprietary data sets with the common data model structure; to implement the transformation 

mechanisms to perform this mapping and also, to transform the common data sets into their own 

data format when they receive any message.  

This would hamper the speed of the FENIX functionality in terms of connecting new platforms and 

the flexibility of the platforms to join the federated network. 

Therefore bilateral communication is necessary: Before information sharing processes take place, 

organisations need to establish some agreements. In these agreements, there must be a technical 

specification on the data structure that will be shared. With that structure, the sender will transmit 

its datasets in its original data format, and the receiver will be able to interpret this dataset upon 

arrival and transform it into its own data format structure. This would hamper the interoperability. 

For the Advantage of Interoperability 

Whereas it might be impractical (as explained above) to impose or even enforce a common data 

model across all of the information exchanges over the FENIX network now and in future, it is most 

certainly practical that the organisations exchange information over the FENIX network voluntarily 

adopt common semantic models and also syntactic structures in their exchanges. That way these 

organisations would be able to communicate with any and all other organisations over the FENIX 

network that also use those same models and structures, without the need for additional effort to 

start communications related to semantic and/or syntactic differences. 

As already encouraged by DTLF, GS1, as neutral, and not-for-profit standardisation body, highly 

recommends common and standardised models and syntactic structures to increase interoperability 

in logistics. This data model would work complementary (on top of the FENIX technical architecture) 

and could be adopted by the organisations active in the FENIX federation, since the FENIX connector 

approach supports this adoption perfectly, providing end-to-end interoperability. 
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5.1.2 Broker Exchange Interoperability 

Another building block of the FENIX Connector is the Broker for the catalogue of information 

services offered via the FENIX network. The broker is to be used at a very different level of 

interoperability than the section 5.1 Technical Interoperability and the use of Standards and 5.2 Data 

Exchange Interoperability. The broker will share the list of all the resources (data & services) offered 

by a platform with the rest of the federation. This way, every member can check which are the 

available resources in the federation. After that, I can filter in my platform if I develop this feature. 

The broker interacts on a machine to machine level. Every connector knows the meta data for a 

defined set of brokers. The broker does not negotiate contracts between organisations. A catalogue 

is a set of pre-defined meta information that every connector must provide. 

To fulfill the FENIX Broker functionality and to improve the interoperability within the federation of 

FENIX, GS1 as leader of 6.5.1, PTV as leader of the Broker task force (Sub-activity 3.2) and CERTH as 

leader of D4.1.1 and Evaluation (A5) will develop a FENIX Logistics Service Classification. This will 

ƘŜƭǇ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ /ƭŀǎǎƛŦƛŎŀǘƛƻƴΩǎ ǾŀƭƛŘƛǘȅ ŀŎǊƻǎǎ C9bL·Φ  

Of course, a classification of the service and functional interoperability is necessary in the 

background, so that, for example, if a service consumer looks for an ETA service and opens the list of 

services provided by the broker at his request, he will find it regardless of the name of the service. 

Example: PTV offers the "drive and arrive" service. Without knowing that it is an ETA service, the 

Broker would not identify it as an ETA service unless it is classified as such. 

Currently, we are in discussion with the pilots to validate the classification. Hence, the development 

of the FENIX Logistics Service Classification is not yet completed since this workstream is a 

cooperation across Activities 3, 4 and 5. 

The base of the idea to create a FENIX Logistic Service Classification is the usage of the Global 

Product Classification (GPC)8 logic and transfer it to classify services within the Broker. 

                                                             

8 https://www.gs1.org/standards/gpc  
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The following Figure 11 illustrates an example of the GS1 GPC classification structure: 

 

Figure 11 Example of GS1 GPC Classification Structure 

The GPC provides a hierarchical structure to classify individual products from a high level (low 

granularity) going down through several levels of more detail (higher granularity).  

Lƴ ǘƘŜ ŜȄŀƳǇƭŜ ŀōƻǾŜ ǘƘŜ ά/hb/9b¢w!¢95 ό9DDύέ  ǇǊƻŘǳŎǘ ƛǎ ŀ ǾŀƭƛŘ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ŀǘǘǊƛōǳǘŜ ά9ƎƎ 

tǊƻŎŜǎǎƻǊ ¢ǊŜŀǘƳŜƴǘ tǊƻŎŜǎǎέΣ ǿƘƛŎƘ ƛǘǎŜƭŦ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ǎƻ-ŎŀƭƭŜŘ ōǊƛŎƪ ƻŦ άLƴ-{ƘŜƭƭ bŜǎǘ wǳƴ 9ƎƎǎέΦ 

¢ƘŜ ōǊƛŎƪ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ Ŏƭŀǎǎ ƻŦ ά9ƎƎǎκ9ƎƎǎ ŜȄǘǊŀŎǘǎ όLƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎύέ, and the class is a member of 

ǘƘŜ ŦŀƳƛƭȅ άMilk/Butter/CǊǿŀƳκ¸ƻƎǳǊǘǎκ/ƘŜŜǎŜκ9ƎƎǎκ{ǳōǎǘƛǘǳǘŜǎέΦ 

This kind of hierarchical structure is also known as a taxonomy. 

The idea is to develop a similar classification scheme (taxonomy) for the information services offered 

over the FENIX network. 

NOTE: Each of the components in the taxonomy is linked to a unique identifier for the component. 

This enables unambiguous and consistent interpretation by systems (and humans). Whenever a 

tǊƻŘǳŎǘ /ƻŘŜ ƛǎ ŎƭŀǎǎƛŦƛŜŘ όŜΦƎΦ ƛƴ ǘƘŜ ōǊƛŎƪ млллснлн άLƴ-{ƘŜƭƭ bŜǎǘ wǳƴ 9ƎƎǎέύ you know it is similar 

to all other Product Codes also classified in the same brick. 

The following figure shows an outline of what the new data services taxonomy may look like. The 

idea needs further elaboration with the partners within the FENIX network. For example, the Figure 
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12 does not include any unique identifiers yet for the components. Furthermore, the list of most 

frequently used information services and how these would map exactly into the taxonomy also 

needs further work. 

Results from that elaboration will be shared in FENIX deliverables that are due later on within the 

project. 

 

Figure 12 FENIX Logistics Services Classification ς Logic Structure example 
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Figure 13 FENIX Logistics Services Classification ς Logic example 

The FENIX logistic services that the pilot sites (and their use cases) use most frequently could be 

grouped into data services and software services (see Figure 13)Φ ²ƛǘƘƛƴ ǘƘŜǎŜ άCŀƳƛƭȅέ ŎƭŀǎǎŜǎ, a 

distinction can be made, e.g. in data, planning and execution. In addition, a distinction can then be 

ƳŀŘŜ ōŜǘǿŜŜƴ άǊŜŀƭέ ƭƻƎƛǎǘƛŎǎ ǎŜǊǾƛŎŜ ƴŀƳŜΣ ƭƛƪŜ 9¢!Φ 

Basic example:  

All data services that provide status information regarding temperature can be found in the Broker 

because all of them would have the same Information Service code associated with them in the 

broker (regardless of the commercial name each of them may use). 
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5.2 Semantic Interoperability and the Use of Standards within FENIX 

Sub-Activity 6.5 is responsible for creating a level of semantic interoperability that correlates with 

the connector architecture on the one hand and the practical requirements from the pilot sites on 

the other hand. To tackle the first correlation, Sub-Activity 6.5 decided to develop a generic FENIX 

Semantic Model. With the generic semantic model, Sub-Activity 6.5 ensures that the precise 

meaning of exchanged data and information is preserved and understood throughout exchanges 

between parties.  

Although the FENIX ŀǊŎƘƛǘŜŎǘǳǊŜ ŘƻŜǎƴΩǘ enforce standardising the syntax of the business message 

wrapped in the FENIX technical message, a certain level of understanding of άwhat is sent is what is 

understoodέ will likely be of advantage for the organisations communicating with each other. 

Therefore, the semantic model includes vocabularies and schemata to describe objects along the 

logistic and supply chain, to provide definitions of terms to be used throughout the FENIX 

consortium and to give recommendations or suggestions for unambiguous identification of the 

objects. 

The FENIX generic semantic model establishes the basis for interoperable data exchanges and 

ensures that data elements are understood in the same way by all communicating parties. 

5.3 The Development of the FENIX Semantic Model so far 

The flow of goods and information is permanent, and in goods logistics, there is a close relationship 

between the flow of goods and the information flow, i.e. related to the goods and related to the 

transportation activities. 

The efficient management of the flow of goods within the value chain requires that the right 

information is available at the right time, in the right place and in the right quality. An indispensable 

prerequisite for coordinating the flow of information is the integration of logistics service providers 

in the exchange of information. In the digitalised world on the internet, the physical world merges 

with the virtual world, creating a hybrid environment ς the so-called Digital Twins ς delivering 

substantial synergies.  

Only through the worldwide uniqueness of objects in a uniform semantics, the automatic capture of 

objects and the exchange of information via standardised interfaces can all the necessary 

information be made available in real-time to all participants in the horizontal and vertical value-

added chain. However, this can only work if everyone speaks a common language: the language of 

harmonised standards.  
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The more fine-grained the information available along the value chain is, the better: 

¶ processes can be made more efficient and effective 

¶ can react to disturbances 

¶ goods can be tracked in time, place and quality 

¶ the consumer is guaranteed a high level of product quality 

To enable this and to get a uniform understanding of the individual entities in the άƎƻƻŘǎ ƭƻƎƛǎǘƛŎs 

ŘƻƳŀƛƴέ ǿƛǘƘƛƴ the scope of the FENIX project, a model and a uniform description of the entities is 

needed. The FENIX semantic model, therefore, deals with the basic physical activities such as 

transport and handling of goods, where different actors exchange data. 

In order to be able to map the real world in the digital world, there must be a digital twin for each 

entity. To make this possible, data modelling can be used as a reference and guideline for the 

development of the semantic model: In computer science, data modelling describes a procedure for 

the formal representation of relevant objects and their attributes and relationships. A model is a 

simplified and structurally identical representation of reality. The main goal is to define and specify 

the objects to be managed in an information system, their required attributes and the relationships 

between the objects. Such data models usually go through different phases. As of today, we have 

developed the first two of four phases. The third phase, the logical phase or implementation phase 

has to be done by the pilot sites and the platforms they use.  As we use already existing databases, 

the fourth phase is currently not relevant for the FENIX project. Four phases of database modelling 

are described in  

Figure 14. 

  

 

 



   

 

49 

 

 

Figure 14 Phases of database modelling 

1. Phase: Requirements Analysis/ External Phase 

In the requirements analysis, we followed the semantic model of FEDeRATED9 and compared it with 

the FENIX Use-Cases. In the process, all entities used were extracted from the descriptions and 

sequence diagrams of the individual use cases and brought into a common and general model. In 

order to provide all project participants with a common understanding of the entities, all entities 

were described, and a recommendation for identification was developed. The FENIX semantic model 

deals with basic physical activities such as transport and handling of goods, where different actors 

exchange data to coordinate their different activities. The following Figure 15 shows the objects 

(entities) from the real world, but not yet their relations or their further clustering. This step was 

only taken in the subsequent conceptual phase. 

 

                                                             

9 http://www.federatedplatforms.eu/index.php/library/item/milestone-2-interim-masterplan 

Requirement analysis/ external phase (information structure)  

ωDetermination of the information needs of the users 

ωStructuring of this information 

Conceptual phase (semantic model) 

ωformal and structured description of all relevant objects and their 
relations to each other (e.g. ERM, UML) 

Logical phase (logical/relational model) 

ωImplementation of the semantic data model into a relational database 
model (e.g. relational model) 

Physical phase (implementation with software) 

ωModeling the database structure with a relational database 
management system (e.g. SQL) 
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Figure 15 Main concept of the FENIX Semantic Model 

 

2. Phase: Conceptual Phase 

The formal and structured description of all relevant objects and their relationships to each other is 

done in the conceptual phase. This results in a conceptual model (e.g. an entity-relationship model). 

In order to be able to build up a consistent, consolidated database later on, if necessary, an exact 

image of the relevant world must be defined.  

For this purpose, all relevant objects and relations between the objects must be captured and 

described in a semantic data model. Therefore, this stage is also called conceptual phase.  

Based on the consideration of the FEDeRATED model and the use cases, i.e. the real world, the 

relevant entities as well as the relevant relations between them are collected, analysed and 

formulated graphically and textually. For the formulation of semantic data models, different 

modelling languages exist, of which the Entity-Relationship-Model is probably the best known. The 

Entity-Relationship-Model (ER-Model) is used to structure, process and evaluate entities in the FENIX 

project. The FENIX ER-Model is a representation of the real world. Import is that the representation 

is always imperfect because you will always choose to ignore some aspects of reality (that you deem 

irrelevant for the problem to be solved) or physical objects that disappear in a digital world (i.e. 

consignment note, invoice, etc.). 

A digital dossier can be seen as an assembly of data sets representing the original paper document. 

For this purpose, objects (entities) from the real world are mapped, and their relationships are 
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shown. An entity is an individual, distinguishable and identifiable example of things, persons or 

concepts of the real or imaginary world. An entity can be anything in the real world, e.g. a person 

(customer, employee), a real object (pallet, truck, ...), an organisation(seller, buyer, vendor, supplier, 

receiver, sender) etc. 

The semantic model is an abstract, formal description and representation of a section of the 

"perceived world" in the two projects FENIX and FEDeRATED.  

So-called entity keys can be used to uniquely identify and differentiate individual entities. Entity keys 

are one or more properties of the entity, which together allow unique identifiability. However, this is 

often not easily achieved because there is not always a property or combination of properties that 

can be used to identify every concrete example of an entity. That is why "artificial" keys are primarily 

used to achieve unique identifiability.  

The Electronic Product Code (EPC for short) helps in this respect. The Electronic Product Code (EPC) 

is a scheme for the universal and individual identification of objects. It contains a worldwide non-

overlapping character sequence, with the help of which each object can be uniquely identified.  

The EPC can be used to identify, among other things, consumer units, cartons and pallets, capital 

goods, luggage, documents, returnable transport containers and locations.  

It is important that the data content and the data carrier be considered separately. The EPC enables 

objects to be identified uniquely worldwide, whereas the data carrier stores this information.  

A major advantage of the EPC is its independence from data carriers. Depending on the application, 

different types of barcodes (linear or two-dimensional) or the EPC/RFID transponder are used. 

 

3. Phase: Logical Phase 

In the logical phase, the semantic model obtained before is converted into a relational model (also 

relational database model). What was developed in the first three phases is independent of the 

DBMS used later. Therefore, the conceptual database schema is mapped to a logical database 

schema.  

The created model previously is then extended by technical specifications for the data elements 

(e.g. field formats, identifying search terms).  

Since in FENIX already a lot of existing databases are accessed, the semantic model is not converted 

into a relational database model. Nevertheless, the interface standard EPCIS (Electronic Product 

Code Information Services) should be mentioned here, which enables the exchange of events 

independent of the database. 
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In order to enable a continuous acquisition of quality and condition relevant data, the traceability, 

sensor and quality data of all participants along the horizontal and vertical value chain must be made 

available in real-time. Without standardisation, especially the generated quality and sensor data, 

cannot be made available to all authorised actors in the production and logistics processes, both 

internally and across companies. Proprietary and uncoordinated standards make it difficult to 

integrate additional companies into the supply chain and require a high degree of coordination. The 

information must be exchanged via a standardised, international and industry-independent 

interface, such as the EPCIS interface standard (ISO/IEC 19987) 

In order to achieve the necessary high transparency regarding processes, inventories and data, in 

most cases, only four pieces of information are required: 

¶ WHAT (which objects)  

¶ WHEN (at what time) 

¶ WHERE (at which location)  

¶ WHY (in what business context) 

These four information dimensions describe a business event, the so-called event. In most IoT cases 

the temperature sensor would be on or in the object, e.g. the intermodal container. It would record 

the temperature over a period of time. Then it can send an alert when the temperature crosses or 

approaches limits set for the cargo inside the container, e.g. frozen, chilled or ambient ranges). 

Events can be created at the beginning, at the end or at many other points along the value chain. 

Two standardised interface descriptions are available for the exchange of data between an EPCIS 

repository and the companies. They are of enormous importance because only a standardised 

interface makes it possible to integrate new business partners without much effort to 

¶ ǎǘƻǊŜ Řŀǘŀ ƛƴ ǘƘŜ 9t/L{ wŜǇƻǎƛǘƻǊȅΣ ǘƘŜ 9t/ άŎŀǇǘǳǊŜέ ƛƴǘŜǊŦŀŎŜ ƛǎ ǳǎŜŘΦ 

¶ ǊŜŀŘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŘŀǘŀōŀǎŜΣ ǘƘŜ 9t/L{ άǉǳŜǊȅέ ƛƴǘŜǊŦŀŎŜ ƛǎ ǳǎŜŘΦ  

This defines how data can be queried, both internally and across the enterprise. A number of 

predefined parameters allow data queries to be customised to meet individual needs. This makes it 

very easy to filter events by location, product, company, time period, status, a quantity of goods or 

EDI transactions. 

Basically, there are two ways to query data: 

¶ For ad-hoc queries, a query is answered immediately ("Show me all SSCCs that are to be 

loaded on truck XY today"). 

¶ Subscription is used to subscribe to a query. The subscriber automatically receives the 

results of the query according to rules defined by him. This is done through the EPCIS 
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feedback interface ("Always transmit to me from Logistics Service Provider XY all those EPCIS 

events at the outgoing goods department where my goods are recorded"). 

5.3.1 FENIX Semantic ModelΩǎ ƻǾŜǊŀƭƭ {ǘǊǳŎǘǳǊŜ  

This section contains the semantic model, which was developed on the basis of FEDeRATED and 

FENIX. The digital twin in the middle illustrates (see Figure 16) that it plays a central role in the 

model because it reflects the real world in the virtual world and establishes the connection between 

the two worlds. On the basis of the described real objects in the ER model, the semantic model can 

be created, which ultimately reflects the digital twins. 

 

Figure 16 Dependencies and Reflection of the digital twins in logistics 

5.3.2 Further Development of the FENIX Semantic Model 

The development of the FENIX semantic model is not yet completed. It has to be validated by the 

use of the pilot sites and by mirroring the FENIX semantic model with the FEDeRATED reference 

model. The derivation and therefor recommendation of a common use in terminology and in terms 

of common definition is expanding the work by DTLF done so far and should present a step forward 

to foster interoperability in transport and logistics in Europe. Hence we have made a substantial step 

forward in developing the DTLF efforts into the semantic model and recommendations on the use of 

standards. 
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Within the upcoming months of the project duration, activity 6.5 will go more into details and create 

a feasible and useful semantic model (see Annex I for current status).  

5.4 The FENIX Relevant Use of Standards in Transport and Logistics 

The DTLF work result has been taken as a starting point to identify exactly which elements and 

components in terms of standards should be used specifically for FENIX. In this process, FENIX may 

well identify other standards (or elements and components thereof) that may be required to meet 

the goals of the FENIX project and to ensure its seamless connectivity with other programs financed 

by the European Commission (e.g. FEDeRATED: 2018-EU-TM-0119-S).  

The following chapter provides a summary of relevant standards in transport and logistics according 

to transport modes. It is not possible to provide a complete overview of all standardisation 

organisations, the standards they maintain and an analysis where they sit on the various dimensions. 

So here in this section, a summary of highly relevant standards organisations looking at the FENIX 

Pilot Sites is provided. The main grouping is by Mode of Transport, and within that, it may cover 

some of the other aspects mentioned above: 

Maritime & Ports  

Maritime & Ports (M&P) standards have mostly focussed on physical characteristics of objects.  

Several organisations are working to support and provide common standards and interfaces to 

enable the supply chain, e.g. DCSA (Digital Container Shipping Association), GS1, the International 

Taskforce Port Call Optimization10 and Sea Traffic Management initiatives. 

There are also a number of standards for information exchanges (e.g. electronic navigation), a 

number of which are also considered and implemented for inland waterways. 

They recently delivered a number of standards that are first steps towards optimising operations in 

maritime and ports and hinterland synchronisation. These standards incorporate several GS1 

standards like GLN (Global Location Numbers) and EPCIS (to exchange event information)11. 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o Maritime mode of transport features in several of the FENIX Pilot Sites, e.g. in 

Belgium (P&G), Italy (Trieste and Genova), Greece and France. In upcoming 

                                                             

10
 https://portcalloptimization.org/  

11 https://portcalloptimization.org/images/Port%20Information%20Manual%203.01.pdf  
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deliverables from Activity 4 and Activity 6, there will be documented in more detail 

how these standards will be applied (using best practices) in the various Pilot Sites 

and Use Cases. 

Parcel & Postal 

This mode focusses on huge numbers of small items delivered to a very large number of delivery 

locations. The very rapid growth in this area (mainly due to e-Commerce) has given rise to numerous 

issues in terms of cost-effective delivery, sustainability (congestion, air pollution, carbon footprint 

etc.) and cross-border processes. 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o Parcel & Postal standards as defined by organisations like UPU (Universal Postal 

Union - is the standardisation body for international Postal traffic) are currently not 

in the scope/focus of FENIX-Pilot Sites/Use Cases. New developments like Scan 4 

Transport from GS1 could also be relevant in the future of some FENIX partners.  

Air Cargo 

IATA, the main standardisation body in Air traffic, manages a wide range of standards covering 

identification, marking, information sharing as well as physical characteristics. Some of the IATA 

standards are enforced by Regulation but IATA also has Recommended Practices that are not 

mandatory. IATA also maintains the Master Operating Plan that describes the standards within the 

ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ άŜƴŘ-to-ŜƴŘέ ǇǊƻŎŜǎǎ ƻf transporting cargo via Air. Lƴ ǘƘŜ Ǉŀǎǘ !ƛǊ /ŀǊƎƻ ǎǇŜŎƛŦƛŎ L5Ωǎ 

where mandatory. The acceptance of ISO 15459-1 means Air Cargo may be seamlessly integrated 

with other modes. 

NOTE: the approach IATA has chosen to adopt is very similar/the same as the approach adopted in 

the CEN efforts described above. 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o The Air Cargo Belgium (ACB) Pilot centres around deliveries and collections of 

transport units to ground handlers, who load or unload them on airplanes. The ACB 

Pilot may benefit from implementing the approach described within IATA RP 1689, 

and the same goes for the Use Case involving Malpensa in Italy. Once they make 

their decision, these will be documented in the relevant deliverables, e.g. in Activity 

4 and Activity 6. 
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Road 

There is also a wide range of standardisation organisations active in the Road mode.  

Probably the most important standard in road transportation is the so-called CMR ('Convention 

Relative au Contrat de Transport International de Marchandises par la Route'12). They have 

protocols for electronic CMR documents (eCMR).  

Another standard is the IRU eCMR is keen to support global open data standards for the 

identification of locations, involved parties, transport units and so on. Interoperability among the 

eCMR solution providers is another area for standardisation. GS1 has recently kicked off an initiative 

with a number of the largest eCMR solution providers (including IRU and Digitransit consortium.) 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o The Trieste Pilot and Dutch Pilot include Use Cases that plan to implement eCMR. 

Rail  

In rail, there is a multitude of standards and technical specifications related to the technical 

characteristics of objects. In Europe, CEN is primarily responsible. Rail appears to have adopted 

mostly/exclusively rail-specific standards especially when looking at standards for the flow of 

goods/cargo via the rail mode.  

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o There are several Pilots and Use cases within FENIX that feature rail transportation. 

Within those Pilots, it will be investigated the possibility of building upon the 

standards described above. 

Inland waterways in EU (European Union) 

Since 2005, the EU RIS Directive for River Information Services (RIS) provides a Europe-wide 

framework for the harmonised implementation of information services to support traffic and 

transport management in inland navigation, including interfaces to other modes of transport. RIS are 

the waterway transport equivalent of ITS, SESAR, VTS, ERTMS (THE EUROPEAN RAIL TRAFFIC 

MANAGEMENT SYSTEM) used in other modes of transport. 

                                                             

12
 https://sva.nl/files/bva_sva/downloads/2019-12/6041%20-%20CMR-Verdrag%20Engels%20-

%20A4%20web.pdf  

http://www.pionira.be/nl/news/39-e-documents-single-window-initiative
https://en.wikipedia.org/wiki/Intelligent_transportation_system
https://ec.europa.eu/transport/modes/air/sesar_en
http://www.imo.org/en/ourwork/safety/navigation/pages/vesseltrafficservices.aspx
http://www.ertms.net/
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Other standards are Inland ECDIS (see D2.2.2), ERI (Electronic Ship Reporting) and Inland AIS - 

current navigation data, Vessel Tracking and Tracing Standard, FIS and FGDC 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o FENIX Pilots may implement some of these standards in the relevant Pilots, e.g. P&G 

in Belgium and the French Pilot. 

Multi -modal  

BIC (Bureau International des Containers) is an organisation specifically targeted at standards related 

to the intermodal containers. They cover almost exclusively the physical characteristics of the 

containers. BIC is also the organisation responsible worldwide for the unique identification of the 

container (the BIC-code). GS1 supports the BIC code within the EPCIS standard for the exchange of 

Event information (what happened, where did it happen, when did it happen and why did it 

happen?). 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o Several of the FENIX Pilot Sites and Use Case rely on transportation of intermodal 

containers, e.g. P&G in Belgium, Fürnitz in Austria, Trieste in Italy and the French 

Corridor Pilot. These Pilot Sites will use the BIC code standard to identify the 

containers unambiguously they handle and to track their movements through the 

Pilots. 

FIATA 

FIATA (International Federation of Freight Forwarders Associations) is a global organisation for 

freight forwarders and is responsible for a number of standards related to the FIATA Way Bill (a 

standard and FIATA Intellectual Property). FIATA has embarked on a journey towards Digitalisation 

of Freight Forwarding. Within that context, FIATA is looking to leverage open global data standards. 

FIATA and GS1 have entered into a collaboration on that topic. Freight forwarders are well-

positioned to promote common standards across modes of transport. 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o There are several FENIX Pilots covering modes of transport where freight forwarders 

play a major role, think of maritime transportation and air cargo. Bills of Lading (BoL) 

and Airway Bills feature in Pilots like P&G and Air Cargo Belgium in Belgium, Fürnitz 

in Austria and Trieste in Italy. The Dutch Pilot Site is built entirely around freight 

forwarders and their business services. 

ISO standards 

ISO/TC204, Intelligent transport systems seek to fill a role focusing on data exchange needs for the 

http://www.ris.eu/expert_groups/eri
https://www.bic-code.org/
https://fiata.com/home.html
https://www.iso.org/committee/54706.html
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international supply chain, including data needs for the interface with all modes of transport. Those 

needs are essential for transport information and control systems. 

Another relevant standard is ISO technical specification ISO/TS 24533:2012Σ άLƴǘŜƭƭƛƎŜƴǘ ǘǊŀƴǎǇƻǊǘ 

systems ς Electronic information exchange to facilitate the movement of freight and its intermodal 

transfer ς wƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜ ƳŜǘƘƻŘƻƭƻƎȅέΦ Lǘ ŦƻŎǳǎŜǎ ƻƴ ƳƻǘƻǊ ŎŀǊǊƛŜǊ ǘǊŀƴǎǇƻǊǘ 

interfaces through the supply chain or those data items related to data sharing that deal specifically 

with the key pieces of transport information critical to getting the goods to the marketplace without 

ŘŜƭŀȅΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƛƴǘŜǊŦŀŎƛƴƎ ƳƻŘŜǎΩ Řŀǘŀ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ŦƻǊƳŀǘǎ Ƴǳǎǘ ŀŎŎƻƳƳƻŘŀǘŜ ŜŀŎƘ ƻǘƘŜǊ 

to ensure efficiency and security from end to end. 

ISO/TS 24533 allows electronic data sharing through many-to-many relationships between supply 

chain partners, which will help ensure sustaining standards. The many-to-many relationships also 

guarantee that data initiated by the first partner will allow other partners equal access and can help 

customs agencies to access data early in the progress of goods coming through the supply chain. 

Although the technical specification contributes to removing bottlenecks in data exchange, it was its 

predecessor ς the Universal Business Language (UBL) ς that started the trend.  

Published as ISO/IEC 19845 (IT applications in transport: UBL V 2.1 ISO/IEC 19845:2015), the 

standard is a generic data interchange language that allows disparate business applications and 

trading communities to exchange information along their supply chains using a common format. 

ISO/IEC 19845:2015 specifies the OASIS Universal Business Language (UBL), which defines a generic 

XML interchange format for business documents that can be restricted or extended to meet the 

requirements of particular industries. Specifically, UBL provides the following: 

¶ A suite of structured business objects and their associated semantics expressed as reusable 

data components and common business documents. 

¶ A library of XML schemas for reusable data components such as "Address", "Item", and 

"Payment", the common data elements of everyday business documents. 

¶ A set of XML schemas for common business documents such as "Order", "Despatch Advice", 

and "Invoice" that are constructed from the UBL library components and can be used in 

generic procurement and transportation contexts 

ISO/IEC 19987 covers the EPCIS standard originally developed by GS1. This standard has been 

adopted as an ISO standard first in 2015 and updated in 2017.  

ISO/IEC 19987:2017 defines Version 1.2 of EPC Information Services (EPCIS). The goal of EPCIS is to 

enable disparate applications to create and share visibility event data, both within and across 

https://www.iso.org/obp/ui/#iso:std:iso:ts:24533:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso-iec:19845:ed-1:v1:en
https://www.gs1.org/epcis
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enterprises (see Figure 17).  

 

Figure 17 ISO/IEC 19987 EPCIS 

EPCIS enables trading partners to share information about the physical movement and status of 

products as they travel throughout the supply chain ς from business to business and ultimately to 

ŎƻƴǎǳƳŜǊǎΦ Lǘ ƘŜƭǇǎ ŀƴǎǿŜǊ ǘƘŜ άǿƘŀǘΣ ǿƘŜǊŜΣ ǿƘŜƴ ŀƴŘ ǿƘȅέ ǉǳŜǎǘƛƻƴǎ ǘƻ ƳŜŜǘ ŎƻƴǎǳƳŜǊ ŀƴŘ 

regulatory demands for accurate and detailed product information. 

This sharing is aimed at enabling users to gain a shared view of physical or digital objects within a 

relevant business context. 

EPCIS is intended to be used in conjunction with the GS1 Core Business Vocabulary (CBV) standard. 

The CBV provides definitions of data values that may be used to populate the data structures 

defined in the EPCIS standard. The use of the standardised vocabulary provided by the CBV standard 

is critical to interoperability and critical for querying of data by reducing the variation in how 

different businesses express common intent. 

This ISO/IEC 15459 standard is foundational in the area that ISO refers to as άLƴŦƻǊƳŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅ 

τ Automatic identification and data capture techniques τ ¦ƴƛǉǳŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴέΦ ¢ƘŜ ǎǘŀƴŘŀǊŘ 

currently consists of six parts:  

https://www.gs1.org/epcis
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¶ Part 1: Transport Unit 

¶ Part 2: Registration Procedures  

¶ Part 3: Common Rules 

¶ Part 4: Individual Products and Product Packages 

¶ Part 5: Individual Returnable Assets (RTI) 

¶ Part 6: Groupings 

Above, it has already referred to ISO 15459-1. This part of ISO 15459 is of particular interest to the 

FENIX efforts because correct handling of transport units is at the very core of all Transport and 

logistics processes. 

¶ Relevance for FENIX-Pilot Sites/Use Cases 

o As mentioned above, FENIX will build upon available standards to achieve the 

economies of scale and networking effects (and accelerated adoption that comes 

with it) that is at the core of the DTLF federative infrastructure building block 

άCŜŘŜǊŀǘƛƻƴΥ bŜǘǿƻǊƪ ƻŦ ǇƭŀǘŦƻǊƳǎ ŀƴŘ ǇŜŜǊ-to-ǇŜŜǊ ǎƻƭǳǘƛƻƴǎέΦ aŀǎǎƛǾŜ ƴǳƳōŜǊǎ ƻŦ 

value and supply chains have adopted ISO standards widely all over the world. 

Leveraging the ISO standards mentioned here within the FENIX Pilots and Use Cases, 

will enable the stakeholders connected via the FENIX network to much more easily 

connect and work with all those stakeholders who have already implemented those 

ISO standards. 

5.5 Glossary 

As a result of the input gathering from the partners, from the market and academic sources a long 

ƭƛǎǘ ƻŦ ǘŜǊƳǎ Ƙŀǎ ōŜŜƴ ƎŀǘƘŜǊŜŘΦ ! ŘǊŀŦǘ ŎƻƴǎŜƴǎǳǎ ƻǾŜǊ ǘƘŜ ǘŜǊƳǎΩ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ǇǊƻǇƻǎŜŘ ǳƴŘŜǊ 

Annex II of this document. This serves as a basis to ensure that a term can be understood in the 

same way across all pilot sites and countries.  

The glossary contains definitions and explanations of abbreviations from the world of logistics and 

IT. Stakeholders and players in the context of FENIX and in general will not only find concrete 

descriptions, but they will also be put into a wider context. The glossary also deals with the 

definition of information and messages in digital data exchange. 

This list might not be exhausted but it is an attempt to create a common understanding of terms and 

definitions. And that is what the logistic market is requesting for several years.  
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6 Pilot Site/Use Case Analysis  

The main part of the deliverable is dedicated to the work done so far together with pilot partners 

and GS1 member organisations in Austria, Belgium, France, Greece and Spain. Even though the use 

of standardised messages between parties in terms of logistic process information might not being 

in scope of the FENIX project ς according to the FENIX architecture ς it is necessary to understand 

the pilot use cases to recommend the use of standards. The pilot analysis found in chapter 6 is the 

best method to meet the demands of this deliverable and also the demand of the DTLF building 

ōƭƻŎƪ ά¢ǊǳǎǘŜŘΣ ǎŀŦŜ ŀƴŘ ǎŜŎǳǊŜέ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ Řata quality described in DTLF SG2 report:  

ά5ŀǘŀ ǉǳŀƭƛǘȅςtrusted end-users do not necessarily provide data of sufficient quality. The 

infrastructure can provide data quality validation mechanisms and feedback to end-users to increase 

data quality should be ǇǊƻǾƛŘŜŘΦέ 

Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘǊǳǎǘΣ ƛǘ ƛǎ ŀƭǎƻ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜƭŀōƻǊŀǘŜ ΨŘŀǘŀ ǉǳŀƭƛǘȅΩΣ ǎƛƴŎŜ ƛǘ ǇǊƻǾƛŘŜǎ ŎƭŜŀǊ 

distinctions as to expectations regarding data shared across and (temporarily) stored by a node of 

the infrastructure. Data quality is defined by: 

¶ Completeness. 

o A data set contains all relevant elements for a particular infrastructure service. For 

instance, a data set representing a booking should clearly specify totals of the cargo 

to be transported. 

¶ Consistency. 

o Data sets of two sources reflecting the same physical situation needs to be identical, 

e.g. weights of containers provided by a stevedore should be identical to the weights 

of the same container provided by a pre-carrier or shipper. 

¶ Unambiguous. 

o A data set can only be interpreted in one way with agreed semantics, e.g. total 

weights should be clearly specified by unit specifiers, currencies by monetary values, 

and date/time by time zone indicators. 

¶ Correctness.  

o A data reflects a real-world situation of goods movements and parties involved: a 

physical object like cargo or transport means can be at only one location at a given 

time and capacity of those objects can only be used once during a time interval. For 

instance, a container can only be at one location at a time and a truck has a 



   

 

62 

 

maximum capacity (expressed in for instance maximal weight or volume of the 

cargo).έ  

Lƴ !ǇǊƛƭ нлнлΣ D{м ǎǳōƳƛǘǘŜŘ ŀƴ ƻŦŦƛŎƛŀƭ ǊŜǉǳŜǎǘ ό5ƻŎǳƳŜƴǘ bŀƳŜΥ ά!сΦр ς Standardisation & 

ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ hŦŦƛŎƛŀƭ ǊŜǉǳŜǎǘ ǘƻ tƛƭƻǘ {ƛǘŜέύ ǘƻ ǘƘŜ FENIX Pilot Site Lead for assistance in the 

detailed standardisation and interoperability mapping of local FENIX Pilot Site. The contributions of 

this request intend to identify the stakeholders that need to exchange information, what business 

process steps are taken (and in which sequence), and what information is exchanged (and between 

which parties) to support each business process step.  

¢ƘŜ ŎƻƴǘǊƛōǳǘƛƻƴǎΩ ǇǳǊǇƻǎŜ ǿŀǎ ǘƻ ŀǎǎƛǎǘ ǘƘŜ ƭƻŎŀƭ tƛƭƻǘΩǎ Standardisation and Interoperability Group 

to find and analyse the standards currently used (if any) as well as identify potential opportunities 

for applying standards for the benefit of the Use Case partners within the FENIX tƛƭƻǘΩǎ ŘƛŦŦŜǊŜƴǘ ¦ǎŜ 

Cases. Furthermore, the contributions would enable identifying commonalities across different 

platforms and stakeholders and help to propose best practices from the various pilots.  

6.1 Recommendations on the use of standards 

The below sections and paragraphs of this chapter provided information on the use (AS-IS and To-

BE) of (global) standards for each of the Pilot Sites. One conclusions we may draw from the stock-

take above is that adoption of (global) standards is quite limited across the wide range of Transport 

& Logistics operations and services executed by the FENIX partners. Some data standards (e.g. IMO 

vessel number) are widely adopted within the Use Cases that need to identify the maritime vessel as 

part of the operations and services. In same cases (e.g. Customs Clearance) there are legal 

obligations to use specific identifiers for specific objects (e.g. MRN, EORI). 

At this stage in the FENIX project, the majority of the various pilot use cases are not able to provide 

information on their plans to adopt (more) global standards within their operations and services. 

In this section we provide a summary of the actors, objects and Information Exchanges (Generic 

Flows) and recommendations for the use of global data standards for them even though this work is 

not exhaustive and has to be further elaborated in the upcoming months. 

We provide this summary in table-format as that allows providing a lot of information in limited 

space ensuring the reader can more easily keep the overview over it all. 

Table 2 covers the actors. Within the FENIX Pilots and Transport & Logistics industry organisations 

ŀƴŘ ƛƴŘƛǾƛŘǳŀƭǎ ǳǎŜ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ ǘŜǊƳǎ ŦƻǊ ǘƘŜ ǾŀǊƛƻǳǎ ŀŎǘƻǊǎΦ ¢ƘŜ ǘŀōƭŜ ǇǊƻǾƛŘŜǎ ŀ ƭƛǎǘ ƻŦ άƎŜƴŜǊƛŎέ 

names. This list aligns with the semantic model presented in chapter 5.3 and Annex I in this 
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document. 

Table 2 Recommendations summary regarding actors 

Actors Alternate terms used within FENIX13 Recommended Identifier14 

Purchase manager Procurement manager, Buyer 
Internal identifier or  

ISO/IEC 15418/GSRN 

Sender Seller, Customer ISO/IEC 6523/GLN 

Recipient Buyer, Customer ISO/IEC 6523/GLN 

Road Carrier Haulier, Truck operator ISO/IEC 6523/GLN 

Rail Terminal Terminal operator, Logistics Cluster ISO/IEC 6523/GLN 

Rail Carrier Train operator, Rail undertaking ISO/IEC 6523/GLN 

Freight Forwarder No alternatives ISO/IEC 6523/GLN 

Port Terminal 
Maritime terminal,  

Terminal operator 
ISO/IEC 6523/GLN 

Shipping Line 

(Offshore/Deep Sea) 
Ocean Carrier, Maritime Carrier ISO/IEC 6523/GLN 

Terminal Operator Rail Terminal ISO/IEC 6523/GLN 

Operator No alternatives 

ISO/IEC 6523/GLN (if 

organisation) 

ISO/IEC 15418/GSRN (if person) 

Shipping Agent Shipper ISO/IEC 6523/GLN 

Port Community 

System PCS 
Cargo Community System ISO/IEC 6523/GLN 

SCM Domain No alternative No recommendation 

Rail Domain No alternative No recommendation 

Logistics Control 

Tower 

Multi Modal transport management, 

Logistics Control Centre,  

4PL 

ISO/IEC 6523/GLN (if referring 

to organisation responsible for 

the function) 

Corridor Management No alternatives ISO/IEC 6523/GLN 

                                                             

13
 The list of terms included in this column is not ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜΤ ƛǘΩǎ ƳŜǊŜƭȅ ƛƴŘƛŎŀǘƛǾŜ ƻŦ ǘƘŜ 

confusion caused by the lack of use of common terminology (semantics). 

14 Identifiers recommended are GS1 ID Keys unless another responsible organization is mentioned. 
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Platform 

Warehouse operator Distribution & Consolidation Centre ISO/IEC 6523/GLN 

National Single 

Window 
No alternatives No recommendation 

Customs Authorities No alternatives No recommendation 

Customs Broker No alternative 

ISO/IEC 6523/GLN  

(towards economic operators) 

EORI (towards  

MS Authorities 15) 

Inland waterways 

carrier 
Barge operator ISO/IEC 6523/GLN 

Inland waterways 

terminal 
Barge terminal ISO/IEC 6523/GLN 

Port Authority No alternative ISO/IEC 6523/GLN 

Transport Visibility 

Provider 
No alternative ISO/IEC 6523/GLN 

Short Sea operator No alternative ISO/IEC 6523/GLN 

Vessel Tracking 

Service provider 

AIS (Automatic Identification System) 

provider 
ISO/IEC 6523/GLN 

Maritime 

Transhipment Point 
No alternative ISO/IEC 6523/GLN 

Terminal Operating 

System (TOS) 
No alternative ISO/IEC 6523/GLN 

Pallet Management Pool management 
ISO/IEC 6523/GLN (if referring 

to the organisation responsible) 

Container Asset 

Management 
Pool management 

ISO/IEC 6523/GLN (if referring 

to the organisation responsible) 

Other relevant 

authorities 
No alternative No recommendation 

Distribution Centre Warehouse ISO/IEC 6523/GLN 

                                                             

15
 Member State Authorities include Customs, but also other authorities such as VAT, excise and other border 

control agencies. 
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(DC) 

NOTE: For some kinds of facilities (e.g. intermodal container related) various identification schemes 

exist, some of which also maintain a database with some information relevant for the facility. 

Unfortunately, almost invariably the various identification schemes and associated database (even 

when looking at a single scheme) use multiple different identifiers for the exact same facility. 

The records for each of those identifiers in general are inconsistent / conflicting with each other.  

A common unambiguous identifier used across all of the identification schemes (and associated 

databases) would allow to much more easily link all of the records that described the exact same 

facility together. In turn, that would allow the stakeholders involved to significantly clean up those 

records (e.g. consolidate duplicate records and/or link to other databases/services that can ensure 

the values in important data-elements of the records can always be kept in synch with the 

άŀǳǘƘƻǊƛǘŀǘƛǾŜέ ŘŀǘŀōŀǎŜκǊŜŎƻǊŘǎύΦ 

In the previous paragraphs and table, we cleared showed the partners involved in the FENIX pilots 

have to identify a plethora of different locations and parties/entities/systems. 

In addition, the partners involved in the FENIX pilots need to identify a multitude of objects as part 

of their daily operations in order to execute their tasks effectively and efficiently as well as to comply 

with various regulations. 

Unambiguous common identification of these objects, locations and entities will eliminate the 

confusion that is commonplace in current Transport & Logistics operations. In Table 3, we 

recommend some global standard identification schemes for the objects that the partners use within 

the context of FENIX pilot Use Cases. 

Table 3 Recommendations summary regarding different objects 

 
Objects 

Recommended  

identification key scheme 

Product 

SKU (material) item ISO/IEC 15459-6/GTIN 

Semi-finished goods ISO/IEC 15459-6/GTIN 

Liquid Mass No recommendation 

Ingredient List No recommendation 

Raw & pack materials ISO/IEC 15459-6/GTIN 

Finished Goods ISO/IEC 15459-6/GTIN 

Persons Transport  

(Passengers) 

FENIX Use Case do not require 

identification of Passengers 
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Objects 

Recommended  

identification key scheme 

Transport Units 

Intermodal Loading Units 
ISO 15459-4&5/UIRR ILU-code 

GIAI or GRAI 

Container ISO/IEC 15459-1/SSCC 

Cases  ISO/15459-1/SSCC 

Layers No recommendation 

Pallet net No recommendation 

Gross No recommendation 

Full container loads No recommendation 

Boxes ISO/IEC 15459-1/SSCC 

Pallets ISO/IEC 15459-1/SSCC 

Vehicles16 ISO/15459-1/SSCC 

Load Units ISO/15459-1/SSCC 

Tanks / Tanktainers ISO/15459-1/SSCC 

TEU / Intermodal containers ISO/15459-1/SSCC 

Transport Equipment 

Container ISO/IEC 15459-4 / GRAI or GIAI 

Rail Wagons ISO/IEC 15459-4 /17 18 

Intermodal Container ISO/IEC 15459-4 / BIC code 

Swap Bodies 

ISO/IEC 15459-4 / VIN (Vehicle 

Identification number) / license plate 

number 

or GIAI 

Single Deck Road (SDR) 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

                                                             

16 Vehicles transported as cargo on some transport means (e. g. ferries, trains). 

17 http://www.thewebtrain.co.uk/uic-

vkn/#:~:text=The%20UIC%2FERA's%20European%20Vehicle,%22A%2DOBB%22)  

18
 https://www.era.europa.eu/sites/default/files/library/docs/recommendation/013rec1005_ 

recommendation_annex1_en.pdf 
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Objects 

Recommended  

identification key scheme 

Double Deck Road (DDR) 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

Tilt or Curtain sider 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

ITML (Intermodal) ISO/IEC 15459-4 / GIAI  

Tankers for liquid / tanktainers ISO/IEC 15459-4 / BIC / GIAI  

Semi-trailers 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

BOX trailer 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

Mega trailer 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

Trailer 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

Road trailers 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

Mafi 

ISO/IEC 15459-4 / VIN / license plate 

number 

or GIAI 

Intermodal Loading Units ISO/IEC 15459-4&5/GIAI or GRAI 

ULD (Unit Load Devices) ISO/IEC 15459-4 / IATA ULD-ID 

Transport Means 

Rail Locomotives ISO/IEC 15459-4 / EVN 

Maritime Vessels ISO/IEC 15459-4 /IMO vessel number 

Barge ISO/IEC 15459-4 / ENI 
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Objects 

Recommended  

identification key scheme 

Road Trucks 

ISO/IEC 15459-4 /VIN / License Plate 

Number 

or GIAI 

Road Tractors 

ISO/IEC 15459-4 / VIN / License Plate 

Number 

or GIAI 

Short Sea Vessels ISO/IEC 15459-4 / IMO vessel number 

Tractors 

ISO/IEC 15459-4 / VIN / License Plate 

Number 

or GIAI 

PCU19 

ISO/IEC 15459-4 / VIN / License Plate 

Number 

or GIAI 

Vans 

ISO/IEC 15459-4 / VIN / License Plate 

Number 

or GIAI 

Maritime Vessels ISO/IEC 15459-4 / IMO vessel number 

Train No recommendation 

Aircraft 

ISO/IEC 15459-4 / Aircraft registration 

/  

tail number  

Inland Barges ISO/IEC 15459-4 / ENI number 

Transport Groupings 
Shipment ISO/IEC 15459-6 / GSIN 

Consignment ISO/IEC 15418 / GINC 

Documents 

Consignment Notes  

BoL, CMR, CIM, AWB, manifest 

etcetera 

ISO/IEC 15418/GDTI 

Now that we indicated how to identify individual objects, locations and entities with common 

unambiguous identifiers, we will turn to how to use them in information exchanges to ensure the 

                                                             

19 Passenger Car Unit aka Passenger Car Equivalent (PCE). 
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partners involved in the exchanges are referring to the same objects, locations and entities. In turn, 

that ensures that άwhat is sent is what is understoodέ in line with the EIF semantic interoperability 

objective. 

Table 4 indicates the main identification schemes that could / should / must be used based on 

global, regional or sector-specific standards within the information exchanges among stakeholders 

involved in the FENIX pilot use cases. 

Table 4 Recommendations summary regarding different process steps ς Identification keys 

Generic flow To-Be ID Key (recommendation)20 

Create Goods Buy/Sell Order 

ISO/IEC 15418/GDTI or ISO/IEC 15459-6/ GSIN21 

(for the Order) 

ISO/IEC 15459-6/GTIN for Products 

Book Shipment 
ISO/IEC 15459-6/ GSIN (for the shipment) 

ISO/IEC 15459-1/ SSCC (for the transport units) 

Create Transport Plan 

ISO/IEC 15459-6/ GSIN;  

ISO/IEC 15418/GINC (per consignment) linked 

to GSIN;  

ISO/IEC 15459-6/GTIN (linked to HS codes for 

Customs);  

ISO/IEC 6523/GLN (from/to locations and 

Consignor/Consignee) 

ISO/IEC 15459-1SSCC 

Book Consignment/s 

ISO/IEC 15418 /GINC (per consignment); 

ISO/IEC 6523/GLN (from/to locations and 

Consignor/Consignee) 

ISO/IEC 15459-1/ SSCC 

Empty Container to Sender (of Goods) 
BIC; ISO/IEC 15459-6/ GSIN; ISO/IEC 15418 / 

GINC; ISO/IEC 6523/GLN 

                                                             

20 The ID Keys mentioned in this column represent the most relevant identifiers. In general, several other 

identifiers and/or global data standards will also be used within these information exchanges. 

21
 Recommended for eCommerce where one order becomes one shipment. In business to business orders may 

get consolidated before despatched as shipment; in that case GDTI should be used for the order. 
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Generic flow To-Be ID Key (recommendation)20 

Empty Container Receipt confirmation 
BIC; ISO/IEC 15459-6 /GSIN; ISO/IEC 15418 / 

GINC; ISO/IEC 6523/GLN 

Gather Customs Clearance data & documents 

ISO/IEC 15459-6 / GSIN; HS codes; ISO/IEC 

15418 /22 

ISO/IEC 6523/GLN (Legal Entity/Economic 

Operator); 

ISO/IEC 15418/GDTI (for each document); 

 

ISO/IEC 15459-1/SSCC 

Send Despatch Advice ISO/IEC 15459-1/ SSCC;ISO/IEC 1515459-6 GSIN  

Share train Composition 

ISO/IEC 15459 4&5/EVN (for wagons and 

locomotives) 

embedded in GIAI if RFID tagged 

Train Arrival confirmation No recommendation 

Assign Consignment to Carrier ISO/IEC 15418/GINC; ISO/IEC 6523/GLN 

Generate transhipment orders for terminals 
ISO/IEC 15418/GINC, BIC, GSIN; ISO/IEC 

6523/GLN 

Carrier confirms acceptance of Consignment ISO/IEC 15418/ GINC; ISO/IEC 6523/GLN 

Terminal accepts and confirm order 
ISO/IEC 15418/ GINC; ISO/IEC 15459-6/ GSIN; 

ISO/IEC 6523/GLN 

Stock keeping unit (SKU) pallet quantity update 
ISO/IEC 15459-6 /GSIN; SSCC; ISO/IEC 

6523/GTIN  

Dock/Slot Booking ISO/IEC 6523/GLN ; ISO/IEC 15418/GDTI  

Slot Booking Confirmation ISO/IEC 15418/ GDTI; ISO/IEC 6523/GLN 

Confirm Consignment departure ISO/IEC 15418/ GINC; BIC; ISO/IEC 6523/GLN 

                                                             

22
 MRN: Movement Reference Number; https://www.customssupport.com/en/news/what-movement-

reference-number-mrn-and-why-do-i-need-one  



   

 

71 

 

Generic flow To-Be ID Key (recommendation)20 

Confirm Transport Means departure 

ISO/IEC 6523/GLN for arrival and departure 

points;  

ISO/IEC 15459-6/ GSIN for individual shipments;  

ISO/IEC 15418/ GINC for consignments;  

Transport Means ID Key 

Report status / Progress 
ISO/IEC 15459-6/ GSIN, ISO/IEC 15418/ GINC, 

BIC, ISO/IEC 15459-1/ SSCC 

Share transport means position 

Truck Licence Plate; VIN;  

IMO Vessel Number; 

Barge ID (ENI); 

Rail Vehicle ID (EVN) 

Confirm Consignment delivery 

ISO/IEC 15418/ GINC 

BIC; 

ISO/IEC 15459-6/ GSIN (for individual 

shipments); 

ISO/IEC 15459-1/ SSCC (for transport units) 

Confirmation Container delivery 

ISO/IEC 6523/GLN;  

BIC; 

ISO/IEC 15418/ GINC  

ISO/IEC 15459-6/ GSIN (for individual 

shipments) 

Confirm Transport Means arrival Transport Means ID Key; ISO/IEC 6523/GLN 

Confirm return of empty container 
BIC; ISO/IEC 15418/ GINC; ISO/IEC 15459-6/ 

GSIN 

Confirm Transport Plan execution completed ISO/IEC 15459-6/ GSIN 

Close Transport Plan execution; start financial 

settlement for logistics service 
ISO/IEC 15459-6/ GSIN  

Confirm shipment delivery 

ISO/IEC 6523/GLN; 

ISO/IEC 15459-1/ SSCC (established 

partnerships) 

ISO/IEC 15459-1&6/ SSCC + GTIN (ad-hoc 

partnerships) 
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Generic flow To-Be ID Key (recommendation)20 

Confirmation Container loaded 

ISO/IEC 6523/GLN; SGLN; ISO/IEC 15418/ GINC; 

BIC; 

Transport means ID; 

EVN (if loaded on Rail wagon) 

Gather Customs Clearance data & documents 
ISO/IEC 15459-6/ GSIN; ISO/IEC 15418/ GDTI; 

ISO/IEC 15418/ GINC 

Register e-Seal 

ISO/IEC 15459-4&5/ GIAI / ISO/IEC 15418/ GDTI 

(TBD); 

Transport equipment ID (BIC; ULD-ID) 

Confirmation Container sealed BIC; ISO/IEC 6523/GLN 

Submit Customs Declaration 
ISO/IEC 15459-6/ GSIN; ISO/IEC 15418/ GINC; 

MRN  

Confirmation Container delivery BIC; ISO/IEC 6523/GLN 

Share Cargo Manifest 

ISO/IEC 15418/ GDTI (manifest ID Key); 

ISO/IEC 15418/ GINC; ISO/IEC 15459-6/ GSIN; 

ISO/IEC 15459-1/ SSCC; BIC 

Confirmation Container offloaded 

ISO/IEC 6523/GLN; SGLN23; ISO/IEC 15459-6/ 

GSIN; BIC; 

 

EVN (if loaded on Rail wagon) 

Confirmation Container departure 

ISO/IEC 6523/GLN; SGLN; BIC; ISO/IEC 15418/ 

GINC; ISO/IEC 15459-6/ GSIN; ISO/IEC 15459-

4&5/ GIAI; 

Share Customs Declaration data & documents ISO/IEC 15459-6/ GSIN; ISO/IEC 15418/ GINC 

Deregister e-Seal 

ISO/IEC 15459-4&5/ GIAI / ISO/IEC 15418/ GDTI 

(TBD); 

Transport equipment ID (BIC; ULD-ID) 

                                                             

23
 SGLN: Serialised GLN is used to identify highly specific locations such as berth positions, container yard 

storage locations etcetera). 
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Generic flow To-Be ID Key (recommendation)20 

Confirm Container unsealed 
BIC; ISO/IEC 15418/ GINC; ISO/IEC 15459-6/ 

GSIN; ISO/IEC 15459-1/ SSCC 

Register Discharge Events 
ISO/IEC 6523/GLN (locations); ISO/IEC 15459-6/ 

GSIN; ISO/IEC 15459-4&5/ GIAI; BIC 

Prepare Digital Delivery Notes 

ISO/IEC 6523/GLN (trading partners); ISO/IEC 

15459-6/ GSIN; ISO/IEC 15459-1/ SSCC; ISO/IEC 

15418/ GDTI; 

Forward Shipment (e.g. Container) to 

Warehouse Operator 

ISO/IEC 6523/GLN (locations); ISO/IEC 15459-6/ 

GSIN; ISO/IEC 15459-1/ SSCC; 

ISO/IEC 15459-4&5/ GIAI; BIC; other 

equipment-ID 

Confirm Container forwarding  

to Warehouse Operator 

ISO/IEC 6523/GLN; BIC; ISO/IEC 15459-4&5/ 

GIAI; ISO/IEC 15418/ GINC; ISO/IEC 15459-6/ 

GSIN 

Issue Custom Clearance ID 
Customs Authority specific ID 

linked to MRN 

Generate and Send Digital Delivery Notes 

ISO/IEC 6523/GLN (locations); ISO/IEC 15459-6/ 

GSIN; ISO/IEC 15418/ GDTI; ISO/IEC 15459-1/ 

SSCC; 

ISO/IEC 15459-4&5/ GIAI; BIC; other 

equipment-ID 

Generate Container Delivery Pre-Advice 
BIC; ISO/IEC 15459-6/ GSIN; ISO/IEC 15418/ 

GINC; ISO/IEC 6523/GLN 

Generate Unique Vehicle Access Code 
ISO/IEC 15418/ GINC; Transport Means ID Key; 

Access Code will not be standardised 

Notify Critical/Other Authorised Parties 
ISO/IEC 6523/GLN; BIC; ISO/IEC 15418/ GINC; 

ISO/IEC 15459-6/ GSIN 

Issue Pro-forma Invoice 
ISO/IEC 6523/GLN; ISO/IEC 15418/ GINC; 

ISO/IEC 15459-6/ GSIN; ISO/IEC 15418/GDTI 

Issue e-Invoice 
ISO/IEC 6523/GLN; ISO/IEC 15418/ GINC; 

ISO/IEC 15459-6/ GSIN; GDTI  
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Generic flow To-Be ID Key (recommendation)20 

Receive e-Invoice 
ISO/IEC 6523/GLN; ISO/IEC 15418/ GINC; 

ISO/IEC 15459-6/ GSIN; ISO/IEC 15418/GDTI 

Issue Declaration of Origin ISO/IEC 15418/GDTI; ISO/IEC 15459-6/GTIN 

Generate Transport Order 

ISO/IEC 15418/GDTI; ISO/IEC 15418/ GINC; 

ISO/IEC 15459-6/ GSIN ISO/IEC 6523/GLN (for 

picking location and delivery location and 

trading partners);  

Generate MRN 
Issued by Customs Authority  

specific to the Customs Authority 

Notify for Payment Clearance 

ISO/IEC 15418/GDTI; ISO/IEC 6523/GLN (for 

trading partners); ISO/IEC 15418/ GINC; ISO/IEC 

15459-6/ GSIN  

Assign Truck Driver to collect Cargo  

for distribution to consignee 

ISO/IEC 15418/ GINC; ISO/IEC 15459-6/ GSIN; 

ISO/IEC 15418/GDTI;  

ISO/IEC 15459-4&5/GIAI; BIC; other equipment-

ID 

ISO/IEC 6523/GLN (for picking location and 

delivery location and trading partners);  

VIN; Truck Plate Number 

All of the above recommendations are completely independent of whatever exchange syntax or data 

transfer protocol the communicating partners may use. 

In practice, communicating partners use an extremely wide range of syntaxes and partner-specific 

implementation of syntaxes and protocols. That seriously hampers the objective of easily connecting 

with new supply chain and transport & logistics partners. 

Table 5 provides recommendŀǘƛƻƴǎ ŦƻǊ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜǎ ōŀǎŜŘ ƻƴ άǘǊŀŘƛǘƛƻƴŀƭ 95Lέ ƳŜǎǎŀƎŜǎΦ 

The usage of this messages are always dependent on the supply chain processes and could therefore 

varies from case to case. Unfortunately, there are not yet any standards for structuring API (e.g. 

JSON in RESTfull context) in a similarly rigorous manner. Therefore, we cannot recommend any 

syntax standards for specific information exchanges using the API approach. 

We can however recommend all API make use of JSON formats that allow checking that API 

exchanges follow the rules agreed for the specific API-exchange. Standards like JSON-LD allow such 

άǊǳƭŜ-ŎƘŜŎƪƛƴƎέΦ 
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Table 5 Recommendations summary regarding different process steps ς Communication exchange messages 

Generic flow24 EDIFACT / EANCOM XML EPCIS 

Create Goods Buy/Sell 

Order 
ORDERS ORDER Not applicable 

Book Shipment IFTMIN Transport Instruction Not applicable 

Create Transport Plan IFTMIN  Transport Instruction Not applicable 

Book Consignment/s IFCSUM / IFTMBF Transport Instruction Not applicable 

Empty Container to Sender 

(of Goods) 
IFTSTA 

Transport Status 

Notification 
Observe 

Empty Container Receipt 

confirmation 
IFTSTA 

Transport Status 

Notification 
Observe 

Gather Customs Clearance 

data & documents 
Not applicable Not applicable Not applicable 

Send Despatch Advice DESADV Despatch Advice Observe 

Share train Composition Not applicable Not applicable Aggregate 

Train Arrival confirmation IFTSTA 
Transport Status 

Notification 

Observe 

(at level of wagons / 

locomotive) 

Assign Consignment to 

Carrier 
IFCSUM Transport Instruction Not applicable 

Generate transhipment 

orders for terminals 
IFTMIN Transport Instruction Not applicable 

Carrier confirms 

acceptance of 

Consignment 

IFTMBC 
Transport Instruction 

Response 
Not applicable 

Terminal accepts and 

confirm order 
IFTMBC 

Transport Instruction 

Response 
Not applicable 

                                                             

24
 The usage of this messages are always dependent on the supply chain processes and could therefore vary 

from case to case. 
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Generic flow24 EDIFACT / EANCOM XML EPCIS 

Stock keeping unit (SKU) 

pallet quantity update 
DESADV Despatch Advice Observe 

Dock/Slot Booking IFTMBF 
Transport Pick-up 

Drop-off Request  
Not applicable 

Slot Booking Confirmation IFTMBC 

Transport Pick-up 

Drop-off 

Confirmation 

Not applicable 

Confirm Consignment 

departure 
IFTSTA 

Transport Status 

Notification 
Observe 

Confirm Transport Means 

departure 
IFTSTA 

Transport Status 

Notification 
Observe 

Report status / Progress IFTSTA 
Transport Status 

Notification 
Observe 

Share transport means 

position 
Not Applicable 

Transport Status 

Notification 
Observe 

Confirm Consignment 

delivery 
IFTSTA 

Transport Status 

Notification 
Observe 

Confirmation Container 

delivery 
IFTSTA 

Transport Status 

Notification 
Observe 

Confirm Transport Means 

arrival 
IFTSTA 

Transport Status 

Notification 
Observe 

Confirm return of empty 

container 
IFTSTA / RETANN 

Transport Status 

Notification 
Observe 

Confirm Transport Plan 

execution completed 
IFTSTA 

Transport Status 

Notification 
Not applicable 

Close Transport Plan 

execution; start financial 

settlement for logistics 

service 

IFTSTA  
Transport Status 

Notification  
Not applicable 

Confirm shipment delivery IFTSTA 
Transport Status 

Notification 
Observe 
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Generic flow24 EDIFACT / EANCOM XML EPCIS 

Confirmation Container 

loaded 
IFTSTA 

Transport Status 

Notification 
Observe 

Gather Customs Clearance 

data & documents 
Not Applicable 

Transport Status 

Notification 
Not applicable 

Register e-Seal   Not applicable 

Confirmation Container 

sealed 
IFTSTA 

Transport Status 

Notification 
Aggregate 

Submit Customs 

Declaration 
Not Applicable25 Not Applicable Not applicable 

Confirmation Container 

delivery 
IFTSTA / IFTMAN 

Transport Status 

Notification 
Observe 

Share Cargo Manifest IFCSUM Transport Instruction Not applicable 

Confirmation Container 

offloaded 
IFTSTA 

Transport Status 

Notification 
Disaggregate 

Confirmation Container 

departure 
IFTSTA 

Transport Status 

Notification 
Observe 

Share Customs Declaration 

data & documents 
Not Applicable Transport Instruction Not applicable 

Deregister e-Seal   Not applicable 

Confirm Container 

unsealed 
IFTSTA 

Transport Status 

Notification 
De-consolidate 

Register Discharge Events IFTSTA 
Transport Status 

Notification 
De-consolidate 

Prepare Digital Delivery 

Notes 
DESADV Despatch Advice Observe 

                                                             

25
 In general, Customs authorities (even National Single Windows) use Member State specific electronic. 

declaration submission approaches. Some are similar to EDIFACT approach, but they do not follow standard 

formats common across Member States. 
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Generic flow24 EDIFACT / EANCOM XML EPCIS 

Forward Shipment (e.g. 

Container) to Warehouse 

Operator 

DESADV Despatch Advice Observe 

Confirm Container 

forwarding  

to Warehouse Operator 

IFTSTA 

Despatch Advice /  

Transport Status 

Notification 

Observe 

Issue Custom Clearance ID Not Applicable Not Applicable Not applicable 

Generate and Send  

Digital Delivery Notes 
DESADV Despatch Advice Observe 

Generate Container 

Delivery  

Pre-Advice 

DESADV 

Despatch Advice /  

Warehousing 

Inbound Instruction  

Observe 

Generate/Share Unique 

Vehicle Access Code 
Not Applicable 

Transport Pick-up 

Drop-off 

Confirmation 

Not applicable 

Notify Critical / Other 

Authorised Parties 
IFTSTA 

Transport Status 

Notification 
Not applicable 

Issue Pro-forma Invoice INVOIC Invoice Not applicable 

Issue e-Invoice INVOIC Invoice Not applicable 

Receive e-Invoice INVOIC Invoice Not applicable 

Issue/Share Declaration of 

Origin 
Not Applicable Not Applicable Not applicable 

Generate Transport Order IFTMIN Transport Instruction Not applicable 

Generate MRN Not Applicable Not Applicable Not applicable 

Notify for Payment 

Clearance 
REMADV  

Advance Remittance 

Notification  
Not applicable 

Assign Truck Driver to 

collect Cargo  

for distribution to 

consignee 

Not Applicable Not applicable Not applicable 

The table above also applies to Dangerous Goods, but for Dangerous additional (mandatory) 

information exchanges are required. In the French pilot site description we mentioned the 

exchanges through the network of TP2 and TP1 systems. 
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¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜǎ ŀōƻǾŜ ŦƻŎǳǎ ƻƴ άǘǊŀƴǎŀŎǘƛƻƴŀƭέ ƻǊ άŜǾŜƴǘέ ƛƴŦƻǊƳŀǘƛƻƴΦ Lƴ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ 

FENIX pilot use case there is also a need to exchange information regarding the traffic situation in a 

specific area. The DATEX II standard provides a standard set of messages that enables the exchange 

of traffic information. 

Datex II or Datex2 is a data exchange standard for exchanging traffic information between traffic 

management centres, traffic service providers, traffic operators and media partners. It contains for 

example traffic incidents, current road works and other special traffic-related events. These data is 

presented in XML-format and is modelled with UML. The standard is developed by the technical 

body Intelligent transport systems (CEN/TC 278) of the European Committee for Standardisation. 

The standard contains 6 parts: 

1. Context and framework 

2. Location referencing 

3. Situation publication 

4. Variable Message Sign (VMS) Publications 

5. Measured and Elaborated Data Publications 

6. Parking Publications 

 

The French AND Greek FENIX pilot partners already use the DATEX II standard in their exchanges (for 

some of their Use Cases). We recommend organisations requiring the exchange of information with 

Intelligent Transport Services use the DATEX II standard for information exchanges with the relevant 

service providers. 

6.2 Methodology 

To make proposals from the Standardisation and Interoperability point of view and propose 

potential Standards implementation, a detailed assessment of the Sequence Diagrams provided was 

necessary. Having receivŜŘ ǘƘŜ /ƻƴǘǊƛōǳǘƛƻƴΩǎ ŦǊƻƳ ǘƘŜ tƛƭƻǘ {ƛǘŜΩǎ [ŜŀŘǎΣ D{м ǇǊƻŎŜŜŘǎ ǘƻ ǘƘŜ ƴŜȄǘ 

step of the analysis: to identify standardisation and interoperability gaps and, considering potential 

opportunities, to propose standards application for the local Pilot Sites. For achieving this, a 

deconstructive method followed with a focus on each different sequence of the Use Cases.  

¢ƘǊƻǳƎƘ ǘƘŜ ŘŜŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ¦ǎŜ /ŀǎŜǎΩ ǎŜǉǳŜƴŎŜǎΣ ƛǘ was easier to clarify and 

identify the standardisation situation AS-IS. This clarification showed in an initial stage what types of 

Standards (proprietary and/or global) are used now (if used) in the processes. Having identified the 
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situation AS-IS, GS1 proposed any potential Standards Application (if applicable) (TO-BE).  

Therefore, a sequential steps approachhas been proceeded. Each step creates the path to proceed 

ƛƴǘƻ ǘƘŜ ƴŜȄǘ ƻƴŜΦ ¢ƘŜ ƳŜǘƘƻŘ ƎƛǾŜǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ¦ǎŜ /ŀǎŜǎΩ ǎǘŜǇǎΣ ǘƘŜ 

actors involved, and, above all, the desired business messaging for the different stakeholders. The 

steps followed are described below: 

¶ Step 1: By using the provided flows explanations, the sequence diagrams are divided into 

their individual flow steps. 

¶ Step 2: Each step identified is cross-checked with the major documents describing the Pilot 

{ƛǘŜΣ ƴŀƳŜƭȅ ǘƘŜ 5ŜƭƛǾŜǊŀōƭŜǎ ά5нΦмΦм tƛƭƻǘ {ƛǘŜǎ ŘŜǎŎǊƛǇǘƛƻƴέΣ ά5нΦнΦм 9ȄƛǎǘƛƴƎ ǇƭŀǘŦƻǊƳǎ ŀƴŘ 

ǘŜŎƘƴƛŎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ƻŦ ǘƘŜ ŦŜŘŜǊŀǘŜŘ ŜŎƻǎȅǎǘŜƳέ ŀƴŘ ǘƘŜ ǇǊƻǾƛŘŜŘ 

Pilot Site Questionnaire. The goal is to gradually clarify the AS-IS conditions. If no AS-IS 

information is provided, GS1 shall recommend existing Global Standards (commonly used) 

based on supply chain requirements for the given actor and/or exchange event. 

¶ Step 3: Having identified and segmented the flow ǎǘŜǇǎΩ ŎƻƴǘǊƛōǳǘƻǊǎΣ D{м ǊŜŎƻǊŘǎ ǘƘŜƳ ƛƴǘƻ 

ǘƘǊŜŜ ŘƛŦŦŜǊŜƴǘ ƳŀǘǊƛŎŜǎΦ ¢ƘŜ ŦƛǊǎǘ ƻƴŜ ŘŜǎŎǊƛōŜǎ ǘƘŜƛǊ ά9ȄŎƘŀƴƎŜǎέΣ ǘƘŜ ǎŜŎƻƴŘ ƻƴŜ ǘƘŜ 

ά!ŎǘƻǊǎΥ ŀƴŘ ǘƘŜ ƭŀǎǘ ƻƴŜ ǘƘŜ ŜȄŎƘŀƴƎŜŘ άƻōƧŜŎǘǎέΦ !ƭƭ FENIX partners shall use a common, 

consistent terminology for describing actors/exchanges/objects among the different pilot 

sites. 

¶ Step 4: Having the Use Cases flow steps and contributors identified, the Standardisation AS-

IS condition for the Use Case is recorded.  

¶ Step 5: Having the Standardisation AS-IS condition recorded, GS1 proposes potential 

Standards implementation per Use Case. 

6.3 Pilot Analysis 

This chapter, based on the information provided through the pilot site contributions, focuses on 

identifying the Actors, Message Exchanges and Objects involved in the different Use Cases.  

It highlights the current standards used and it proposes the potential application of standards that 

will enhance the interoperability between different systems and stakeholders. 

Since D6.5.1 refers to the work done so far, Sub-Activity 6.5 analysed and consulted the following 

pilot sites: Austria, Belgium 1 and 2, France, Greece, Italy 2, Netherland and Slovakia. Within the 

work on these pilot sites, there are those Use Cases elaborated that are the most mature. The Pilot 

Sites Germany, Italy 1 and Spain, as well as remaining use cases, will follow, further elaborated and 

added to this document at a later stage. 
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6.3.1 Pilot Site Austria 

6.3.1.1 Pilot Overview 

The core of the Austrian pilot site is the intermodal terminal in Villach-Fürnitz, which is the major 

intermodal node in the south Austrian region, perfectly connecting the Baltic-Adriatic corridor with 

other major traffic routes. The terminal is serving as a hub for industrial companies in the catchment 

area (Italy, Slovenia, Austria) as well as the urban areas of Villach and Klagenfurt. The terminal is 

integrated into this hub "Logistics Center Austria South", which is located at two main transport 

axes: The Tauern (Munich ς Istanbul) and the Baltic-Adriatic (Danzig ς Bologna) axis. 

In order to provide the link between maritime shipments and European supply chains the section of 

Villach (Fürnitz) ς Udine ς Trieste on the Baltic-Adriatic corridor is crucial, aiming at an improved 

modal split by taking advantage of rail freight services and reducing emissions in the freight 

transport sector. The port of Trieste is serving as target destination for this section, especially 

regarding intermodal shipments, and the prognosis is still predicting enormous growing rates and 

transport potential. At the same time, this growth means a challenge for the port of Trieste as there 

is only limited expansion of current port infrastructure due to the location of the port (city port). The 

Logistics Center Austria South is connected also to other Nord-Adriatic ports, like Koper. Though, the 

connections and cooperation with the port of Trieste is the strongest. 

Partners involved 

The Austrian pilot partnership consists of three (3) project partners, none of them a beneficiary or 

affiliated entity. The partners are providing their input on a voluntary basis. Cargomon as the only 

partner has signed a LOI. The partners list changed over the last couple of months due to several 

reasons. All partners ever involved were not legally bound to the FENIX project (see Table 6).  

Table 6 Participants in Austrian Pilot Site 

Partner name Partner description 

LCA Inland Terminal / Logistic hub 

ECONSULT Coordinator  

TSA ÖBB Terminal Service Austria (TSA) as part of the ÖBB (Austrian Federal 

Railways) is responsible for the intermodal Terminal Villach Süd, 

which is a core element in the Austrian pilot site. 

Cargomon  Cargomon is a technology provider for (wagon) track and trace. 

The company is equipping the ÖBB wagons with their track and 
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trace solutions. 

Rail Cargo Austria RCA (RCO) Rail Cargo Austria (RCA) as a member of the ÖBB Group is an 

important train operator for the terminal Villach Süd. 

Objectives 

The Austrian pilot site focuses on the increase of attractiveness and competitiveness of the Logistics 

Center Austria South. This aim shall be achieved through the provision of useful, neccessary and 

wanted information for logistics service providers and other stakeholders. 

Geographical scope 

The Logistics Centre Austria South is located right in the middle where the borders of Austria, Italy 

and Slovenia meet, near Villach, the second largest economic region of Carinthia (see Figure 18). 

Furthermore, the site is almost directly connected to the A2 highway. The site has a total area of 

over 160 hectares and is divided into two large zones. The North Zone is around 30 hectares in size, 

whilst the South Zone amounts to approximately 130 hectares. 

The Logistics Centre Austria South (LCA South) is located directly at the intersection of two major 

European transport axes ς the Tauern axis and the Baltic-Adriatic corridor. On site, the Austrian 

Federal Railway company (ÖBB) operates the second largest shunting yard in Austria, which serves 

both as a national and international hub for large-scale freight transports, linking several selected 

Adriatic ports to the European mainland. 

Besides the central shunting yard, the ÖBB also operates a transhipment station with a connected 

cargo combi terminal for the processing of wagonload traffic, as well as combined freight transport 

(transhipment of containers, interchangeable containers and semi-trailers). The LCA South offers 

fully developed, first-class industrial areas to small, medium-sized or large companies from the 

logistics and manufacturing industry, as well as to those who provide logistics-related services. The 

A2 highway is in close ǇǊƻȄƛƳƛǘȅΣ ǊŜǎǳƭǘƛƴƎ ƛƴ Ŧŀǎǘ ŎƻƴƴŜŎǘƛƻƴǎ ǘƻ !ǳǎǘǊƛŀΩǎ ƴŜƛƎƘōƻǳǊƛƴƎ ŎƻǳƴǘǊƛŜǎΣ ŀǎ 

well as to the airports of Klagenfurt, Graz, and Ljubljana (Slovenia). 
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Figure 18 Scope and geography of the Austrian components 

The Austrian Pilot consists of two Use Cases presented in Table 7 below. 

Table 7 Use Cases presentation 

UC ID USE CASE NAME Analysis Status 

UC 1 Information services In Progress 

UC 2 Customs corridor  In Progress 

6.3.1.2 Use Case Descriptions 

Description Use Case 1 ς Information Services 

Implementation of information services for intermodal transport: Rail freight transport will be made 

more effective and therefore economically attractive by implementing digital information services 

along corridors and between the partners in the transport and supply chains. Furthermore, digital 

information services (e.g. monitoring/tracking, ETA, event alert) will improve the quality of the data 

available and make rail transport faster and thus more competitive with road transport. Further, the 

investigated corridor (Baltic-Adriatic; Villach-Fürnitz ς Port of Triest) is currently implementing a 

border-crossing customs corridor. UC1 and UC2 shall be connected to each other. Objectives of this 

service are Tracking inbound and outbound container flows to the inland Terminal of Fürnitz. 

Monitoring of position, movement, ambient temperature, door opening, shocks. Identification of 

bottlenecks along the transport route. Integration of the service in LCA web. 

Results achieved are: 

¶ the implementation of LISAS-System with logistics information like ETA, event alert 

(geofencing), monitoring/track and trace of containers along the Baltic-Adriatic-Corridor,  

¶ the identification of bottlenecks/weaknesses in current terminal process/used IT-systems as 

well as  

¶ the definition of ideal scenario/future scenario for terminal.  

The goals were to foster rail freight transport, reduction of emissions, increase 

atractiveness/competitiveness of terminal and rail freight 

Description Use Case 2 ς Customs Corridor 

Supporting the implementation of a customs corridor: Customs clearance at the Villach terminal 

allows NAPA-ports to concentrate on its core competencies and provides fast transhipment and thus 
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lower space requirements in the ports which makes the port activities more effective and the port 

more attractive, especially due to the fact of easy access to rail freight. In addition, it gives 

customers further incentive to transport the goods by rail, which reduces environmental pollution. 

The results achieved are the supporting activities in establishment of border-crossing customs 

corridor (workshops with involved stakeholders - RCA, Adriafer, Austrian customs, Italian customs, 

help to identify necessary actions/tasks in Austrian terminal (end of customs corridor)). 

Goals were physical readyness at terminal to establish customs corridor, increase of experience in 

questions of customs' handling. 

For UC2 no description of flows and objecs are available, as the task in this UC is to act as a 

άƳŜŘƛŀǘƻǊέ ōŜǘǿŜŜƴ ŀƭƭ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ ōƻǊŘŜǊ-

crossing customs corridor. 

The following sequence diagrams (see Figure 19 and Figure 20) depict the flow and the sent 

information within UC1. It has be seen as working document and draft that might be changing during 

the next months: 

 

Figure 19 Information Flow Austrian Pilot 
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Figure 20  Information Flow Austrian Pilot 

6.3.1.3 Standards Used (or Planned to be Used) 

Use of Standards AS-IS 

UC1: The AS-IS situation cannot be yet explicitly verified since there are details pending from the 

local pilot site lead which will be provided in the near future. Consequently, proposals will be made 

based on the other documents referred (e.g. Consortium Deliverables, primary Questionnaire 

version etc.) and GS1 supply chain experience. They will be updated in the future as soon as the 

additional details are received. Based on the analysis of deliverables 2.x, a general identification of 

the following standards can be outlined for the AS-IS situation:  

ω The BIC Code for the Container ID 

ω The EVN of the wagon maybe also in an GIAI Format from GS1. This depends on the wagon. 

ω SSCC on the pallet outgoing from Austria to the world in the Container 

A full description of the applied standards to the associated use cases, is not possible at this stage of 

the project. Thus, the lack of knowledge is not yet providing a clear view for the research team to 

propose specific Global Standards.  

All Austrian pilot partners are aware of the EMSWe regulation. The terminal operators in Fürnitz, 

including freight forwarders, operators, railway undertakings, like the Rail Cargo Austria (main 

railway undertaking on the route between the LCA in Fürnitz and the Port of Trieste on the Baltic-

Adriatic corridor) are also well aware of the upcoming eFTI regulations. The solution provided by Rail 

/ŀǊƎƻ !ǳǎǘǊƛŀ όάŜCǊŀŎƘǘōǊƛŜŦέύ ƛǎ ƛƴ ŦŀŎǘ ŀƭǊŜŀŘȅ ǎǘǊƻƴƎƭȅ ǇǊƻƳƻǘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ŜƭŜŎǘǊƻƴƛŎ όǇŀǇŜǊƭŜǎǎύ 
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approaches instead of paper-based approaches. Therefore, the RCA solution is well-placed to quickly 

comply with the upcoming regulations around eFTI. 

UC2: The AS-IS situation cannot be yet explicitly verified since there are details pending from the 

local Pilot Site lead which will be provided in the near future. Consequently, proposals will be made 

based on the other documents referred (e.g. Consortium Deliverables, primary Questionnaire 

version etc.) and GS1 supply chain experience. They will be updated in the future as soon as the 

additional details are received. 

Use of Standards Recommendations (TO-BE) 

UC1: Applying common Global Standards is critical for an interoperable, unambiguous 

communication of information between different stakeholders and pilot sites. Below, several 

standardized data formats and exchanges methods are presented. As far as the GS1 ID Keys 

ǇǊƻǇƻǎŜŘ όŘŜǘŀƛƭǎ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘΩǎ !ƴƴŜȄ ŦƻǊ ŜŀŎƘ ƪŜȅύΣ ǘƘŜȅ Ŏŀƴ ŀƭƭ ōŜ ŎǊƻǎǎ ǾŀƭƛŘŀǘŜŘ ōȅ ŀƭƭ 

stakeholders in the GS1 Global Electronic Information Party Registry GEPIR.  

Another also ISO certified standards developed by GS1 might be recommended to UC1. The EPCIS 

(Electronic Product Code Information System) enables trading partners to share information about 

the physical movement and status of products as they travel throughout the supply chain ς from 

ōǳǎƛƴŜǎǎ ǘƻ ōǳǎƛƴŜǎǎ ŀƴŘ ǳƭǘƛƳŀǘŜƭȅ ǘƻ ŎƻƴǎǳƳŜǊǎΦ Lǘ ƘŜƭǇǎ ŀƴǎǿŜǊ ǘƘŜ άǿƘŀǘΣ ǿƘŜǊŜΣ ǿƘŜƴ ŀƴŘ ǿƘȅέ 

questions to meet consumer and regulatory demands for accurate and detailed product information. 

The goal of EPCIS is to enable disparate applications to create and share visibility event data, both 

within and across enterprises. This sharing is aimed at enabling users to gain a shared view of 

physical or digital objects within a relevant business context. EPCIS is intended to be used in 

conjunction with the GS1 Core Business Vocabulary (CBV) standard. The CBV provides definitions of 

data values that may be used to populate the data structures defined in the EPCIS standard. The use 

of the standardized vocabulary provided by the CBV standard is critical to interoperability and critical 

to provide for querying of data by reducing the variation in how different businesses express 

ŎƻƳƳƻƴ ƛƴǘŜƴǘΦ !ǘ ƛǘǎΩ ǇǊŜǎŜƴǘ ǾŜǊǎƛƻƴ ΨмΦнΩΣ D{м 9t/L{ ǎǘŀƴŘŀǊŘ ǳǎŜǎ ·a[ ƳŜǎǎŀƎƛƴƎ ǘƻ ŜȄŎƘŀƴƎŜ 

events information yet in future ǾŜǊǎƛƻƴǎ όΨнΦлΩύΣ W{hb ƛǎ Ŝxpected to be available as well (see Table 

8). 

Table 8 Use Case 1 TO-BE Implementation ς Exchange Flows  

Generic flow PS Austria UC1 To-Be ID Key (recommendation) 

Train Arrival confirmation X Can be an EPCIS EVENT 

Confirm Transport Means departure (X) Can be an EPCIS EVENT 



   

 

87 

 

report status / Progress X Can be an EPCIS EVENT 

Share transport means position X Can be an EPCIS EVENT 

Confirm Transport Plan execution 

completed 
(X) Can be an EPCIS EVENT 

Confirm shipment delivery (X) Can be an EPCIS EVENT 

 Ψ·Ω ŘŜƴƻǘŜǎ ŀǇǇƭƛŜŘ ƛƴ ǘƘƛǎ ¦ǎŜ /ŀǎŜΦ 

Ψό·ύΩΥ LƴŘƛǊŜŎǘƭȅ ŀǇǇƭƛŜŘ ƛƴ ǘƘƛǎ ¦ǎŜ Case. 

 

UC 2: A GS1 Standard for this kind of Information can be the DESADV (Dispatch Advice) and the 

IFTMIN (Loadinglist) and the eCMR if agreed and allowed in Austria. 

 

Overview of Actors, information exchanges and objects for 

The Austrian pilot indicates the following actors and information exchanges are involved in the pilot 

Use Cases (see Table 9 and Table 10).  

Table 9 Use Case 2 TO-BE Implementation ς Actors 

Actors Generic flow 

Sender Train Arrival confirmation 

Recipient Confirm Transport Means departure 

Road Carrier report status / Progress 

Rail Terminal Share transport means position 

Rail Carrier 
Confirm Transport Plan execution 

completed 

Freight Forwarder Confirm shipment delivery 

Port Terminal  

Terminal Operator   

Operator  

Port Community System PCS  

Corridor Management Platform  

Customs Authorities  

Port Authority  

Terminal Operating System (TOS)  

Tracking data collector  
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Tracking data visibility provider  

 

Table 10 Use Case 2 TO-BE Implementation ς Objects  

Objects 

Transport Units Container  

Transport Equipment Rail Wagons 

Transport means 
Rail Locomotives  

Train  

6.3.1.4 Platforms to be Federated within the FENIX Network 

The Austrian pilot will federate only one platform named LISAS (Logistics Information Service Austria 

South). LISAS is a new service, which will be developed to federate information into the FENIX 

network. In terms of interoperability, security or trust issues, the service can be developed fully in 

line with the structure elaborated in FENIX. Involved stakeholders do not want interfaces to their 

own platform solutions. To tackle this issue, it has been decided to federate a new service, as there 

is no such generic service available yet for the pilot site in Austria. This offers the opportunity to 

develop a structure, which is independent of any private company and gives access to all 

stakeholders at the Austrian pilot site. The involved partners are Cargomon, ÖBB (TSA, RCA/RCO), 

LCA, and others. 

NOTE: Due to the current situation, we do not know by now, which partner will be able to contribute 

after the ongoing crisis. It is planned to connect LISAS to the train system (TSA, RCO/RCA), the GIS-

System and the Traxens data platform, probably also to others that are not yet defined. Also, there is 

no definition made on Data exchange or Data format by now.  

6.3.2 Pilot Site Belgium 1 ς Air Cargo Belgium 

6.3.2.1 Pilot Overview 

The Belgium 1 pilot site (within the FENIX consortium also known as the Air Cargo Belgium pilot) 

defines its scope of activities as: 

Focus on the implementation and the roll-out of an application that will allow trucking companies, 

who are doing transport to or from the Brussels Air cargo community, to book a flexible time slot at 

the ground handling agents, and this link to the other transport modes across TEN corridors. 
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The main TEN-T corridor involved is the Rhine-Alpine corridor. 

Challenge to be addressed 

Today the waiting times for freight delivery or pick-up by trucking companies from outside BRUcargo 

ŎƻƳƛƴƎ ǘƻ ǘƘŜ .ǊǳǎǎŜƭǎ ŎŀǊƎƻΩǎ ƎǊƻǳƴŘ ƘŀƴŘƭƛƴƎ ŀƎŜƴǘǎΩ ǇǊŜƳƛǎŜǎ ŀǇǇŜŀǊǎ ǘƻ ōŜ ƻƴŜ ƻŦ ǘƘŜ ōƛƎƎŜǎǘ 

bottlenecks.  

Today, there is no standard procedure to support the process of slot bookings, which results in 

inefficiencies. Nowadays, all information exchange is done manually, via email or phone. 

Mismatching in supply and demand, waiting times and inefficient staff planning results in wasting 

resources for all stakeholders.  

The current pick-up and delivery process results in:  

¶ Idle times: Trucking companies sometimes need to wait for hours at the truck parking before 

they can pick or deliver freight 

¶ No transparency: No transparency which trucking company will pick-up or deliver freight, 

resulting in a reactive approach at the GHA and operational inefficiencies 

¶ No information exchange between partners 

 

 

 

Objectives 

The overall aim of the AirCargo Belgium Pilot Site is to provide the local stakeholders involved an 

application to announce their arrival to come to a more efficient pick-up and delivery process. This 

application offered to these stakeholders is called the άwƻŀŘ CŜŜŘŜǊ aŀƴŀƎŜƳŜƴǘ !ǇǇέ όa tool to 

optimise the coordination of slot booking between trucking companies and ground handling agents 

based on ETA updates by a mobility service provider). 

The aim of the application is to: 

1. reduce the waiting times for the trucking companies performing road feeder services, when 

picking up or delivering cargo  

2. allow ground handlers to optimise their personnel planning for these pick-ups and deliveries 
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Geographical scope 

 

Figure 21 Pilot Air Cargo Belgium ς Geography 2 
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The Air Cargo Belgium pilot concentrates on the area around the airport of Brussels (Zaventem). This 

is a very congested area, and the smooth flow of cargo into and out of this area is a significant 

challenge for all stakeholders involved. Most of the cargo handling related to the Air Cargo passing 

through Brussels Airport is executed in the so-called BRUcargo area (to the North-West of the 

airport). (see Figure 21 & Figure 22) 

 

Figure 22 Pilot Air Cargo Belgium - Geography BRUCargo 

 The cargo department of Brussels Airport is operates both on a national and international level. This 

means that the cargo that is being handled in Brussels comes from or goes to multiple parts of the 

world. The use cases within the FENIX project are related to trucks coming from outside BRUcargo 

which means that this is cargo that comes from and is going to other parts of or hubs in Belgium or 

other European countries such a Luxembourg, France, Hungaria, etc. 

Partners involved 

The Air Cargo Belgium  pilot partnership consists of eight partners from the private sector. Air Cargo 
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Belgium is the only partner receiving FENIX project funding. 

The partners are described on Table 11 below. 

Table 11 Air Cargo Belgium pilot - Partners 

Partner name Pilot Role 

Air Cargo Belgium Air Cargo is responsible for the management and coordination of 

the Belgium Pilot site at BRUcargo.  

Aviapartner (Local partner) Ground Handling Agent that will make available certain 

capacity/gates that can be reserved by the trucking companies in 

the application implemented in the pilot site to pick-up and deliver 

cargo 

Jan De Rijk (Local partner) Trucking Company that will book flexible slots at the ground 

handling agent via the application implemented in the pilot site to 

eliminate their waiting times 

Ninatrans (Local partner) Trucking Company that will book flexible slots at the ground 

handling agent via the application implemented in the pilot site to 

eliminate their waiting times 

H. Essers (Local partner) Trucking Company that will book flexible slots at the ground 

handling agent via the application implemented in the pilot site to 

eliminate their waiting times 

BeMobile (not in FENIX) Mobility Service Provider that will provide real-traffic of the 

trucking companies to the ground handling agent 

Brussels Airport Company 

(Local partner) 

Strategic lead and initiative taker behind BRUcloud data sharing 

platform and different applications. Responsible for the follow up 

and delivery of the development of the application.  

Nallian IT provider that developed and maintains the Road Feeder 

Management Application. 
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6.3.2.2 Use Case Descriptions 

The Air Cargo Belgium pilot plans to implement 6 Use Cases as listed in Table 12 below. 

Table 12 Overview of use cases 

UC ID  USE CASE NAME  GS1 Analysis status 

UC1 Time-slot Reservation Completed 

UC2 ETA service Completed 

UC3 Capacity management Completed 

UC4 Elimination of waiting times Completed 

UC5 Parking service Completed 

UC6 Driver security check Integration Completed 

Initially the partners planned to implement all use cases mentioned above. However UC5 and UC 6 

will no longer be implemented and evaluated within the FENIX project due to remaining time frame 

in the FENIX project. Before diving into the details of the individual Use Case it is necessary to look at 

the systems environment that is in place already today to assist the stakeholders in collaborating 

and synchronising their operations.  

Within BRUcargo there is already a data sharing platform in place, that operates as a central 

platform for collaboration. This platform, called BRUcloud, is Brussels Airport Company initiative and 

is developed by Nallian. The figure below clearly indicates the variety of stakeholders involved in the 

air cargo and related to the airport operations, and how they can make use of the platform. That 

said, the main focus for the FENIX activities is on the Trucker and the Air Cargo Ground Handler 

ensuring their activities are much more synchronised than they are today (see Figure 23).  
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Figure 23 Air Cargo Belgium ς BRUcloud stakeholders 

The BRUcloud platform provides a significant range of functionality to the stakeholders that may be 

used independently, but are designed to be used in combination relevant for various areas of 

activities e.g. landside management, equipment pooling, collaborations with federal agencies 

etcetera.  

The figure below illustrates both the current functionality and a roadmap to deliver even more 

integrated functional building blocks to optimise operations on and around the Brussels airport (see 

Figure 24). 
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Figure 24 Air Cargo Belgium ς BRUcloud functionality 

The BRUcloud platform is the basis on top of which the FENIX use case will be developed and 

implemented. The pilot partners describe the main roles of the platform in this contex as: 

Å Open data sharing platform, with multiple collaborative apps,  

enabling to work more integrated and act as a network 

Å Secure data sharing - Nallian 

Å Agile and flexible 

Å Integrate not replace 

Å Limited investment cost 

Å Offer smart logistical solutions to the local Air Cargo Community 

Å Long term focus and linked to global data backbone (cloud of the clouds) 

Description Use Case 1 ς Time-slot reservation 

Today no central system is available to control the process of freight delivery or pick-up at the gates 

ƻŦ ǘƘŜ ƎǊƻǳƴŘ ƘŀƴŘƭŜǊΩǎ ŦŀŎƛƭƛǘƛŜǎΦ Lƴ ǘƘƛǎ ¦ǎŜ /ŀǎŜ !ƛǊ /ŀǊƎƻ .ŜƭƎƛǳƳ ǿŀƴǘ ǘƻ ƛƳǇƭŜƳŜƴǘ ŀƴ 

application for trucking companies who are doing airport to airport transport and are coming from 

outside the BRUcargo zone, to reserve a flexible time slot to pick-up or deliver freight at the ground 

handling agent. 

The sequence diagram (see Figure 25) below describes the Actors, Information Exchanges and 

Objects relevant for this Use Case. 
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Figure 25 Air Cargo Belgium UC1 ς Time-slot reservation 

Main flow 

1. A trucking company creates an order to pick-up or drop-off goods based on a request of an 

airline company. The order information is already sent to BRUcloud to provide insights to 

the GHA of which cargo can be expected. 

2. The Trucking company plans the transport by planning a drive to BRUcargo in their in-ouse 

¢a{ ǎȅǎǘŜƳΦ ¢ƘŜ Řŀǘŀ ƻŦ ŜǾŜǊȅ ŘǊƛǾŜ ǿƛǘƘ ŘŜǎǘƛƴŀǘƛƻƴ ά.w¦ŎŀǊƎƻέ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōŜ 

sent to the BRUcloud data sharing platform.  

3. BRUcloud converts this drive and order and sends a slot request to the ground handling 

agent based on the data put in the order of the trucking company and based on the 

capacity made available by the ground handling agent.  

4. The ground handling agent replies with a slot they reserved for the consignment. 

5. BRUcloud confirms that slot to the trucking company. 

6. Driver is driving to Brussels Airport. 

7. Truck arrives at the ground handling agent at the reserved time-slot. 

8. Ground handling agent activates the slot in the Road Feeder Management App by 

registrating the ATA, meaning he confirms that the truck driver has arrived at the ground 

handler at the time agreed in the slot reservation. 

9. Ground handling agent loads or unloads the truck. 

10. Truck leaves airport and ground handling agent closes the slot by registrating the ATD. 

11. Ground handling agent send notification to BRUcloud that the slot is closed and ended 

(indicating date and exact time the loading/unloading completed). 
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Description Use Case 2 ς ETA service road transport (trucking) 

ETA is completely depending on traffic conditions. Through the availability of Real Time Traffic 

Information the ETA can be delivered for trucking companies to the ground handling agent. 

The sequence diagrams (see Figure 26) below describes the Actors, Information Exchanges and 

Objects relevant for this Use Case. 

 

Figure 26 Air Cargo Belgium UC2 ς ETA service 
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Main flow 

1. Truck driver confirms his destination to the Mobility Service Provider when he drives to 

the airport. 

2. The mobility service provider informs BRUcloud on a regular basis of the Expected Time of 

Arrival. 

3. Ground Handling Agent keeps BRUcloud informed on changes in the reserved slots based 

on the ETA updates he receives. 

4. BRUcloud  will send slot status updates through the mobile application used by the truck 

driver before he arrives at the ground handling agent.  

5. BRUcloud sends additional slot instructions to the truck driver (registration information, 

ŎǳǎǘƻƳǎ ƛƴŦƻǊƳŀǘƛƻƴΣΧύ. 

6.  The truck driver arrives at the ground handling agent. 

7. The ground handling agent loads/unloads the truck. 

8. See steps 13 & 14 of UC1. 

Description Use Case 3 ς Capacity management Ground Handlers 

A better capacity and personnel planning for the ground handling agents, based on the reserved 

slots by the trucking companies. 

The sequence diagram (see Figure 27) below describes the Actors, Information Exchanges and 

Objects relevant for this Use Case. 

 

Figure 27 Air Cargo Belgium UC3 Capacity Management. 
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Main flow 

1. Ground handling agent plans his available slot capacity 

2. The available slot capacity is visible in the Road Feeder Management Application via the 

BRUcloud platform. 

3. {ŜŜ ¦/ м άǘƛƳŜ-ǎƭƻǘ ǊŜǎŜǊǾŀǘƛƻƴέ ǎǘŜǇǎ 3 through 8. 

4. Ground handling agent plans his personnel based on slots actual reserved/booked for 

trucks coming to their facility. 

Description Use Case 4 ς Elimination of waiting times 

Waiting times for the trucking companies can be eliminated at the ground handlers facilities when 

they book a flexible time slot, based on the ETA of the trucking company and the personnel planning 

of the ground handling agent. 

The sequence diagram (see Figure 28) describes the Actors, Information Exchanges and Objects 

relevant for this Use Case. 

 

Figure 28 Air Cargo Belgium UC4 ς Elimination of waiting times 

Main flow 

When the truck driver followed the processes described in Use Cases 1 and 2, they will get priority 

for loading/unloading when they arrive at the ground handling agent facility. This eliminates the 

waiting times for the trucks. This is the main incentive for trucking companies to participate in the 

processes described in Use Cases 1 and 2. 
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Description Use Case 5 ς Parking service 

Brussels Airport has limited trucking parking for trucking companies pick-up or delivering cargo and 

most of the time it is full with trucks who do not need to be at the airport. This use case focuses on 

making the parking area a closed area and on distributing parking space to those trucking companies 

that have booked a slot via the Road Feeder Management Application.     

The sequence diagram (see Figure 29) describes the Actors, Information Exchanges and Objects 

relevant for this Use Case. 

 

Figure 29 Air Cargo Belgium UC5 ς Parking service 

Main flow 

1. See steps 1 through 8. 

2. Driver will arrive to early/late and slot is not available. 

3. Ground handling agent informs trucker he has to wait on parking. 

4. Driver gets access to parking zone based on his licence plate due to the fact that his slot is 

booked. 

5. A Gate/Dock-door for loading/unlading becomes available. 

6. Ground handling agent informs the trucker he can come to the gate/dock-door. 

7. See steps 10 through 14 of UC1 

This use case will not be implemented and not be evaluated in the FENIX project. 
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Description Use Case 6 ς  Driver security check 

The Road Feeder Management App, the application that will be implemented in this Belgian pilot, 

can be connected via an API call with the driver security database. When trucking companies add 

driver information in the Road Feeder Management App, the ground handling agents knows if the 

driver has a security clearance to pick-up or drop-off cargo. 

The sequence diagram (see Figure 30) describes the Actors, Information Exchanges and Objects 

relevant for this Use Case. 

 

 

Figure 30 Air Cargo Belgium UC6 ς Driver security check 

Main flow 

1. See steps 1 through 8 of UC1. 

2. Trucking company links his driver to a certain slot for loading/unloading. 

3. Trucking company is informing  the ground handling agent about the identity of the 

driver so that this is visible in the slot. 

4. BRUcloud sends security status of the driver to the  ground handling agent so that 

ground handler is aware of the drivers security clearance. 

5. See steps 10 through 14 of UC1. 
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6.3.2.3 Standards Used (or Planned to be Used) 

Deliverable 2.1.2 table 16 provides information regarding the IT building blocks used in the AS-IS 

situation. The table makes the distinction between data formats and data exchange protocols. 

Except for JSON and XML mentioned under data formats, none of the other building blocks is a 

standard according to the definition we use within the FENIX project. Even so, users of the JSON and 

XML standards may implement them to structure/format data exchanged with partners in very 

different ways that are effectively proprietary between the partners involved. This is currently also 

the case for the vast majority of all data exchange protocols used among the current IT building 

blocks used within the AirCargo Belgium pilot landscape. 

As indicated in the sequence diagrams above, the AirCargo Belgium pilot partners plan to implement 

a number of global standards such as: 

¶ Identification Keys:  

o GS1 standards 

o Global or regional identification standards e.g. (IATA): 

¶ FENIX network to exchange information between BRUcloud and other partners  

This summary may expand over the remainder of the FENIX project; the partners are currently 

working on detailing the processes and information exchanges further, which may result in 

adjustments to the above.  

E.g. unambiguous identification for locations may provide very significant benefits in knowing where 

the involved partners know where the drive/truck and the slots are exactly at any time during their 

transportation from airport to destination or the other way. The GS1 Global Location Number may 

be used to achieve that unambiguous identification (for parts of the transportation network). 

Overview of  objects / entities needed to identify in communications among partners  

Table 13 Overview of actors 

Actors 

Trucking company 

Truck Driver 

Ground Handling Agent (GHA) 

Mobility Service Provider 
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Logistics Control Tower 

 

Table 14 Overview of exchange flows and events 

Exchange flows & Events 

Book Consignment/s 

Dock/Slot Booking 

Slot Booking Confirmation 

Confirm Transport Means departure 

report status / Progress 

Share transport means ETA 

Confirm Transport Means arrival 

Close Transport Plan execution 

Assign Truck Driver to pick Cargo  

Send parameters for ETA calculations 

ETA estimate 

 

Table 15 Overview of category and objects 

Category Objects 

Product Not Covered  

Transport Units 
ULD (Unit Load Devices) 

Full Truck loads 

Transport Equipment ULD (Unit Load Devices) 

Transport Means 
Road Trucks 

Aircraft / Flight 

Transport Groupings Consignments 

 

Overview marking/tagging on the objects of interest 

¶ Human readable text 

Overview readers used to process the markings/tagging 

¶ Human operators process the markings 
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6.3.2.4 Platforms to be Federated within the FENIX Network 

The Air cargo Belgium pilot plans to use the FENIX network to exchange information between 

BRUcloud and other partners. They will not replace existing BRUcloud connections with partners and 

partner systems by direct FENIX connections. 

6.3.3 Pilot Site Belgium 2 ς P&G 

6.3.3.1 Pilot Overview 

The Belgium 2 pilot site (within the FENIX consortium also known as the P&G pilot) defines its scope 

of activities as: 

ά¢ƘŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ōȅ ōŀǊƎŜ ŀƴŘ ǘǊǳŎƪ ƻŦ ƻŎŜŀƴ ŎƻƴǘŀƛƴŜǊǎ ƭƻŀŘŜŘ ǿƛǘƘ tϧD ǇǊƻŘǳŎǘΣ ōŜǘǿŜŜƴ tϧD 

distribution centre ŀƴŘ !ƴǘǿŜǊǇ tƻǊǘ ŦƻǊ ōƻǘƘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƛƳǇƻǊǘ ŀƴŘ ŜȄǇƻǊǘ ǇǳǊǇƻǎŜǎέΦ 

Within that scope, the pilot partners defined the problem to be solved as follows. 

ά¢ƘŜǊŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀ ƭŀŎƪ ƻŦ ƛƴǘŜƎǊŀǘŜŘ Ǿƛǎƛōƛƭƛǘȅ ƻƴ ƻŎŜŀƴ ŎŀǊǊƛŜǊ ōƻƻƪƛƴƎǎΣ ŜƳǇǘȅ ŎƻƴǘŀƛƴŜǊ ŘŜǇƻǘΣ 

container loading, barge capacity planning and sailing details to Antwerp port. This situation 

adversely affects linked activities such as dangerous goods notifications and customs clearance 

causing multiple manual checks, stand-alone reports, inefficiencies in operation and customs conflicts 

due to non-ǎȅƴŎƘǊƻƴƛȊŜŘ ǇǊƻŎŜǎǎŜǎέΦ 

The P&G pilot aims to address the shortcomings identified above by  

ά/ǊŜŀǘƛƴƎ ŀ ŎŜƴǘǊŀƭ Řŀǘŀ Ƙǳō ǘƻ ŎƻƻǊŘƛƴŀǘŜ ŀƴŘ ǾƛǎǳŀƭƛȊŜ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ŜƳǇǘȅ ŀƴŘ Ŧǳƭƭ ŎƻƴǘŀƛƴŜǊǎ 

between Antwerp port, Willebroek barge terminal and WƛƭƭŜōǊƻŜƪ ŘƛǎǘǊƛōǳǘƛƻƴ ŎŜƴǘǊŜέΦ 

Objectives 

The overall aim of the P&G Pilot Site is to provide several tools to optimise the coordination and the 

visualisation of container movements across the chain. 

A specific focus will be on the implementation of data driven and situation specific messaging and 

exchange of data to stakeholders, securing optimally synchronised execution of activities 

collaboratively, resulting in a significant reduction in inefficiencies in current operations (due to the 

fact that current existing process are not synchronised very well). 

Partners involved 

The P&G pilot partnership consists of eight beneficiaries and two implementing bodies from the 

private and public sectors. The partners are described in Table 16. 
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Table 16 Participants in P&G Pilot Site (Belgium 2) 

Partner name Partner description 

Procter & Gamble Shipper and consignor 

Barsan Distribution centre operator  

TCT Barge Terminal Operator container & barge terminal in WLB 

Antwerp Port Authority Port authority Antwerp (ANT) 

Barge Operator Operating WLB - ANT barge movements 

Customs Broker  Geodis performs export and import customs activities;  

they are not FENIX consortium partner 

Ocean Carriers / terminals Perform ocean carrier and terminal activities 

OIA Global 4PL / Incubator / IT Provider for central Data Hub 

LogitOne Provide tracking & tracing info for maritime vessels and inland 

movements as well as ETA information to OIA Hub. 

GS1 Global and FENIX standards application 

Geographical scope 

 

Figure 31 Scope & geography of P&G pilot sit 

The implementation of the FENIXPG pilot is geographically located along the Rhine-Alpine corridor of 

the core TEN-T network, more specifically the Belgium & Netherlands area (see Figure 31). 
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The basic goods flows may be described as follows: 

ω Container loaded on truck in Mechelen; Taken to Willebroek TCT 

ω Container taken from TCT to Port (Antwerp/Zeebrugge/Rotterdam)  

ω Barges to Antwerp and Rotterdam 

ω Trucks / Barges to Zeebrugge 

ω Container delivered to Terminal Container loaded on vessel 

ω Vessel departure; Vessel Tracking > Container Tracking 

ω Delivery to locations in UK and worldwide. 

6.3.3.2 Use Case Descriptions 

The P&G pilot originally consisted of five (5) operational Use Cases as presented in Table 17 

P&G have indicated that they no longer intend to implement Use Case 5.  

Table 17 Use Cases Presentation 

UC ID USE CASE NAME GS1 Analysis Status 

UC1 Expected Time of Arrival (ETA)  Completed 

UC2 Track & Trace for container / vehicle / shipment  Completed 

UC3 Dangerous Goods TBD 

UC4 B2A, A2B services : Customs  Partly completed 

UC5 Reduction of CO2 and NOx emissions TBD 

The P&G pilot will deliver the remaining use cases in two phases. 

First phase of the pilot is based on the use case of visibility of transport equipment, transport means 

and shipments (goods). The primary transport equipment in the pilot is the intermodal container.  

The pilot will cover trucks for road transport, barges for inland waterways and vessels for maritime 

transportation. The ultimate goal is to be able to track & trace in detail where the goods 

sold/purchased between Seller and Buyer are at any time during transportation and to be able to 

determine on-time in-full delivery of the shipment/s of those goods. The table below indicates the 

scope of the first phase and the main motivation for focussing on these two Use Cases within the 

P&G pilot first. 

In essence the requirments could be summarised by the following statement: άLƴ ŀƭƳƻǎǘ ŀƭƭ ǎǳǇǇƭȅ-

chain problems, the first and most fundamental requirement is visibility. That lack leads to 

widespread waste, arguments, and suboptimal decision making. Supply-chain visibility can be 

achieved by simple solutions, provided they do three things well: They must connect and consolidate 
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data from multiple sources. They must clean and organize that data to provide a single, reliable 

source of truth. They must present thaǘ Řŀǘŀ ƛƴ ŀ ŘƛƎŜǎǘƛōƭŜ ǿŀȅΦέ26 

Description UC1 and UC2 ς ETA and Track & Trace transport means / shipment 

This combined Use Case description aims to clarify how the main objectives of these two Use Cases 

may be achieved. These main objectives are: 

ω Create visibility to all involved stakeholders on status of shipments, milestones and progress 

updates, pro-active alerts and adding alerts where necessary for export & import containers.  

ω Pro-active guidance and promotion of data exchange within all parties involved smooths 

operations planning and execution for export & import containers. 

The solution direction chosen by the partners:  

ω /ǊŜŀǘŜ /ƻƴƴŜŎǘƛǾƛǘȅ ǿƛǘƘ ƳǳƭǘƛǇƭŜ ǇŀǊǘƴŜǊ ǘƻ ŀŎƘƛŜǾŜ ŀ άǎƛƴƎƭŜ ǎƻǳǊŎŜ ƻŦ ǘǊǳǘƘέ ŦƻǊ Ǿƛǎƛōƛƭƛǘȅ 

and decision making. 

ω Sharing location and goods details in real-time allowing for movement of (DG) product 

processed for export from EU in compliance with Customs and Port Authorities regulations. 

The combined business process is depicted in the two sequence diagrams below (see Figure 32 and 

Figure 33). 

                                                             

26 The ƘǳƳŀƴ ǎƛŘŜ ƻŦ ŘƛƎƛǘŀƭ ǎǳǇǇƭȅ ŎƘŀƛƴǎΩΣ aŎYƛƴǎŜȅΣ нлмф. 
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Figure 32 Business Processes of UC1 & UC2 (1)  

 

Figure 33 Business Processes of UC1 & UC2 (2) 
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Main flow 

In deliverable D2.1.1, the main flow has been summarised as follows. 

1. The container is picked up at the Barge Terminal in Willebroek. 

2. The container is brought to the distribution centre, loaded and brought back to the 

Willebroek terminal. 

3. The App/Solution will provide shipment and cargo details to the Container & Barge Terminal, 

and the Container & Barge Terminal will provide a sailing plan to the App. 

Finally, the App/Solution communicates the information about the ship departure and related 

parameters to the FENIX federative platform 

The P&G pilot has since developed the concept in more detail. The future process will run as follows: 

1. The P&G distribution centre near Mechelen informs the Logistic Control Tower (LCT; running 

the OIA global Solution) of the need to transport Goods in intermodal containers to a 

destination requiring maritime transportation. In general, the volume of goods to be 

transported will require multiple containers to be used for transporting these goods to their 

ƛƴǘŜƴŘŜŘ ŘŜǎǘƛƴŀǘƛƻƴΦ ¢Ƙƛǎ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ŎƻƴǘŀƛƴŜǊǎ ǿŜ ǊŜŦŜǊ ǘƻ ŀǎ άǎƘƛǇƳŜƴǘέ ƛƴ ǘƘŜ 

description below. 

2. The LCT plans the entire transportation from the DC to the end destination. This will typically 

result in at least four transportation stages: 

i. Pulling in empty containers from the inland waterway terminal in Willebroek 

(operated by TCT). 

ii. Moving the collection of containers associated with the Shipment (after the DC loaded 

them with the Goods and linked them to the Shipment) from the DC to the inland 

terminal in Willebroek; 

Each 40-foot container will require a separate road transport movement, which will be 

booked with the relevant road carrier under a separate consignment ID.  

NOTE: A multi-container Shipment will therefor result in several consignments to 

manage these transport movements. 

iii. Moving the collection of containers from the Willebroek inland waterway terminal to 

the port terminal on a barge. 

In general, this transportation can be executed with a single barge movement and if 

so, this transport movement (for multiple containers) will be booked under a single 

consignment ID with the relevant barge carrier. 
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iv. Moving the collection of containers from the port of loading to the port of 

destination/unloading. 

NOTE: Clearly, the actual journey of the Shipment / containers does not end there. 

However, the scope of the FENIXPG pilot stops after the port terminal has confirmed 

the loading of the containers onto the vessel (and the vessel has departed from the 

port terminal). 

NOTE 1: All of the above planning is dependent on the time the maritime vessel will depart from 

the port terminal. The LCT will base the initial planning on the departure schedules that the 

container shipping line makes available to those who want to book transport with them. Once 

the LCT decides upon when exactly the Shipment should be transported on the maritime vessel, 

they will confirm their booking with the container shipping line (first flow from the LCT in the 

sequence diagram). 

The scheduled departure will drive when the containers need to be at the port terminal in time to 

be loaded onto the maritime vessel. The LCT will arrange and confirm with the port terminal 

exactly when the containers need to be delivered to the port terminal and inform them on what 

exact maritime vessel departure these containers will need to be loaded. This is the second flow 

from the LCT in the sequence diagram. 

NOTE 2: The OIA Solution used in the LCT will add the relevant GS1 Identification Keys (ID Keys) 

to the Shipment, the consignment and associated transport units. This will simplify the 

unambiguous exchange of information with other parties involved in the execution of the various 

transport and logistics activities for the FENIXPG pilot Use Cases. 

1. Whenever the P&G DC despatches a container from the DC to be delivered to the inland 

terminal, they will confirm to the LCT which Shipment (GSIN), which container (identified 

with the global data standard identifier BIC code27) and which consignment (GINC) this 

transport movement is associated with. 

2. The inland terminal will confirm to the LCT the receipt of each of those containers (using the 

same identifiers).  

3. The inland terminal will confirm to the LCT the loading of the collection of containers onto a 

specific inland waterway barge (as per planning and booking by the LCT). They will also 

confirm when the barge departed from the inland terminal. The inland terminal operator will 

                                                             

27 https://www.bic-code.org/ 
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use the applicable identifiers for the consignment (GINC), the containers (BIC codes) and the 

unique barge ID (ENI - compliant with the European Standard for identifying barges ES-TRIN 

Annex 128). 

4. The barge carrier will confirm to the LCT the delivery of the collection of containers to the 

port terminal. The carrier will use the applicable identifiers for the consignment (GINC) and 

the containers (BIC codes).  

5. The port terminal will confirm to the LCT the receipt of the containers using the BIC codes 

and the appropriate consignment ID (GINC). 

6. When the intended maritime vessel is alongside, the port terminal will load the containers 

onto the vessel. When completed and the vessel has departed, the port terminal will confirm 

this to the LCT using the appropriate identifiers for the vessel (IMO vessel number), 

containers (BIC codes) and consignment ID (GINC). 

7. Whilst the vessel is on its way towards the port of unloading, the AIS (Automatic 

Identification System) that is mandatory for maritime vessel (based on IMO regulations) will 

be used to keep track of the maritime vessel. LogitOne will connect with the AIS provider and 

provide the relevant information to the OIA Global Soultion used by the LCT. 

LogitOne will use the FENIX network to exchange information with the OIA Global Solution. 

The sequence diagram also depicts the arrival of the vessel in the port of unloading, but the activities 

within the port of unloading and after are outside of the scope of this Use Case. 

 

                                                             

28 https://www.cesni.eu/wp-content/uploads/2016/06/ES_TRIN_en.pdf 
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Description UC4 ς B2A, A2B services - Customs 

The Sequence Diagram below provides an overview of the actors, information exchanges, objects 

and identifiers relevant to UC4 customs clearance (see Figure 34). 

 

Figure 34 Business Processes of UC 4 

We will focus in more detail on the customs clearance aspects of the transportation flows in this 

section and ignore other aspects that are not directly relevant for customs clearance. In any case, 

those aspects are described in the other paragraphs of the P&G pilot. 

Main Flow 

1. The container is picked up at the Barge Terminal in Willebroek. 

2. The Container is brought to the distribution centre  

3. The DC loads the container with goods related to a particular shipment. 

4. The DC records the applicable product codes (GS1 Global Trade Item Number or GTIN), 

quantities, Order/Transaction number (GSIN), sales value and other relevant data elements 

and shares these with the LCT (OIA Global solution). 

5. LCT sends export customs clearance instructions to the customs broker (Geodis). 

6. The container is returned to the Willebroek terminal. 

7. The container arrives at the place of customs clearance (in general the inland terminal in 

Willebroek). 

8. The customs broker receives confirmation the container is customs cleared for export. He 

informs the LCT the container is now cleared for export. 

9. The container is moved to the Port of Antwerp. 
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10. The container is loaded on the maritime vessel. 

11. The vessel departure is confirmed. 

12. With the final confirmation the container (and the goods in it) have in fact been exported the 

process completes. 

The LCT (OIA Global solution) will provide visibility to all stakeholders involved on the status of 

shipments, milestones and progress updates. 

Description UC3 ς Dangerous Goods 

The objective is to provide notification of dangerous goods details automatically to port authority 

(harbour master process) for export containers. 

Solution direction: Based on cargo/goods details provided by the distribution centre to the LCT and 

the initial planning and real-time vessel schedule details from the Barge Terminal and Operator 

inform the Port Authority of the plan and updates on actual scheduled arrival of the Dangerous 

Goods consignments and containers at the Port. 

The processes described in the previous paragraphs for UC1 & UC2 also apply to the transportation 

involving Dangerous Goods (DG), albeit that for those DG transport movements additional 

information must be provided. This information will be provided not only to parties already 

identified within the above descriptions, but also to parties not yet indicated above. 

Deliverable D2.1.1 (table 21) provides the below outline description of the main flow (called UC5 

then): 

1. The Container is picked up at the Barge Terminal in Willebroek. 

2. The Container is brought to the distribution centre, loaded with goods there and brought 

back to the Willebroek terminal. 

3. As the container is classified as Dangerous Goods the Terminal notifies the Port of Antwerp. 

4. The Container arrives at the Port of Antwerp. 

5. The LCT solution (OIA Global) will provide visibility to all stakeholders involved on the plan 

and updates on actual scheduled arrival at the Port of Antwerp. 

According to this high-level description, it is clear Port of Antwerp will receive additional information 

for the DG goods flows. We are also aware of EU legislation regarding Dangerous Goods 

transportation that requires additional parties/systems to be informed already today or resulting 

from regulation coming into force in future (e.g. eFTI). 
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At the time of compiling this document, the relevant details regarding the actors and information 

exchanges related to the Dangerous Goods transported within this P&G Use Case were not available. 

The FENIX partners aim to provide the details over the remainder of the FENIX project and then 

document the processes in line with the descriptions above. 

Expected impacts per Use Case 

Figure 18 (see also D4.1.1) indicates where the P&G pilot partners expect to see improvements 

versus the current operations. For each of the Use Cases in scope the relevant improvements have 

been indicated. 

NOTE: Even though the P&G pilot no longer explicitly works on Use Case 5 targeting the reduction of 

CO2 and NOx emissions, they pilot partners still expect an advantageous contribution from the other 

Use Cases to this objective as a result of the process improvements achieved within the other Use 

Cases. 

Table 18 P&G Pilot expected impacts per use case 

Impact categories UC1 UC2 UC3 UC4 

1. Reduction in CO2 emission   ṉ  

2. Reduction in waiting times for trucks ṉ ṉ   

3. Increased Load Factor   ṉ  

4. Reduction in document Exchange    ṉ 

5. Increased Delivery/Pick up Reliability ṉ ṉ   

6. Increased Responsiveness ṉ ṉ   

7. Optimisation of customs procedures    ṉ 

8. Increased Data visibility ṉ ṉ  ṉ 

9. Reduction in CO2 and NOx emissions   ṉ  

10. Increased Terminal efficiency ṉ ṉ   

11. Reduced (un)loading time     

12. Modal shift ṉ ṉ ṉ  

13. Interoperability ṉ ṉ ṉ ṉ 

14. Asset management efficiency ṉ ṉ  ṉ 

15. Increased automation procedures ṉ ṉ  ṉ 

(+) Reduction in detention & demurrage days/costs ṉ ṉ   
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6.3.3.3 Standards Used (or Planned to be Used) 

Deliverable 2.1.2 table 15 provides information regarding the IT building blocks used in the AS-IS 

situation. The table makes the distinction between data formats and data exchange protocols. 

Except for JSON and XML mentioned under data formats, none of the other building blocks is a 

standard according to the definition we use within the FENIX project. 

Even so, users of the JSON and XML standards may implement them to structure/format data 

exchanged with partners in very different ways that are effectively proprietary between the partners 

involved. This is currently also the case for the vast majority of all connections among the current IT 

building blocks used within the P&G pilot landscape. 

As indicated in the sequence diagrams above, the P&G pilot partners plan to implement a number of 

global standards such as: 

ω GS1 Identification Keys:  

GSIN for shipments, GINC for consignments, SSCC for transport units; 

ω Other global or regional identification standards:  

BIC for intermodal containers, IMO vessel number for maritime vessel, ENI for barges, 

ω FENIX network to exchange information among OIA and LogitOne platforms (see below also) 

This summary may expand over the remainder of the FENIX project; the partners are currently 

working on detailing the processes and information exchanges further, which may result in 

adjustments to the above. E.g. unambiguous identification for locations may provide very significant 

benefits in knowing where goods are exactly at any time during their transportation from Seller to 

Buyer. The GS1 Global Location Number may be used to achieve that unambiguous identification 

(for parts of the transportation network). 

Overview of Actors, information exchanges and objects for P&G pilot site 

The P&G pilot indicates the following actors (see Table 19), information exchanges (see Table 20) 

and objects (see Table 21) are involved in the pilot Use Cases. 

Table 19 Actors 

Actors 

Sender 

Recipient 

Road Carrier 

Port Terminal 
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Actors 

Shipping Line (Offshore/Deep Sea) 

Terminal Operator 

Port Community System PCS 

SCM Domain 

Logistics Control Tower;  

Multi Modal transport management 

Warehouse operator 

Customs Authorities 

Customs Broker 

Inland waterways carrier (barges) 

Inland waterways (barge) terminal 

Port Authority 

Transport Visibility Provider 

(Short Sea) 

Vessel Tracking Service provider 

Distribution Centre (DC) 

 

Table 20 Exchange Flows 

Exchange flows & Events 

Book Shipment 

Create Transport Plan 

Book Consignment/s 

Empty Container to Sender (of Goods) 

Empty Container Receipt confirmation 

Gather Customs Clearance data & documents 

Send Despatch Advice 

Assign Consignment to Carrier 

Generate transhipment orders for terminals 

Carrier confirms acceptance of Consignment 

Confirm Consignment departure 

Confirm Transport Means departure 
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Exchange flows & Events 

report status / Progress 

Share transport means position 

Confirm Consignment delivery 

Confirmation Container delivery 

Confirm Transport Means arrival 

Confirm Transport Plan execution completed 

Close Transport Plan execution 

Confirm shipment delivery 

Confirmation Container loaded 

Submit Customs Declaration 

Confirmation Container offloaded 

Confirmation Container departure 

Share Customs Declaration data & documents 

Issue Custom Clearance ID 

Issue Declaration of Origin 

Generate Transport Order 

Generate MRN 

 

Table 21 Overview of categories object 

Category Object 

Products Finished Goods 

Transport Units 

Container 

Cases 

Full container loads 

Vehicles 

Load Units 

TEU / Intermodal containers 

Transport Equipment 
Intermodal Container 

Road trailers 
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Category Object 

Transport Means 

Maritime Vessels 

Barge 

Road Trucks 

Short Sea Vessels 

Vessels 

Inland Barges 

Transport Groupings 
Shipments 

Consignments 

6.3.3.4 Platforms to be Federated within the FENIX Network 

The P&G pilot will use the FENIX federative network of platforms only between the two platforms of 

OIA Global (OIA) and Logit-One (L1).  

Third party data sources, e.g. from the external stakeholders (e.g. TCT) will be able to use an 

interface to the OIA or the L1 platform that is for them as simple as possible to use or that they 

currently use already. This enhances their willingness to cooperate.  

¢ƘŜ ŀƛƳ ƻŦ [м ƛǎ ǘƻ ΨŀōǎƻǊōΩ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ŦǊƻƳ ǘƘŜ ŜȄǘŜǊƴŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƴŘ ƳŀƪŜ ƛǘ ŀǾŀƛƭŀōƭŜ ǘƻ hL! 

via FENIX network standards. For other data sources to be used ς closer to the original owner of the 

data ς the P&G pilot aims to lower the barriers to participate as much as possible and accommodate 

any technical interface that these parties can support, which currently often involve standards other 

than FENIX offers. 

6.3.4 Pilot Site France 

The French Pilot Site has two important hubs, which are in around Marseille and in the North of 

France.  

It will demonstrate intelligent Multi Modal Transport on the Mediterranean and the North Sea ς 

Mediterranean Ten-T corridors. Marseille and Fos-sur-Mer are among the biggest ports in the 

Mediterranean and Dunkerque, Lille, Dourges, Eurotunnel are all important hubs in the North. 

The functional focus will be on intelligent multimodal freight transport in order to demonstrate the 

optimisation potential of smart and optimised freight transport movements. All of these ports are 

multimodal with maritime and inland waterways navigation, rail and road traffic links. The proposal 

is to demonstrate multimodal interoperability between the actors, transport modes and ports, in 
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response to the challenges freight transport represent in these logistics regions. A strong 

collaboration with several other existing C-ITS deployment projects is planned, permitting data and 

service exchanges thanks to connections with the French national ITS-{ όάƴƻŜǳŘ ƴŀǘƛƻƴŀƭέύΦ ¢ƘŜǎŜ 

existing projects are ongoing projects SCOOP@F, InterCor and C-Roads, as well as new Objective 8 

project InDiD. It adds a Mediterranean pilot site around Marseille metropolis to deploy several Day1 

& Day 1.5 C-ITS services and prepare the infrastructure for autonomous driving. This will permit the 

demonstration of C-ITS benefits for logistics, but also the benefits of data provided by logistics 

companies for traffic management. 

Technically, the French Living Lab will continue integrating the AEOLIX platform and more specifically 

the MyAeolix connectors, the Data Transformation service and the toolkit. AOLIX partner and Living 

Lab leader NeoGLS will take care of this integration and complete the platform by continuing the 

adaptation of its IT logistics tool NOSCIFeL by proposing an intelligent Dashboard MCTO (Multimodal 

Cargo Transport Optimization). This generic tool will be made available for all Living Labs to facilitate 

interoperability and data visibility. Project partner MGI will adapt its innovative Cargo Community 

service called AP+/CI5, currently used in most of the ports, and render it interoperable with the 

AEOLIX platform. In addition to that, MGI will provide tƘŜ {9[L{ ǇǊƻƧŜŎǘΩǎ ǳǎŜ ŎŀǎŜǎ ŦƻǊ ƛƴǘŜƎǊŀǘƛƻƴ ƛƴ 

the global FENIX architecture. 

6.3.4.1 Pilot Overview 

Objectives 

ω Ultimately, the French Living Lab will provide end-to-end visibility by integrating the 

ǇŀǊǘƴŜǊǎΩ ƛƴƴƻǾŀǘƛǾŜ ǎƻƭǳǘƛƻƴǎ ŦƻǊ ǎŜǊǾƛŎŜ ƛƴǘŜƎǊŀǘƛƻƴ ǘƻ ŀŎƘƛŜve multimodal delivery 

optimization including modal shift and reduced environmental impact of freight movements. 

ω Connectivity with existing C-ITS deployment projects, permitting data and service exchanges 

thanks to connections with the French national ITS-{ όάƴƻŜǳŘ ƴŀǘƛƻƴŀƭέύΦ 

ω Add Day1 & Day 1.5 C-ITS services to C-ITS in France and prepare the infrastructure for 

autonomous driving. 

ω Demonstration of C-ITS benefits for logistics operators, but also the benefits of data 

provided by logistics operators for traffic management. 

ω Extend the deployment of the AEOLIX federative network and connect it with the FENIX 

network. 

ω Offer the Dashboard MCTO (Multimodal Cargo Transport Optimization) tool across the 

FENIX consortium and FENIX network. 
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ω Integrate the SELIS Use Cases that MGI is involved in within the FENIX network. 

Table 22 Partners involved 

Partner name Partner description 

NeoGLS NeoGLS - ITS development company ς is a beneficiary of 

the project and the French pilot site leader. 

Bogaert Bogaert - a truck company - is a beneficiary of the project 

Cerema Cerema ς a Research Institute managing dangerous goods 

use cases ς is a beneficiary of the project.  

I-Trans i-Trans ς a French Northern sea cluster for railway 

industry, sustainable multimodal and urban 

transportation systems ς is a beneficiary of the project.  

Marseille Gyptis International MGI ς the owner of the Cargo Community System CI5, 

which all of the ports belonging to the French pilot site 

use ς MGI is a beneficiary of the project.  

Université Polytechnique Hauts de 

France 

UPHF ς a public Research Organization responsible for the 

test, Evaluation and Validation for French use cases ς  

is a beneficiary of the project.  

Dunkirk Terminal des Flandres, 

Marseille Manutention and 

MEDEUROPE, FOS Eurofos and 

Seavard, Calais, ports de Lille 

These Hubs/Terminal Operators are active in the FENIX 

French Pilot and represented by the project partners. 

TOTAL TOTAL ς a French oil and gas company - fulfils different 

roles within Dangerous Goods Use Cases e.g. shipper, 

terminal operator, carrier and consignee / distribution 

centre. 

Control Authorities (Road 

Authorities, Fire Department, 

Regional and Local Public 

Authorities, Port Authorities, 

Customs and other Border Control 

Within the Use Cases of Dangerous Goods (DG), many 

Control Authorities need to access the information about 

the DG Transport to assess that transport.  

.ȅ ŜȄǘŜƴǎƛƻƴ ŦƻǊ ǘƘŜ ƻǘƘŜǊ ¦/ΩǎΣ ƛǘ ǊŜǇǊŜǎŜƴǘǎ ŀƭƭ tǳōƭƛŎ 

Authorities controlling some activity through access to the 
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Authorities) information through FENIX. 

Supply Chain Drivers:  

Shipper, Freight Forwarder, 

Shipping Agent 

Supply Chain Drivers, as Shippers, Freight Forwarders or 

Shipping Agents, drive the supply chains by ordering, 

managing, and controlling goods movements based on 

information gathered through FENIX. 

 

Geographical scope 

The French Living Lab is geographically situated around the Southern, Central and Northern tip of 

the French leg of the Mediterranean ς North Sea corridor. In the south, Marseille and Fos-sur-Mer 

are major ports for the entire region, in the center the port of Strasburg represents an important 

ŦǊŜƛƎƘǘ ƘǳōΣ ŀƴŘ ƛƴ ǘƘŜ ƴƻǊǘƘ ǘƘŜ ǎŜŀ ǇƻǊǘ ƻŦ 5ǳƴƪƛǊƪΣ ǘƘŜ /ŀƭŀƛǎ 9ǳǊƻǘǳƴƴŜƭ ǎƛǘŜ ŀƴŘ ǘƘŜ ǊŜƎƛƻƴΩǎ 

ƛƴǘŜǊƛƻǊ ǇƻǊǘǎ ŀƴŘ ǇƭŀǘŦƻǊƳǎ ŀǊƻǳƴŘ [ƛƭƭŜ όƛƴŎƭǳŘƛƴƎ 5ƻǳǊƎŜǎΣ ±ŀƭŜƴŎƛŜƴƴŜǎΣ .ŜǘƘǳƴŜǎΣ Χύ ǎŜŜ ǘƘŜ 

freight movements for this region. This large coverage of the national leg of the Mediterranean ς 

North Sea corridor is ambitious, and made possible by the direct involvement of actors active in all 

of these ports (see Figure 35). 

 

Figure 35 Scope & geography of the French FENIX Pilot 

aƻǊŜ ǇǊŜŎƛǎŜƭȅΣ bƻǊǘƘŜǊƴ CǊŀƴŎŜ όάIŀǳǘǎ-de-CǊŀƴŎŜέύ ōŜƴŜŦƛǘǎ ŦǊƻƳ ŀƴ ƛŘŜŀƭ ƎŜƻƎǊŀǇƘƛŎŀƭ Ǉƻǎƛǘƛƻƴ 

for a logistics hub in Europe. In close proximity to major economic regions (Paris Île-de-France, Dutch 

Randstad, Ruhr area, greater London), Hauts-de-France is the second most densely populated region 

in France and provides a full range of transport infrastructure:  
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Ports involved: an international seaport (Dunkirk), two regional ports (Calais & Boulogne) specialised 

in traffic with the UK and fishery, the unique Channel tunnel;  

Inland Water Ways (IWW): ca. 1 000 km of inland waterways and the mega project of the Canal 

Seine ς Nord extension to from Western France to the Benelux and German networks, 27 inland 

ports (of which Lille Ports, 3rd biggest in France); 

Rail: ca. 2 800 km of railways, the biggest trimodal freight hub North of Paris (Delta 3 Platform in 

Dourges);  

Road: 8 major highways (French A1, A2, A16, A21, A22, A25, A26, A29) 

6.3.4.2 Use Case Descriptions 

The French FENIX pilot consists of seven Use Cases presented in Table 23. 

Table 23 Use Cases presentation  

UC ID USE CASE NAME Analysis Status 

UC 1 Dynamic Status Slot Verification  TBD 

UC 2 Slot Management  TBD 

UC 3 Multimodal ETA for Cargo Optimization  In Progress 

UC 4 Dangerous Goods  In Progress 

UC 5 CO2 Reduction TBD 

UC 6 Customs Optimization TBD 

UC 7 C-ITS for logistics TBD 

 

Description UC1 ς Dynamic Status Slot Verification 

This use case deals with optimisation of cargo transport to logistic hubs by improving real time 

predictability of dock availability. For a multimodal transport, the transportation of goods will 

include at least two different modes of transport. That is, a container/trailer delivered by a truck will 

transfer to another transport mode at the terminal. The modal shift is often done by booking a time 

slot (date, hours, etc.) at the terminal. The slot booking before departure of the transport means is 

optimal and must be done at least before its arrival. Otherwise, a container/trailer arrives without 

any opportunity for preparation, resulting in perturbations and inefficiencies in port activities. This 

service aims to optimise the planning for loading/unloading services of trucks at logistic hubs. 
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The sequence diagram (see Figure 36) illustrates the process. 

 

Figure 36 Dynamic status slot verification 

 

Main flow 

1. Before arriving at a terminal, a truck driver checks if he has booked a slot. 

2. If yes, he enters a slot reference and check its validity via app / OBU  

(On Board Unit; computer installed within the truck).  

3. The Cargo Optimisation service checks the validity of the slot reference against a list of 

valid slot reference. 

4. The service displays validity status to terminal operator or terminal operated carriers. 

5. The service displays validity status to the truck driver.  

6. If validity status is not correct, the truck driver can submit another reference and restart 

the process at step 3. 

7. If a truck driǾŜǊ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ ǎƭƻǘ ǊŜŦŜǊŜƴŎŜ όŘƛŘƴΩǘ ōƻƻƪ ŀ ǎƭƻǘ ȅŜǘύΣ ǘƘŜ ǎŜǊǾƛŎŜ ǊŜǉǳŜǎǘǎ 

available loading docks and timeslots from the terminal operators.  

8. The service display available loading docks and timeslots to truck drivers via app.  

9. The truck driver reserves a slot via the app.  

10. The service sends the reserved slots to terminal operators and update its list of valid slot 

references.  

11. The service displays validity status to terminal operator. 
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12. The service displays validity status to truck drivers. 

Description UC 2 ς Slot Management 

This use case works on the optimisation of cargo transport to logistic hubs by slot reservation (see 

Figure 37). All who need to visit the logistic hub (e.g. a port terminal) need to make a booking of a 

slot including loading or unloading date and time. Terminal operators at logistic hubs provide 

timeslots to the logistic operators visiting the terminal for (un)loading trucks at docks. Transport 

planners make a reservation for a specific timeslot and plan a truck arriving in that timeslot. 

Transport planners provide this information to truck drivers. 

 

 
Figure 37 Slot management 

The Sequence Diagram above (see Figure 37Figure 38) provides an overview of the actors, 

information exchanges, objects and identifiers relevant to UC 2 ς Slot Management. 

Main Flow 

1. Terminal operators provide available docks and timeslots for (un)loading trucks to Cargo 

Optimization service.  

2. The service receives this information and provides it to transport planners. 

3. Transport planners use this service to assign docks and timeslots to trucks. 

4. Transport planners reserve docks and timeslots for (un)loading trucks. 

5. Truck drivers receive the reserved docks and timeslot on their human-machine interface 

(HMI). 

Description UC 3 ς Multimodal ETA for cargo optimization 

Use Case 3 optimises cargo transport to logistic hubs by providing ETA in a single point of 

visualisation (dashboard) of all the transport modes related to the transport. This includes truck, 

train, vessel/barge and ship.  
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ETA (Estimated Time of Arrival) is a key information for operational planning at strategic points of 

corridors. Through the ability of several data sources, accurate and significant volume of ETA will be 

delivered through a multi-sources ETA collector and calculator to provide to terminal operators a 

clear visibility of in-going and out-going flows of cargo. 

MGI will develop an intelligent interface allowing collection of data from the CI5 Cargo Community 

System in order to provide qualitative and quantitative data to maritime and inland terminals to plan 

their activity. CI5 will share that data via the AEOLIX platform and display it in the multimodal 

Dashboard. 

 

 

Figure 38 Multi-modal ETA for cargo optimization 

The sequence diagram above (see Figure 38)  provides an overview of the actors, information 

exchanges, objects and identifiers relevant to UC 3 ς Multimodal ETA for cargo optimization. 

Main Flow 

1. The Cargo optimization service gets information about waiting time at port entrance from 

the TOS (Terminal Operating System) as well as regarding in- & outgoing Rail/Road/Barge 

Cargo Information, i.e., provisional arrival time etc.. This information is updated regularly 

on the TOS. 

2. The Cargo Optimization service gets information about traffic conditions and travel time 

measurement from the TMC - Traffic Management Centre/ Data Access Point.  
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The TMC updates this information in real time. 

3. The Cargo optimization service receives the location and destination of truck drivers and 

barge skippers. 

4. The Cargo Optimization service combines the data feeds from TMC, TOS and OBU and 

provides that combined info to the ETA calculator service. 

5. Based on the information received, the ETA calculator service will determine the most 

likely ETA for the transport means (truck, barge or rail). 

6. The ETA calculator service sends the ETA it just determined to the Cargo Optimization 

service. 

7. For each truck, the Cargo optimization service broadcasts the ETA to a national node over 

second interface. 

8. For each barge, the Cargo optimization service broadcasts the ETA to a national node over 

second interface. 

9. Terminal operators receives truck ETA and barge ETA from national node over second 

interface including third party terminal operators 

10. The Cargo optimization service provides the ETA for the transport mode of the chosen 

operator (train, vessels/barges, and ships) to OBU. 

11. The Cargo optimization service provides the ETA of all trucks to the corresponding 

Logistics Service Provider/Truck Company. 

Description UC 4 ς Dangerous Goods Multimodal traceability and compliance 

Use Case 4 deals with dangerous goods containers multimodal traceability and compliance in the 

Port of Marseille Fos Terminal. The goal of this use case is to increase visibility, reliability and 

compliance of dangerous cargo management at various points of the corridor and to prove the 

concept of integrating it in the current traffic management systems 

This Use Case exhibits many aspects that are specific for the international transportation of 

Dangerous Goods (additional information in Figure 39).  
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Figure 39 Import dangerous goods containers via port 

Main Flow 

1. Before the arrival, the shipping line agent submits a pre-arrival notification of the expected 

date of arrival and Dangerous Good (DG) Declarations to Port Authority via CI5 system.  

2. Port of Marseille authority agrees for dangerous good importation and translate the 

received documents into eDGT (electronic dangerous good transport) Information 
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3. tƻǊǘ !ǳǘƘƻǊƛǘȅ ǎŜƴŘǎ ōŀŎƪ ǘƘŜ Ŝ5D¢L ǘƻ ǘƘŜ ǎƘƛǇǇƛƴƎ ƭƛƴŜ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇƻǊǘΩǎ ǎǘƻǊŀƎŜ ƻǊ 

ŘŜƭƛǾŜǊȅΩǎ ŎƻƴŘƛǘƛƻƴΦ  

4. Upon its arrival at the Port, the shipping line agent sends the eDGTI and the BIC Codes 

(international identification codes of container owners) to the freight forwarder 

nominated by the consignee for onwards carriage into the hinterland via trucks, barges or 

rail.  

5. The freight forwarder sends the list of containers in the contract and eDGTI to the 

nominated carrier for the transport booking.  

6. The carrier requests a random key for access to the Port Terminal from the Maritime 

Agent of the shipping line. 

7. The Maritime Agent sends back the key information. 

8. Terminal operator discharges cargo. 

9. The carrier request the status of container release at the Terminal.  

10. The terminal operator sends back the list of released containers for the request.  

11. The carrier requests a slot for pickup of released container 

12. The terminal operator updates access gate information for the carrier 

13. The carrier files pre declaration of DG folder to TP2. 

14. The carrier later associates a regulated truck driver and a regulated transport unit. 

He then also sends the association to the TP2. 

15. TP2 confirms the pre-declaration back to the carrier. 

16. The carrier transfers the pre-declaration for control to the Maritime Agent. 

17. The road truck company comes to the gate and sends a notification of entry.  

18. The port authority takes a photo of the released container. 

19. Specialised equipment/means come to unload the container from the vessel.  

20. The terminal operator sends the parking slot for collection of the container to the relevant 

truck (driver). 

21. Road truckers comes to pick-up dangerous cargo at terminal during the booked slot and 

activates NOSCIFEL mobile APP. 

22. Terminal operators sends container gate-out notification to the Port Authority and the 

Port Authority forwards the notification to the shipping line. 

23. The trucker sends the notification of pickup of container to the TP2. 

TP2 will also notify the relevant TP1 system. 

24. The port authority takes a photo of the loaded truck.  

25. The truck exits the gate.  
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26. Traffic control bodies may control/check the documents of the truck drivers online and 

outside the terminal during the execution of the hinterland transport to next/final 

destination of the Dangerous Goods cargo. 

The sequence diagram below (see Figure 40) describes the actors, information exchanges and 

objects involved in the checks mentioned in step 26 of the previous overall import process. 

 

Figure 40 Dangerous Goods Track & Trace 

Main flow 

1. The carrier files pre declaration of DG folder to TP2. See step 13 in overall process 

description above. 

2. The carrier later associates a regulated truck driver and a regulated transport unit. 

He then also sends the association to the TP2. 

3. TP2 confirms the pre-declaration back to the carrier. 

4. The trucker sends the notification of pickup of container to the TP2. 

This will also trigger notification of the relevant TP1 system 
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The above steps cover the first four information exchanges shown in the sequence diagram 

immediately above. 

1. As the DG transportation progress a Public body operator (e.g. a police person stopping a 

truck on the road for routine checks) may request access to the Dangerous Goods 

information related to the transport means (vehicle), transport equipment (container) or 

other pertinent objects/entities for the check. 

2. The Public body information system will request the relevant information from the 

ά!ŎŎŜǎǎ tǊƻǾƛŘŜǊ ¢tмέ ǎȅǎǘŜƳ ǿƛǘƘ ǿƘƛŎƘ ǘƘƛǎ tǳōƭƛŎ ōƻŘȅ ŎƻƳƳǳƴƛŎŀǘŜǎΦ 

3. Lƴ ǘǳǊƴΣ ǘƘŜ !ŎŎŜǎǎ tǊƻǾƛŘŜǊ ǿƛƭƭ ŎƻƴƴŜŎǘ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ά/ƻƴǘŜƴǘ aŀƴŀƎŜǊ ¢tнέ ǎȅǎǘŜƳ.  

The TP1 and TP2 systems mentioned above are the ones relevant for the country within which the 

Public body operates. 

4. Assuming the TP2 system finds the relevant documentation / information, the TP2 system 

will provide access to the Public body operator (e.g. the police person mentioned above). 

Steps 5 through 8 may not occur for all Dangerous Goods cargo transportation. 

5. The carrier finally delivers the cargo to its destination. He notifies the relevant TP2 system 

(the same as in all steps above). 

6. TP2 closes (deactivates) the Dangerous Goods transport entry in its records. TP 2 then 

sends a deactivation notification to the relevant TP1 system also. 

The hinterland Dangerous Goods transportation is now complete in both physical and DG Track & 

Trace terms. 

In order to understand the above sequence diagram and the one below, we need to point out that 

the network of TP1 and TP2 operates on the principles of the four-corner model. 

A carrier connects to the ContentManagerTP2 system of his choice (only one).  

This TP2 system connects to AccessProviderTP1 system relevant for the carrier (e.g. his country). 

The TP1 systems can communicate with all other TP1 systems in the network. 

Public Body information systems connect to the relevant TP2 system for them (e.g. the TP2 system 

in/for their country). 

{ƻ ƛƴ ǇǊƛƴŎƛǇƭŜ Řŀǘŀ Ŧƭƻǿǎ ŦǊƻƳ ŎŀǊǊƛŜǊΩǎ ¢tн ǘƻ όŎŀǊǊƛŜǊ-related) TP1 to (Public Body) TP1 and 

ultimately the Public body information system. 

In domestic transportation, it may occur that the TP1 system related to the carrier is the same as the 

TP1 system that the Public body communicates with (as described above). 

In case of international Dangerous Goods transportation, the carrier may submit his DG information 

to a TP2 system that is not directly connected with the TP1 system that the Public body uses. 
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Even in that scenario the Public body may still access the relevant Dangerous Goods information. 

The international network of TP1 and TP2 systems has built-ƛƴ ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ ǿƛƭƭ ŀƭƭƻǿ ǘƘŜ ά 

!ŎŎŜǎǎ tǊƻǾƛŘŜǊ ¢tмέ ǎȅǎǘŜƳ ǳǎŜŘ by the Public body to find where the relevant DG information was 

ƭƻƎƎŜŘ κ ǊŜŎƻǊŘŜŘ ŀƴŘ ǘƘŜƴ ƳŀƪŜ ƛǘ ŀŎŎŜǎǎƛōƭŜ ǘƻ ǘƘŜ ǊŜǉǳŜǎǘƻǊ ǿƘƻ ŎƻƴǘŀŎǘŜŘ ǘƘŜ ŦƛǊǎǘ ά !ŎŎŜǎǎ 

tǊƻǾƛŘŜǊ ¢tмέ ǎȅǎǘŜƳέΦ 

The sequence diagram below (see Figure 41) outlines how the Dangerous Goods network of TP1 and 

TP2 systems achieves this. 

 

Figure 41 Dangerous Goods Network 

In case the primary TP1 system linked with the Public body does not have any record of the relevant 

Dangerous Goods transport (based on License Plate or other identifier information), this primary TP1 

system will broadcast a request for information to all other TP1 systems within the network. 

Assuming connections throughout the network are operational (and the carrier posted the relevant 

information via the TP1 system he is linked to, one of the linked TP1 systems will find the relevant 

Dangerous Goods record. 
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The TP1 system that found where the record is, will relay the original request DG information to the 

TP2 system where the carrier posted the DG record. 

That TP2 system will then communicate with the TP1 system linked to the Public body, which will 

provide/present the information to the Public body operator. 

In case the connections in the network are not fully operational, the request for information from 

the TP1 system linked to the Public body may not receive a response from some of the other TP1. 

When that happens, the TP1 system where the relevant DG record has been posted may not be 

accessible and the network of TP1 systems does not find the relevant DG record. 

The TP1 system for the Public body will notify that no DG record was found and some TP1 systems 

άǘƛƳŜŘ ƻǳǘέ on the request for information. 

Description UC 5 ς CO2 reduction 

UC 5 works on the development of sustainability decision support system and certified CO2/SOX/NOX 

certificate. MGI manages Marseille Fos CI5 cargo community system and is able to provide reliable 

real time data to calculate and certify environmental footprint of multimodal chains. 

NEOGLS manages the NOSCIFEL platform, which is able calculate CO2/SOX/NOX values generated by 

various combinations of transport modes. This platform also connects with a mobile application for 

exact calculation of road traffic. The measurements taken (e. g. actual speed, acceleration/ 

deceleration) helps understanding the impact fuel consumption and hence emissions from the 

vehicle. 

Main flow 

1. Shipping agent submits a cargo announcement in CI5 (Cargo Community System) 

2. Freight forwarder selects transport legs of the supply chain in CI5 

3. Shipping agent selects transport legs of the supply chain in CI5 

4. CI5 sends transport legs definition to AEOLIX platform 

5. NOSCIFEL calculates transport legs emissions footprints from data collected from AEOLIX 

platform 

6. Shipping agent or freight forwarder accesses emissions footprints calculated in the 

previous step and chooses a cargo routing option 

7. Shipping agent or freight forwarder launches transport operations in CI5 

8. CI5 sends the actual transport legs chosen to AEOLIX platform 

9. NOSCIFEL calculates transport legs emissions footprints for the transport legs actually 

chosen (based on the data collected from AEOLIX platform) 
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10. Shipping agent or freight forwarder accesses emissions footprints calculated in previous 

step. 

Description UC 6 ς Customs Optimisation 

UC 6 deals with the multi-factors risk analysis for sustainable control operation. MGI manages 

Marseille Fos CI5 cargo community system and is able to provide anticipated risk analysis for import 

traffic when a huge amount of cargo is announced at very short period from vessel arrival.  

The multi-factors risk analysis is focused on what could affect fluidity and would help control 

agencies to better plan their control activities by taking into account sustainability factors like 

intermodality. 

NEOGLS manages the NOSCIFEL platform connected to AEOLIX, which will display the cargo with a 

high risk-level in the dashboard and assist the control bodies to plan their control activities with a 

sustainability background (see Figure 42). 

 

Figure 42 Goods arrival management 

The diagrams below (see Figure 43) identifies the actors, information exchanges and objects 

involved in this Use Case. 
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Figure 43 Customs inspection planning 

 

Main flow 

1. Shipping agent sends/submits import manifest to CI5 (cargo community system) 

2. Rail and river operators submit loading lists to CI5 

3. MGI proceeds to multi-factor risk analysis 

4. MGI sends the analysed manifest to the AEOLIX platform 

5. NEOGLS displays the risk analysis documents in the NOSCIFEL Dashboard and presents the 

risk cargo according to risk level tacking into account sustainability. 

Description UC 7 ς C-ITS for logistics 

Cooperative ITS solutions will be deployed in order to provide crucial information to trucks 

permitting optimisation of the transport. Virtual Message Signs, truck parking information, road 

events will be available and provided by the French C-ITS National noden (see Figure 44). MGI 

manages Marseille Fos Channel5 which is an intelligent system to detect terminal access problems 

due to a large number of factors like weather, social and IT breakdown. Once a risk is detected, an 

alert is generated and displayed in the system or sent to another information system. 

NEOGLS manages the NOSCIFEL platform connected to AEOLIX, which will display in the alert to the 

truck drivers once they will come near to the terminal for which the alert has been generated. 
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Figure 44 C-ITS for logistics 

Main flow 

The figure above is an example how the IVS service can be offered: i.e. how a (public) road operator 

can enclose IVS information directly via IF1 (RSU-OBU) and indirectly via IF2 (back-office interface to 

service provider or to other member states). The actual implementation of IF2 is not universal to all 

InterCor member states.  

The process for the IVS application as foreseen contains several steps: 

1. The RO back office system is triggered by an external trigger (not shown) that dynamic 

signalling is activated. The dynamic signalling system along the highway is used to show 

information of closed lanes and reduced speed limits dynamically on road signs. 

2. The RO back office triggers RSUs to send ITS messages (IVI) via IF1 to an OBU.  

3. The RO back office also forwards the ITS messages (IVI) via IF2 to service providers.  

The service provider determines whether an IVS message is required for the individual user, and 

sends the appropriate information to the smart phone or any other connected in-vehicle system via 

IF3. The smartphone or any other connected in-vehicle system determines based on the input from 

IF1 and IF3  what to put on the HMI, and shows the IVS information, if required. 

As will be clear from the above table (also included in D4.1.1), the French pilot aims to deliver 

improvements in all impact areas except administration work time. 

It is also worth noting that all Use Cases rely on and/or contribute to increased visibility of data. 

The P&G pilot places a similar emphasis on ensuring the stakeholders have all relevant data available 

as and when they need to make transport and logistics decisions. 
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Overview of Actors, information exchanges and objects for French pilot site 

Table 24 and Table 25 show all of the actors, information exchanges and objects involved in any of 

the Use Cases.  

Table 24 Actors and generic flows  

Actors Generic flow 

Consignor (Sender) Book Shipment 

Consignee (Recipient) Book Consignment/s 

ETA Calculator Gather Customs Clearance data & 

documents 

Tracking data Collector Dock/Slot Booking 

Tracking Data Visibility Provider Slot Booking Confirmation 

Barge operator Confirm Consignment departure 

Road Carrier - Planner Confirm Transport Means departure 

Road Carrier - Driver report status / Progress 

Port Terminal Share transport means position 

Shipping Line  

(Offshore / Deep Sea) 
Confirm Consignment delivery 

Terminal Operator Confirm Transport Means arrival 

Terminal Operating System (TOS) Gather Customs Clearance data & 

documents 

Shipping Agent Submit Customs Declaration 

Port Community System Share Cargo Manifest 

Logistic Control Tower; Multimodal 

Transport Management 

Share Customs Declaration  

data & documents 

National Single Window Retrieve traffic conditions & travel time 

measurement from TMC 

Customs Authorities Retrieve waiting time at Port entrance 

from TOS for a given transport means 

Port Authority Retrieve provisional time of arrival of a 

given transport means 

Transport Visibility Provider Retrieve GPS positions of a given 

transport means 

Vessel Tracking Service Provider Combine multiple and multimodal data 
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sources for a given transport means 

Terminal Operating System (TOS) Provide the combined data to ETA 

calculator for a given transport means 

Traffic Management Center (TMC) Calculate the ETA Information for a given 

transport means 

TP1 Access Point provider Broadcast the ETA to a national node 

over IF2 

TP2 Access Point provider  

Consignor and Consignee are indirectly involved in the French Pilot 

Table 25 Overview of objects 

Objects 

Product French Pilot will not identify products 

Transport Units 

Container 

Boxes 

Pallets 

Vehicles 

Transport Equipment 

Intermodal Container 

Trailer 

Mafi 

Transport means 

Maritime Vessels 

Barge 

Road Trucks 

Train 

Inland Barges  

Transport groupings 
Consignments 

Shipments 
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6.3.4.3 Standards Used (or Planned to be Used) 

The French FENIX pilot partners apply a number of global / regional standards in the AS-IS 

environment.  

In the area of data formats DATEX II, EDIFACT, JSON, XML, CAM, IVI, DENM, POI, SPAT/MAP. 

For the EDIFACT, JSON and XML formats the content is formatted in a proprietary way. 

In the area of data exchange protocols, the French pilot partners use ASN/GeoNet, SOAP, HTTP and 

HTTPS.  

The French pilot partners declare that to be open to analyse other standards permitting to fill the 

gaps. The existing standards used in the use cases will not be replaced.  Updates will be made in 

order to deploy the latest versions of the applied standards so that the French use cases stay 

interoperable with similar deployments in Europe. They are aware of the recommendations included 

below in this document but declare that they are not applicable to most of the French use cases. The 

partners have not yet identified which additional standards they will adopt in their Use Cases if any 

but that most of the needs are covered. 

The French Pilot site has already applied several identified standards such as ETSI C-ITS 

(DENM/IVI)/DATEX2, ETSI (C-ITS), ETSI(CAM). However, for several messages or actions, proprietary 

standards are used. These messages or actions are essentially linked with external systems like ETA. 

The French Pilote site partners insist that standardisation of such links is not of high importance. But 

the French pilot site is ready to apply an ETA standard for example if it exists and if it is used by ETA 

service providers.   

In conclusion, the French PS partners declare that the French PS is well advanced in the integration 

of existing and efficient standards which are well adapted to the proposed use cases. Additional 

specific standards replacing the proprietary data formats used in some sub use cases could be 

integrated if they are used by the systems providing the data. Finally, The French Pilot site is also 

considering as useful and promising the standard, OpenTrip Model (OTM), which seems to be built in 

the same way as the Datex 2 standard. Meaning the possibility of adding additional data formats to 

the original model.29 

                                                             

29 NEO GLS Comment on André Perpey 
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6.3.4.4 Platforms to be Federated within the FENIX Network 

The French Mediterranean ς North Sea Pilot Site will federate five platforms, detailed below (see 

Figure 45).  

These platforms are:  

1. iMCTO Dashboard: offering visibility of data coming from several sources in one platform 

and in real time. It also offers the access to several services in a customised way adaptable 

to specific needs. 

2. Noscifel: providing innovative services and tools such as slot reservation, CO2 calculation, 

Transport Order Management, etc. It can be reached through Aeolix or through the 

iMCTO Dashboard. 

3. Trusted party 1 (TP1): a platform to manage dangerous goods transports documents and 

their exchange with other TP1 in the Europe. 

4. CI5: a cargo community system, which supports supply chains via an innovative system 

that streamlines goods flows and provides door-to-door goods tracking. Shipping agents, 

freight forwarders, inland and maritime terminals, inland carriers, port authorities and 

control agencies (customs agencies, health and plant, veterinary) use this system.  

CI5 generates much data, which can be enriched by additional process like the one 

provided in the AEOLIX-SELIS platform. 

5. C-ITS PLATFORM: proposing most of the Day1 and Day1.5 C-ITS services, which can be 

integrated in logistics use cases with real time information like road events, Variable 

Messages Signs, parking areas etc. 
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Figure 45 Platforms federated and services provided using FENIX 

6.3.5 Pilot Site Greece 

6.3.5.1 Pilot Overview 

The Greek Pilot consists of five (5) operational and one (1) integrated Use Cases. Two of the operational Use 

Cases are separated in two sub-Use Cases as presented in Table 26. 

Table 26 Use Cases Presentation 

UC ID USE CASE NAME GS1 Analysis Status 

UC1.1 Digitalization of port processes (A2B, B2B, B2A activities) ς import  End First Version (1.0) 

UC1.2 Digitalization of port processes (A2B, B2B, B2A activities) ς export  End First Version (1.0) 

UC2 
Balanced use of modal availability along the corridor ς 

Intermodality  

In Progress 

UC3.1 Monitoring of status of transport operations TBD 

UC3.2 B2B Alas Visibility Status Reporting System (AVSRS) to Customers TBD 
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UC4 Traffic management & parking availability  TBD 

UC5 Yellow Pages & KPIs TBD 

Objectives 

Overall, the optimum goal is to lay the foundations for achieving coherence, interoperable 

communication over the FENIX network and where feasible, base these communications (exchanges 

of business messages) among different stakeholders and platforms on common standards used and 

they may cross multiple Pilot Sites (i.e. within a single TEN-T or across TEN-T corridors where they 

may intersect). 

More specifically the objectives for the individual Use Cases covered in this document are: 

ω Use Case 1: 

o Costs Minimization by reduction in waiting times for trucks 

o Costs Minimization by reduction in paper document Exchange 

o Costs Minimization by optimization of customs procedures 

o Costs Minimization by increased Data visibility 

o Costs Minimization by increased Terminal efficiency 

o Costs Minimization by reduced (un)loading time 

o Costs Minimization by increased automation procedures 

ω Use Case 2: 

o Increased Load Factor  

o More flexible modal shift 

o Reduced administration work time  

More benefits will be identified and added as the analysis proceeds to next Use Cases. 

Partners involved 

The partnership of the Greek FENIX pilot consists of eight beneficiaries and two implementing bodies 

from the private and public sectors. Table 27 lists the partners. 

Table 27 Partners involved 

Partner name Partner description 

GREEK MINISTRY OF INFRASTRUSCTURE 

AND TRANSPORT (Greek Ministry) 

The Greek Ministry is a member state beneficiary 

of the project. 

ETHNIKO KENTRO EREVNAS KAI 

TECHNOLOGIKIS ANAPTYXIS (CERTH/HIT) 

CERTH/HIT is a research organisation that acts as 

implementing body on behalf of the Greek Ministry 
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INSTITUTE OF COMMUNICATION AND 

COMPUTER SYSTEMS (ICCS) 

ICCS is a research organization that acts as an 

implementing body on behalf of the Greek 

Ministry.  

KUEHNE+NAGEL SOCIETE ANONYME FOR 

TRANSPORTS & LOGISTICS (K&N) 

K&N ς Freight forwarder ς is a beneficiary of the 

project  

DIEVROPAIKI ETAIRIA SYMBOULON 

METAFORON ANAPTIXIS KAI PLIROFORIKIS 

AE (TREDIT) 

TREDIT ς Technology provider ς is a beneficiary of 

the project 

INLECOM INNOVATION (INLECOM) INLECOM ς Technology provider ς is a beneficiary 

of the project 

CLMS (UK) LIMITED ς YPOKATASTIMA 

ELLADAS (CLMS) 

CLMS ς Technology provider ς is a beneficiary of 

the project.  

PIRAEUS EUROPE ASIA RAIL LOGISTICS S.A. 

(PEARL S.A.) 

PEARL S.A. ς Rail operator ς is a beneficiary of the 

project.  

STATHMOS EMPOREYMATOKIBOTION 

PEIRAIA A.E. (PCT) 

PCT ς Port operator ς is a beneficiary of the 

project.  

KENTRO DIAXIRISIS KAI DIANOMHS 

EMPOREYVATOKIVOTION PIREA ANONIMI 

ETAIRIA (PCDC) 

PCDC ς Distribution and consolidation centre 

operator ς is a beneficiary of the project. 

 

Geographical scope 
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Figure 46 Greek Pilot Site - Geographical scope 

 

The implementation of the Greek FENIX pilot is geographically located along core TEN-T network of 

Greece and more specifically the Greek part of Orient/East ς Med from Piraeus to the northern 

borders of Greece, Idomeni (Piraeus-Athens-Thessaloniki-Idomeni) (see Figure 46).  

6.3.5.2 Use Case Descriptions 

Description UC1 - Digitalisation of Port Processes 

Use Case 1 deals with the digitalisation and monitoring of the import and export process for cargo 

arriving and departing the Port of Piraeus.  

The Use Case involves monitoring the status of the cargo from the unloading of a container in the 

port of Piraeus, to the transfer, consolidation, and distribution centres, until the departure from the 

port and vice versa. The pilot partners expect the digitalisation of documentation and processes to 

reduce the required time from about six hours today to less than thirty minutes.  

The specific Use Case is split in two sub Use Cases:UC1.1 Import Cargo and UC1.2 Export Cargo. 

Use Case 1. ς Port Process Digitalisation - sequence diagram 

Physical flows of the UC1 all take place within the Free Zone Type 1 of the Port of Piraeus among the 

container terminals and the warehouse buildings (see Figure 47). This is a confined and tightly 

controlled area.  

 

Figure 47 Free Zone Type 1 of the Port of Piraeus 
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Use Case 1 (UC1)  Sequence Diagram 

The Sequence Diagram below (see Figure 48) provides an overview of the actors, information 

exchanges, objects and identifiers relevant to UC1.1 Cargo Import. 

 

Figure 48 Digitalization of port processes (A2B, B2B, B2A activities) 
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Main flow 

1. A container arrives at PCT; 

2. Registered users of the Hellenic Port Community System (HPCS) that have declared 

interest for the container are notified about the discharge of the container in Piraeus via 

the HPCS notifications module. The action is registered in the new FENIX HPCS Cargo 

Monitoring and Status module; 

3. The freight forwarder or authorised party uses the new FENIX process for digital 

preparation of delivery notes from the Piraeus Container Terminal to the Piraeus 

Consolidation and Distribution Centre (PCDC); 

4. The container is forwarded to the PCDC (warehouse operator) for consolidation and 

distribution. The action is registered in the new FENIX HPCS Cargo Monitoring and Status 

module; 

5. The freight forwarder and authorised parties are notified via the HPCS notifications 

module; 

6. The container is opened, and the cargo is recorded in the PCDC inventory; 

7. The freight forwarder and authorised parties are notified via the HPCS notifications 

module. The action is registered in the new FENIX HPCS Cargo Monitoring and Status 

module; 

8. The freight forwarder issues a Customs Clearance request for part or the whole cargo via 

the new FENIX module for pending customs clearances; 

9. A Customs clearance request is forwarded to the relevant Customs Office via the HPCS 

Customs module; 

10. The customs Clearance ID is received by the Customs Office; 

11. The freight forwarder and authorised parties are notified via the HPCS notifications 

module. The action is registered in the new FENIX HPCS Cargo Monitoring and Status 

module; 

12. The freight forwarder uses the new FENIX process for the digital preparation of delivery 

notes from the Piraeus Consolidation and Distribution Centre to the next transport mode; 

13. The next transport mode is notified via the HPCS notifications module through the new 

FENIX HPCS module for electronic notifications; 

14. If the next transport mode is a truck, the declared transport company receives a PIN code 

generated by the new FENIX HPCS modules for secure access to allow access to the 

Piraeus free zone and entry to the PCDC; 

15. The cargo is picked up and heads for the hinterland. 
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Information flow 

1. HPCS notifies authorised parties (e.g. cargo owner, freight forwarder) about the status of 

the container (discharged in port, moved to PCDC, recorded in the PCDC inventory, 

Clearance ID). 

2. Freight forwarder issues Customs Clearance declaration through HPCS to the Customs 

Office. 

3. HPCS notifies next transport mode about the delivery of the cargo and entrance details. 

For more information, check the diagram.  

Description UC1.2 ς Export Cargo 

The sequence diagram for the export Use Case (UC1.2) is the essentially same as for the Import Use 

Case (UC 1.1), so no separate sequence diagram is provided here. 

Main Flow 

1. The freight forwarder or authorised party generates a pre-advice to deliver a container; 

2. If the transport mode is a truck, the declared transport company receives a PIN code 

generated by the new FENIX modules for secure access to allow access to the Piraeus free 

zone and entry to the PCDC; 

3. The transport company / rail-operator is notified via the Hellenic Port Community System 

(HPCS); 

4. The container arrives at the Free Zone of the Port of Piraeus; 

5. Registered users of the Hellenic Port Community System (HPCS) that have declared 

interest for the container are notified about the discharge of the container in Piraeus via 

the HPCS notifications module. The action is registered in the new FENIX HPCS Cargo 

Monitoring and Status module; 

6. The container is loaded on a vessel; 

7. The relevant shipping agent is notified via the HPCS notifications;  

8. The vessel departs for the next port; 

9. The relative shipping agent is notified via the HPCS notifications; 

Information flow 

UC1.2 shares the same Information Flow, as provided earlier, with UC1.1. 

Description UC2 ς Balanced use of modal availability along the corridor - intermodality 

The aim of this Use Case is to deliver a service for matching cargo with truck and train availability, 
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using messages arriving to the freight forwarders, rail operators and business enterprises via the 

Cargo Bundling Marketplace and through the Yellow Pages and AEOLIX platforms. The efficiency of 

the T&L operations will be optimised by enabling the cargo bundling on available trucks and trains 

along the corridor. This Use Case focusses on the transportation from the port of Piraeus into the 

hinterland (along the Orient/East ς Med TEN-T corridor that crosses regions of Attiki (EL30), Kentriki 

Makedonia (EL52), Sterea Ellada (EL64) & Thessalia (EL61)). 

Use Case 2 ς Balancing modal availability / Intermodality - sequence diagram 

The Sequence Diagram (see Figure 49) provides an overview of the actors, information exchanges, 

objects and identifiers relevant to UC2. 

 

Figure 49 Intermodality 
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Main Flow 

1. The transport operator creates the transport plan (road and/or rail) for the next time 

window (will be defined) and provides this information to the Transport Manager (i. e. 

K&N acting as freight forwarder and/or PEARL acting as rail service provider); 

2. The Transport feeds the system (Routing system) with appropriate parameters such as 

length, volume, destination, deadline; 

3. ¦Ǉƻƴ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀ Ǉƭŀƴ ǘƘŜ ŦǊŜƛƎƘǘ ŦƻǊǿŀǊŘŜǊΩǎ ǊƻǳǘƛƴƎ ǎȅǎǘŜƳ ǇǳōƭƛǎƘŜǎ ǘƘŜ ǘǊŀƴǎǇƻǊǘ 

plan via the Availability Aggregator Module; 

4. The extended Collaborative meta-services Platform submodule of Cargo Bundling 

(covering road and rail operations) will receive the information through the Availability 

Aggregator Module regarding the transport plans. 

5. In effect, the above steps create a pool of available transport capacity (including timings) 

within the system for Cargo Bundling; 

6. ! ōǳǎƛƴŜǎǎ ŜƴǘŜǊǇǊƛǎŜ ό/ŀǊƎƻ hǿƴŜǊύ ƴŜŜŘǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ƎƻƻŘǎ ŀƴŘ ǎƛƴŎŜ ƛǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ 

direct agreement with the Transport Manager, it checks the «Cargo bundling» module for 

possible alternatives; 

7. Cargo and transport availability slots will be matched by the Cargo Bundling Marketplace 

and the Transport Manager will receive and evaluate the matching opportunity proposed 

by the system; 

8. Upon possible updates on availability slots (available cargo and slots have been matched 

ŜƛǘƘŜǊ Ǿƛŀ ¦/оΦн ƻǊ ŘƛǊŜŎǘƭȅ ƛƴ ǘƘŜ ¢ǊŀƴǎǇƻǊǘ aŀƴŀƎŜǊΩǎ ǎȅǎǘŜƳύ ŀ ƴŜǿ ƴƻǘƛŦƛŎŀǘƛƻƴ ƭƛǎǘǎ 

containing a new snapshot of slot availability will be published. 

Information flow 

1. Truck owner provides truck availability description to Cargo Bundling; 

2. Truck owner updates truck availability in Cargo Bundling; 

3. Cargo owner inserts cargo details in Cargo Bundling; 

4. Rail service provider updates changes of the train composition in Yard & Routing 

Management System; 

5. Freight Forwarder requests train composition from the Rail Service provider through 

Container Slot Matching Module ς  

Train composition is provided through Yard and Routing Management System; 

6. Freight Forwarder through Container Slot Matching Module sends availability to the 

Availability Aggregator Service; 
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7. Availability Aggregator Service processes data and sends availability to Cargo Bundling ς 

AEOLIX publishes data; 

8. Cargo is matched with trucks and trains and Cargo Bundling sends matching suggestions to 

the Freight Forwarder and/or the Rail Service Provider and also notifies the cargo owner; 

9. The actual rail and road carriers evaluate the suggestions. 

10. Assuming the actual carriers accept the matches proposed, actual fulfilment of the cargo 

may start and the Freight Forwarder informs the Rail Service Provider about the details 

involved. 

Table 28 Expected impacts per Use Case 

Impact categories UC1 UC2 UC3 UC4 UC5 

1. Reduction in CO2 emission ṉ     

2. Reduction in waiting times for 

trucks ṉ  ṉ   

3. Increased Load Factor      

4. Reduction in document Exchange ṉ ṉ    

5. Increased Delivery/Pick up 

Reliability      

6. Increased Responsiveness      

7. Optimisation of customs 

procedures ṉ     

8. Increased Data visibility ṉ  ṉ  ṉ 

9. Reduction in NOx emissions      

10. Increased Terminal efficiency ṉ  ṉ   

11. Reduced (un)loading time      

12. Modal shift  ṉ    

13. Interoperability ṉ ṉ ṉ ṉ ṉ 

14. Asset management efficiency      

15. Increased automation 

procedures ṉ  ṉ   

16. Administration work time ṉ ṉ ṉ   

(+) Cost Minimization  ṉ     

(+) Improved traffic efficiency    ṉ  

(+) Reduced travel times     ṉ  
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NOTE: The Greek Pilot Site will not explicitly focus on Reduction of NOx emissions. However, we need 

to point out that the pilot site does aim to achieve a modal shift towards modes of transport that 

cause a reduction in NOx emissions. 

Table 29 Overview of actors, information exchanges  

Actors 

Sender 

Recipient 

Road Carrier 

Rail Terminal 

Rail Carrier 

Freight Forwarder 

Port Terminal 

Shipping Line (Offshore/Deep Sea) 

Terminal Operator 

Operator 

Shipping Agent 

Port Community System PCS 

SCM Domain 

Warehouse operator 

Customs Authorities 

Customs Broker 

Port Authority 

Transport Visibility Provider 

(Short Sea) 

Vessel Tracking Service provider 

Maritime Transshipment Point 

Terminal Operating System (TOS) 

Pallet Management 

Container Asset Management 

Distribution Center (DC) 
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Table 30 Overview of the gerneric flow 

Generic flow 

Gather Customs Clearance data & 

documents 

Confirm Transport Means departure 

report status / Progress 

Share transport means position 

Confirm Consignment delivery 

Confirmation Container delivery 

Confirm Transport Means arrival 

Confirmation Container loaded 

Submit Customs Declaration 

Confirmation Container delivery 

Confirmation Container offloaded 

Confirmation Container departure 

Share Customs Declaration data & 

documents 

Confirm Container unsealed 

Register Discharge Events 

Prepare Digital Delivery Notes 

Forward Shipment (e.g. Container) to  

Warehouse Operator 

Confirm Container forwarding to  

Warehouse Operator 

Issue Custom Clearance ID 

Generate and Send Digital Delivery Notes 

Generate Container Delivery Pre-Advice 

Generate Unique Vehicle Access Code 

Notify Critical/Other Authorized Parties 

Issue Proforma Invoice 

Issue e-Invoice 

Receive e-Invoice 

Issue Declaration of Origin 
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Generate Transport Order 

Generate MRN 

Notify for Payment Clearance 

Assign Truck Driver to pick Cargo for  

distribution to consignee 

 

Table 31 Overview of categries and objects 

Category Object 

Product NOT COVERED 

Transport Units 

Container 

Cases 

Vehicles 

Load Units 

TEU / Intermodal containers 

Transport Equipment 

Container 

Rail Wagons 

Intermodal Container 

Road trailers 

Transport Means 

Maritime Vessels 

Road Trucks 

Train 

Transport Groupings 
Shipments 

Consignments 

NOTE: The Greek pilot has import and export Use Cases for the Free Trade Zone (FTZ) in the port of 

Piraeus. In general, one would expect that the Goods/Product handled through the FTZ would be 

tracked (also) at the level of the Product Code (e.g. Global Trade Item Number for Consumer 

products). However, the partners in the Greek pilot make use of specific monitoring processes as per 

EU Regulation 2446/2015. These processes allow for tracking at the level of the Transport Unit only. 

The EU regulation also allows for tracking at the level of the Product Code, but it does not require 

tracking at that level. As local stakeholders implied, the identification standards used are mainly 

proprietary without explicitly excluding the usage of Global identification Standards if applied by a 

business. 
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6.3.5.3 Standards Used (or Planned to be Used) 

According to the information provided in deliverable D2.1.2 (table 14), the Greek pilot currently uses 

a number of standards. 

ω Data Formats - 

DATEX II, JSON, XML 

ω Data Exchange protocols - 

RESTfull API,  

DATEX II provides detailed descriptions (in both semantic and syntactic terms) for each type of 

information exchange that it supports.  

JSON and XML are themselves standards, but they leave structuring the information exchanges in 

terms of semantics and syntax entirely to the partners exchanging the information using XML or 

JSON. 

As a result, the various information exchanges based on JSON and XML in place in the current (AS-IS) 

environment are all non-standard (proprietary) structures. 

The Greek pilot partners have not made any decisions on the use of global standards for the various 

information exchanges within their Use Cases. They are aware of the recommendations regarding 

specific identification schemes for specific objects and entities and how they may be used in the 

various information exchanges (see paragraph 6.5). 

6.3.5.4 Platforms to be Federated within the FENIX Network 

Under Greek pilot local logistics platforms will be connected with the aim of achieving integrated 

Transport & Logistics operations along the Greek part of the Orient/East-Med Corridor and the rest 

of TEN-T corridors towards North and Central Europe. These platforms are (see also Figure 50): 

Port Community Node - HPCS;  

which will offer digitalisation and automation of Piraeus Port processes from the Port Container 

terminal to the Piraeus Consolidation and Distribution Center and/or to the next transport mode, 

Corridor intermodal operations and logistics management platform - Alas;  

which will promote rail transport on the corridor and provide visibility to service users.  

Yellow Pages Platform for freight transport along the corridor;  

which will provide logistics observatory services in the corridor, as well as access to electronic 

services in the field of transport and logistics. 
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Collaborative meta-services Platform;  

which will offer services for consolidating cargo and booking storage space. 

 

Figure 50 Services to be Provided within the Greek Pilot 

6.3.6 Pilot Site Italy 2 ς Rhine Alpine 

The Pilot Site Italian Rhine Alpine - Italy 2 focuses on the implementation of the monitoring of the 

traffic routes along the Rhine-Alpine Corridor, with a view on traffic flows through the corridor. It 

insists on three northwest regions: Liguria, Piedmont and Lombardy. The aim of the pilot site is to 

optimise the planning of activities for transport operators in the north-western Italian regions 

through real-time monitoring as well as to achieve efficient and sustainable use of the whole 

northwest infrastructure (in all the three regions). 

6.3.6.1 Pilot Overview  

Partner Description 

The Pilot Site Italian Rhine Alpine - Italy 2 partnership consists of one main beneficiary (the Italian 

Ministry of Infrastructures and Transports) and nine Implementing Bodies from the private and 

public sectors. Furthermore, Italian members of EGTC (which is a beneficiary of the project) provide 

organizational support to the pilot. The partners are described in Table 32. 
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Table 32 The Partnership of Pilot Site Italian Rhine Alpine - Italy 2 

Partner name Partner description 

Italian Ministry of Infrastructures and Transports The Italian Ministry is a member state beneficiary of 

ǘƘŜ ǇǊƻƧŜŎǘΦ LǘΩǎ ǊƻƭŜ ƛǎ ǘƻ ƎƛǾŜ ǎǳǇǇƻǊǘ ǘƻ ǘƘŜ 

consortium and act like a union body 

Circle SpA Technological provider (Implementing Body) 

Ignazio Messina & C SpA Terminal Operator (Implementing Body) 

Fondazione LINKS Research Institute (Implementing Body) 

Port Authority of the Eastern Liguria Sea La Spezia Port area manager (Implementing Body) 

SEA SpA  Milan Airport area manager (Implementing Body) 

Tarros SpA Shipping line and terminal operator (Implementing 

Body) 

Università degli Studi di Modena e Reggio Emilia Research, support and analysis  (Implementing Body) 

Università degli Studi di Genova (CIELI) Research, support and analysis  (Implementing Body) 

Crosstec SRL Technological provider (Implementing Body) 

Uniontrasporti, Liguria Region, Piedmont Region 

and  Lombardy Region 

Governance of the Genova reality in order to 

cover all the national and regional strategies 

and to engage all the needed actors (affiliated entities 

of EGTC - project Beneficiary) 

Geographical Scope  

The FENIX Italy 2 pilot project is being implemented geographically along the Rhine-Alpine corridor, 

which extends from the northern Italian ports up to the ports of Rotterdam, Zeebrucke and 

Amsterdam in the Netherlands. The main hubs in the Italian part of the corridor are Genoa (port) 

and Milan Malpensa (airport). Although not formally part of the corridor, La Spezia port is well 

connected with some related inter-ports and will implement some of the use cases of the pilot (see 

Figure 51). 
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Figure 51 The scope and geography of the Fenix Italy 2 components 
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6.3.6.2 Use Case Descriptions 

The FENIX Italy 2 pilot project consists of nine (9) Use Cases as presented in Table 33. In the further 

analysis we will only concentrate on UC 6. 

Table 33: Overview of use cases 

UC ID USE CASE NAME 

UC1 Expected Time of arrival ς ETA (Milan) 

UC2 Reduction of CO2 & NOx emission (Milan) 

UC3 Dangerous goods transportation monitoring (Milan) 

UC4 B2A /A2B services like Customs (Milan) 

UC5 Safety and eCustom (Milan) 

UC6 Digital synchro modal information dashboard (Genoa) 

UC7 Synchro modality (Genoa) 

UC8 Realtime Road optimisation in ports (Genoa) 

UC9 Realtime Rail optimisation in ports (Genoa) 

 

UC6 - Digital synchro modal information dashboard (Genoa) 

Use Case 6 aims at making the different actors on the IFSTL (International Fast and Secure Trade 

Lane) interoperable, and developing the dashboard as the pipeline in which all the different 

federated systems will contribute to, thus enhancing visibility over the supply chain, integrating 

logistics and customs procedures, and leading to a reduction of transit time and a related increase of 

efficiency. 

Ports, and related supply chain actors, need better integration of the different modes of transport 

achieving streamlined and digitalised processes and more advanced IT systems. 

The portion of the Rhine-Alpine living lab centred in ports has the aim to develop and test 

collaborative corridor concepts grounded on the enhanced availability and use of data among 

logistics companies and administrations along supply chain linked to the Rhine-Alpine corridor, by 

means of: 

ω Optimised transport and logistics processes in a much better and predictable way; 

ω Simplified and enhance processes through avoidance of mistakes and errors; 

ω Scaled up processes through harmonised collaboration structures among corridor 

stakeholders. 
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¢ƘŜ ŎƻƴŎŜǇǘ ƛǎ ŎŜƴǘǊŜŘ ƛƴ tƻǊǘǎ ŀƴŘ ǿƛƭƭ ōŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŜȄǇƭƻƛǘŜŘ ƛƳǇƭŜƳŜƴǘƛƴƎ ŀƴ άLƴǘŜǊƴŀǘƛƻƴŀƭ Cŀǎǘ 

ŀƴŘ {ŜŎǳǊŜ ¢ǊŀŘŜ [ŀƴŜέ ƻƴ ǎǇŜŎƛŦƛŎ ƭƻƎƛǎǘƛŎǎ ŎƘŀƛƴǎ ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ wƘƛƴŜ !ƭǇƛƴŜ Corridor, the ports of 

Genoa and La Spezia and non-EU final destinations (e.g. Morocco, Egypt, etc.) aiming at supporting 

digitalisation in ports as key nodes of multimodal logistics chain, piloting advanced IT solutions to 

improve transport connections and promoting modal integration and interoperability. 

Terms 

A whole range of technical terms are used in the following process descriptions. In order to 

contribute to a better understanding, these are listed and explained again in the following Table 34. 

Table 34: Overview of techncial terms in use case 6 

Term Definition 

eManifest 
eManifest is a term that describes the early, electronic transmission of 

freight information to customs officials before a shipment arrives at a border. 

eManifest accelerates the customs clearance process by allowing relevant 

information about shipments to be evaluated and approved by customs 

officials prior to the physical arrival of a shipment. 

eSeal An electronic seal is a data element that is attached to an electronic 

document or other data and guarantees the origin and integrity of the data 

[1] The term is used in the EU Regulation No. 910/2014 (eIDAS Regulation) 

for electronic transactions within the European internal market. 

Customs Export 

Manifest 

The General Export Manifest is a legal document that must be submitted to 

the customs authorities by the carrier of goods.  This document is used by 

government authorities as proof of export. Customs officials authenticate the 

export manifest on shipping documents for exporters on the basis of the 

EGM.  With such copies or certificates, exporters apply for export benefits 

based on this document, together with other documents such as the bill of 

lading as proof of export 

Customs Import 

Manifest 

An IGM is a legal document filled out by the transporter of the goods at the 

destination customs office. It contains the details of all goods arriving at this 

destination. 

Commercial 

Invoice 

The commercial invoice is a record or proof of the transaction between the 

exporter and the importer. Once the goods are available, the exporter issues 
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a commercial invoice to the importer to invoice the goods to him. 

The commercial invoice contains the basic information about the transaction 

and is always required for customs clearance. 

Although some entries are added specifically for the export-import trade, it 

resembles an ordinary sales invoice. The minimum information generally 

included is the following:     

Å Information about the exporter and the importer (name and 

address) 

Å Date of issue 

Å Invoice number 

Å Description of the goods (name, quality, etc.) 

Å The unit of measurement 

Å Quantity of goods 

Å Value of the unit 

Å Total article value 

Å Total invoice value and currency of payment. The equivalent must be 

expressed in a currency which is freely convertible into euro or into 

another legal tender in the Member State of importation. 

Å The terms of payment (method and date of payment, discounts, etc.) 

Å The delivery terms according to the relevant Incoterm 

Å Means of transport 

No special form is required. The commercial invoice must be made out by the 

exporter in accordance with standard commercial practice and must be 

presented in the original with at least one copy. In general, it is not necessary 

for the invoice to be signed. In practice, both the original and the copy of the 

commercial invoice are often signed. The commercial invoice can be issued in 

any language. However, a translation into English is recommended. 

Customs Value 

Declaration 

Customs value declaration is a document to be presented to customs 

authorities if the value of imported goods exceeds 20 000 EUR. The customs 
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value declaration must be prepared according to the DV 1 form, the model of 

which is defined in Annex 8 of the Regulation (EU) 2016/341 (OJ L-69 of 

15.03.2016) (CELEX 32016R0341), known as the UCC Transitional Delegated 

Act. This form must be presented together with the Single Administrative 

Document (SAD). 

Å The main purpose of this requirement is to determine the value of 

the transaction in order to establish the customs value (tax value) for 

the application of customs duties. 

Å The customs value is the value of the goods including all costs 

incurred (e.g.: trade price, transport, insurance) up to the first point 

of entry into the European Union. The usual method for determining 

the customs value is to use the transaction value (the price paid or 

payable for the imported goods). 

Å In certain cases, the transaction value of the imported goods may be 

subject to an adjustment involving surcharges or discounts. For 

example: 

Å Commissions or royalties may need to be added to the price; 

Å Internal transport (from the point of entry to the final 

destination in the customs territory of the Community) must 

be deducted. 

Å The customs authorities shall waive the requirement for a customs 

value declaration in whole or in part if: 

Å The customs value of the imported goods in any one 

consignment does not exceed EUR 20 000, unless it is a 

partial consignment or several consignments from the same 

consignor to the same consignee, or 

Å The imports in question are of a non-commercial nature; or 

Å The presentation of the information in question is not 

necessary for the application of the Customs Tariff of the 

European Communities or where the duties provided for in 

the Customs Tariff cannot be collected because of special 
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customs provisions. 

Bill of Lading The Bill of Lading (B/L) is a document issued by the shipping company to the 

exporting shipper, confirming that the goods have been received on board. In 

this way, the bill of lading serves as proof of receipt of the goods by the 

carrier, which obliges him to deliver the goods to the consignee. It contains 

information about the goods, the vessel and the port of destination. It 

documents the contract of carriage and transfers the ownership of the 

goods, which means that the holder of the bill of lading is the owner of the 

goods. 

Å The bill of lading can be a negotiable document. Different types of 

bill of lading can be used. Clean bill of lading" means that the goods 

have been received in an apparently good condition and state. 

Unclean or dirty bills of lading' indicate that the goods are damaged 

or in poor condition, in which case the financing bank may refuse to 

accept the sender's documents. 

FIATA Bill of 

Lading 

The FIATA bill of lading is a document designed as a multimodal or combined 

transport document with negotiable status, developed by the International 

Federation of Freight Forwarders Associations (FIATA). 

Road Waybill 

(CMR) 

The road consignment note is a document containing the details of 

international road transport and is defined in the Convention on the Contract 

for the International Carriage of Goods by Road of 1956 (CMR Convention). It 

enables the consignor to have the goods at his disposal during the transport. 

It must be issued in four copies and signed by the consignor and the carrier. 

The first copy is intended for the consignor; the second copy remains in the 

possession of the carrier; the third copy accompanies the goods and is 

handed over to the consignee, and the fourth copy must be signed and 

stamped by the consignee and then returned to the consignor. As a rule, a 

CMR is issued for each vehicle. 

The CMR note is not a title document and is not negotiable. 

ATA Carnet ATA-Carnets (Admission Temporaire/Temporary Admission) are international 

customs documents issued by chambers of commerce in most industrialized 
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countries to allow the temporary importation of goods duty and tax free. 

ATA Carnets can be issued for the following categories of goods: Commercial 

samples, professional equipment and goods for presentation or use at trade 

fairs, exhibitions and the like. For more information, please visit the website 

of the International Chamber of Commerce: 

http://www.iccwbo.org/ata/id2924/index.html 

TIR Carnet TIR carnets are customs transit documents used for the international 

transport of goods, part of which must be carried out by road. They enable 

the transport of goods under the so-called TIR procedure, which is defined in 

the TIR Convention of 1975, signed under the auspices of the United Nations 

Economic Commission for Europe (UNECE): 

http://www.unece.org/trans/bcf/tir/welcome.html. 

The TIR system requires that the goods are carried in secure vehicles or 

containers, that an internationally valid guarantee is provided for all duties 

and taxes incurred during the entire journey, that the goods are 

accompanied by a TIR carnet and that the customs control measures in the 

country of departure are accepted by the transit and destination countries. 

 

Use Case 6 (UC6) Business Flows 

The Use Case consists of two basic processes: an export process from Italy to Morocco and the 

opposite import process from Morocco to Italy; in a second phase, a further maritime route between 

Italy and Egypt will be demonstrated as well. Central transhipment points are the Italian ports of 

Genoa and La Spezia as well as Alexandria and Casablanca on the extra-EU side. The following 

descriptions concentrate on the handling via La Spezia. 

La Spezia route ς export cycle 

It is about the logistics chain from the container loading in Italy to the handover of the container in 

the destination country Morocco. All events (e.g. handovers) are tracked and published through the 

Digital Synchro Modal Information Dashboard, an evolution of the Corridor Management Platform 

(CMP) currently operating in La Spezia Port. The Dashboard (and all underlying extension modules) 

ŜƴǊƛŎƘ ǘƘŜ άōŀǎŜ /atέ ǿƛǘƘ ŀ ǎŜǊƛŜǎ ƻŦ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ƳŀƪŜ ƛǘ Ŧǳƭly interoperable with foreign (extra-

9¦ύ ǇƭŀǘŦƻǊƳǎ ƭƛƪŜ bŀǘƛƻƴŀƭ {ƛƴƎƭŜ ²ƛƴŘƻǿǎΣ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ ŜȄǘŜƴŘŜŘ ŎƻƴŎŜǇǘ ƻŦ άLƴǘŜǊƴŀǘƛƻƴŀƭ 

/atέ (see Table 35, Figure 52 and Figure 53). 
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Figure 52 Sequence diagramm - La Spezia route - export cycle (1) 

 

  

Figure 53 Sequence diagramm - La Spezia route - export cycle (2) 

Table 35 Process description of La Spezia route - export cycle 

No Explanation 

1 A generic seller (sender) books a shipment service with the freight forwarder 

2a The freight forwarder books a transportation service with the road carrier for the road 

transportation 

2b The freight forwarder books a transportation service with the shipping line for the sea 

transportation 

3 The freight forwarder provides the shippping agent with the needed documentation for the 

export customs procedures 
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4a The road carrier seals the container with an eSeal upon goods pickup and notifies the seal 

identification and event to the CMP 

4b The road carrier notifiers the seal identification to the shipping agent 

5 The shipping agent sends to the CMP export customs procedures results and attachments 

6a The maritime terminal notifies gate-in event to the CMP 

6b The maritime terminal notifies container loading aboard the vessel to the CMP 

7 The shipping line forwards the export cargo manifesto to the CMP 

8 The CMP sends to National Port and Business Community Single Window the IFCSUM with 

attachments 

9a The National Port and Business Community Single Window notifies the container disembark to  

the CMP 

9b The National Port and Business Community Single Window notifies the container gate-out to  the 

CMP 

 

La Spezia route ς import cycle (see Figure 54, Figure 55 and Table 36) 
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Figure 54 Sequence diagramm - La Spezia route - import cycle (1) 

 

Figure 55 Sequence diagramm - La Spezia route - import cycle (2) 

 

Table 36 Process description of La Spezia route - import cycle 

No Explanation 

1 A generic seller (sender) books a shipment service with the freight forwarder 

2a The freight forwarder books a transportation service with the shipping line for the sea 

transportation 

2b The freight forwarder books a transportation service with the road carrier for the road 

transportation 

3 The local shipping agent sends customs information to the National Port and Business 

Community Single Window 

4 The National Port and Business Community Single Window notifies gate-in event to the CMP 

5 The National Port and Business Community Single Window notifies container loading aboard 

the vessel to the CMP 

6 The shipping line forwards the export cargo manifesto to the CMP 

7 The National Port and Business Community Single Window sends the IFCSUM with 

attachments to the CMP  
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8 The CMP forwards customs data to the Italian shipping agent 

9 The Italian shipping agent sends to the freight forwarder the documentation and receipt 

about the transport 

10a The maritime terminal notifies the container disembarks to  the CMP 

10b The maritime terminal notifies the container gate-out to  the CMP 

11a The road carrier notifies CMP about container arrival at destination 

11b The road carrier notifies CMP about eSeal deregistration 

12 The road carrier notifies the shipping agent about container unsealing 
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6.3.6.3 Standards Used (or Planned to be Used) 

Table 37 Standardisation and Interoperability UC6: Actors 

Actors UC6 

Sender Multiple origins in Northwest Italy 

Recipient Multiple destinations in Northwest Italy 

Road Carrier Italy: Carbox (belongs to Tarros Group) 

Morocco: N (may be engaged at a later time) 

Freight Forwarder P2P (belongs to Tarros Group) 

Port Terminal Italy: La Spezia 

Morocco: Casablanca 

Shipping Line (Offshore/Deep Sea) Tarros 

Terminal Operator Italy: TDG - Terminal del Golfo (belongs to Tarros 

Group) 

Morocco: N (may be engaged at a later time) 

Operator Not yet defined 

Shipping Agent Italy: CMS (belongs to Tarros Group) 

Morocco: N (may be engaged at a later time) 

Port Community System PCS Italy: Apnet (La Spezia) 

Morocco: Portnet (Casablanca) 

Corridor Management Platform (International) Corridor Management Platform (La 

Spezia) 

National Single Window Italy: N 

Morocco: Portnet 

Customs Authorities N/A  

may be engaged at a later time 

Port Authority Italy: Port Authority of Eastern Ligurian Sea (La 

Spezia and Carrara) 
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Morocco: ANP ς Agence Nationale des Ports 

Vessel Tracking Service provider Tarros 

Terminal Operating System (TOS) x 

Ψ·Ω ŘŜƴƻǘŜǎ ŀǇǇƭƛŜŘ ƛƴ ǘƘƛǎ ¦ǎŜ /ŀǎŜ 

Table 38 Standardisation and Interoperability UC6: Exchange Flows & Events 

Generic flow UC6 

Book Shipment Shipment booking to freight forwarder 

Create Transport Plan Transport Plan created based on Shipment 

Booking and information about availability of 

ressources (road carrier/shipping line). 

FFW may consolidate shipments from multiple 

Senders 

Book Consignment/s Transport booking to Road Carrier Italy and 

Shipping Line 

Road Carrier Morocco may be engaged at a later 

time 

Empty Container to Sender  

(of Goods) 

Transport booking to Road Carrier Italy 

Gather Customs Clearance data & documents Customs Clearance timing is unclear 

Assign Consignment to Carrier Transport booking to Road Carrier Italy and 

Shipping Line 

Road Carrier Morocco may be engaged at a later 

time 

Confirm Consignment departure Departure Sender, Departure Port of Loading, 

Departure Port of Destination 

Confirm Transport Means departure Vessel position tracking (AIS) 

Share transport means position Vessel position tracking (AIS) 

Confirmation Container delivery Terminal Gate-In Origin Terminal 

unloading from different transport means 
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Confirm Transport Means arrival Vessel position tracking (AIS) 

Confirm Transport Plan execution completed Freight Forwarder closes Transport Plan after 

delivery of shipment to final destination 

Close Transport Plan execution; start financial 

settlement for logistics service 

X 

Confirmation Container loaded Loading of different transport means 

Gather Customs Clearance data & documents Certificates and other attachments for customs 

clearance 

Register e-Seal e-Seal registration 

Confirmation Container sealed Container sealed 

Submit Customs Declaration Customs validation + Certificates and other 

attachments 

Confirmation Container delivery Container checked-in (gate-in) 

Confirmation Container loaded Container loaded aboard the vessel 

Share Cargo Manifest Cargo manifest 

Confirmation Container offloaded Container disembarked 

Confirmation Container departure Container checked-out (gate-out) 

Share Customs Declaration data & documents IFCSUM + Attachments 

Deregister e-Seal e-Seal deregistration 

Confirm Container unsealed Container unsealed 

·Ω ŘŜƴƻǘŜǎ ŀǇǇƭƛŜŘ ƛƴ ǘƘƛǎ ¦ǎŜ /ŀǎŜΦ 

Table 39 Standardisation and Interoperability UC6: Objects 

 Objects UC6 

Product SKU (material) item  

 

Not known in advance 

Semi-finished goods 

Liquid Mass 
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Ingredient List 

Raw & pack materials 

Finished Goods 

Transport Units Container X 

TEU / Intermodal containers X 

Transport Equipment Container X 

Intermodal Container X 

 Transport Means Maritime Vessels X 

Road Trucks X 

Vessels X 

aŀǊƪŜŘ ǿƛǘƘ Ψ·Ω ƛǎ ŀƴȅ ƻōƧŜŎǘ involved in this Use Case. 

Standards used AS-IS 

Table 40 La Spezia Import/Export cycle: services 

Type of Service Service name and 

description 

Service 

requested 

Data Format Data 

exchange 

protocol 

Vessel Loading 

List 

Vessel Loading List to 

interested parties 

Yes XML/JSON REST 

Webservice 

Vessel manifest 

and Customs data 

Vessel manifest and Customs 

data List to interested 

parties 

Yes IFCSUM REST 

Webservice 

Vessel tracking Vessel Tracking List to 

interested parties 

Yes XML/JSON REST 

Webservice 

Vessel ETA ETD Vessel ETA ETD List to 

interested parties 

Yes XML/JSON REST 

Webservice 

Vessel unloading 

List 

Vessel unloading List to 

interested parties 

Yes XML/JSON REST 

Webservice 



   

 

171 

 

Port gate in (road 

and rail) 

Port gate in to interested 

parties 

Yes XML/JSON REST 

Webservice 

Port gate out 

(road and rail) 

Port gate out to interested 

parties 

Yes XML/JSON REST 

Webservice 

E-seal status E-seal to interested parties Yes XML/JSON REST 

Webservice 

 

UC6 Use of Standards Recommendations (TO-BE) 

Applying common, Global Standards is critical for an interoperable, unambiguous communication of 

information between different stakeholders and Pilot Sites. Below, several Standardized data 

formats and exchanges methods are presented. As far as the GS1 ID Keys proposed (details in the 

ŘƻŎǳƳŜƴǘΩǎ !ƴƴŜȄ ŦƻǊ ŜŀŎƘ ƪŜȅύΣ ǘƘŜȅ Ŏŀƴ ŀƭƭ ōŜ ŎǊƻǎǎ ǾŀƭƛŘŀǘŜŘ ōȅ ŀƭƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛƴ ǘƘŜ D{м Dƭƻōŀƭ 

9ƭŜŎǘǊƻƴƛŎ LƴŦƻǊƳŀǘƛƻƴ tŀǊǘȅ wŜƎƛǎǘǊȅ D9tLwΦ D{м ƛǎ ǿƻǊƪƛƴƎ ƻƴ ǇǊƻǾƛŘƛƴƎ ǘƻ ƛǘǎΩ ƳŜƳōŜǊǎ ŀƴŘ ǘƘŜ 

supply chain community identification keys verification tools so harmonized information can be 

validated globally. 

Table 41 Overview of generic flow - recommendation of ID-Keys 

Generic flow PS Italy 2 
To-Be ID Key 

(recommendation) 

Book Shipment X GSIN 

Create Transport Plan X 
GSIN;GLN (from/to locations 

and Consignor/Consignee) 

Book Consignment/s X 

GINC (per consignment) 

linked to GSIN; 

GLN (from/to locations and 

Consignor/Consignee) 

Empty Container to Sender  

(of Goods) 
X BIC; GSIN; GINC; GLN 

Assign Consignment to Carrier X 
GINC (Shipment = 

consignment) 
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Confirm Consignment 

departure 
X 

GINC (Shipment = 

consignment) 

BIC; 

Transport Means ID Key 

Confirm Transport Means 

departure 
Vessel (Ship) Departure 

GLN for arrival and departure 

ports; GSIN for individual 

shipments 

Confirm Transport Means 

arrival 
X 

Transport Means ID Key (e.g. 

VIN for trucks; UIC for Cargo 

Wagons) 

Confirm Transport Plan 

execution completed 
X GSIN 

Close Transport Plan 

execution; start financial 

settlement for logistics service 

X GSIN  

Confirmation Container loaded X 

GINC (Shipment = 

consignment) 

BIC 

Gather Customs Clearance 

data & documents 
X GSIN; GDTI 

Register e-Seal X GIAI / GDTI (TBD) 

Confirmation Container sealed X 
 

Submit Customs Declaration X GSIN; INC; MRN  

Confirmation Container 

delivery 
X BIC; GLN 

Confirmation Container loaded X 
 

Share Cargo Manifest CMP/Shipping Agent 
 

Confirmation Container 

offloaded 
X GLN; SGLN; GSIN; GIAI; BIC 
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Confirmation Container 

departure 
X GLN; SGLN; GSIN; GIAI; BIC 

Share Customs Declaration 

data & documents 
X 

 

Deregister e-Seal CMP/Portnet BIC; GINC; GSIN; SSCC 

Confirm Container unsealed X BIC; GINC; GSIN; SSCC 

Forward Shipment (e.g. 

Container) to Warehouse 

Operator 

Freight forwarder/CMP 
GLN (locations); GSIN; GIAI; 

BIC; SSCC 

Confirm Container forwarding 

to Warehouse Operator 
Freight forwarder/CMP GLN; BIC; GIAI; GSIN 

Issue Custom Clearance ID Freight forwarder/CMP 

GDTI; GSIN; GINC; GDSN (for 

verifying GSIN and/or GINC 

product IDs - GTINs) 

Generate and Send Digital 

Delivery Notes 
Freight forwarder 

GLN (locations); GSIN; GIAI; 

BIC; SSCC 

6.3.6.4 Platforms to be Federated within the FENIX Network 

In the use case 6 of FENIX Italy 2 pilot, the International Corridor Management Platform aggregates 

and dispatches information and services from/to underlying platforms through a dedicated Fenix 

connector, as from the diagram below (see Figure 56). 
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Figure 56 Information exchange of plattforms via FENIX-Connector along the Italian Pilot Site 

6.3.7 Pilot Site Netherlands 

The vision of SMIP is to facilitate cross-border rail freight transport in order to create a competitive 

advantage against other transport modes. Enhancing flexibility and quality of rail freight services on 

this corridor and optimizing the use of scarce capacity through a high level of international 

cooperation will foster rail freight services as a sustainable transport mode in Europe and will make 

the shift from road to rail happen.  

The SMIP will demonstrate solutions on two Rail Freight Corridors: RFC1 - Rhine-Alpine30  and RFC 3 

ς Scandinavian-Mediterranean31. Both projects are to improve rail freight transportation in Europe 

and to encourage modal shift from road to rail. 

Actions & Business opportunity 

The SMIP pilot site will build on the Xynaps community data platform and the Transfollow platform. 

The Xynaps platform was built to connect all major stakeholders involved in the transport of goods 

                                                             

30
 https://www.corridor-rhine-alpine.eu/home.html 

31 https://www.scanmedfreight.eu/ 






































































































































































