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Project overview

This pilot project was initiated in the context of implementing the recommendations of the 2019 and
2020 UNECE “Odessa seminars” to support the development of digital multimodal transport
corridors, to increase the harmonization and standardization of data exchange in international
transport, trade and logistics, to encourage electronic data exchange and thereby to reduce personto-person contacts during the COVID-19 crisis and in the post-pandemic recovery, using relevant
UN/CEFACT standards.
This included: an analysis of merchandise and information flows along the Black Sea – Baltic Sea
corridor as background information for the further development of the project. A set of electronic
messages (electronic document equivalents) based on the UN/CEFACT standards and Reference
Data Models, using XML and JSON formats, has been developed in collaboration with relevant
UN/CEFACT experts and using their guidance on how the UN/CEFACT standards should be applied
todevelop electronic document-equivalents for CIM/SMGS documents, in particular:


Packing List;



SMGS Consignment Note;



CIM/SMGS Consignment Note (BY);



CIM/SMGS Wagon List;



Invoice for Customs (in cooperation with the Ukrainian consultant in the project).

A survey and analysis took place on what was necessary to accomplish for a complete conversion
of data between maritime, road and railway transport. The focus was on new standards for generic
document equivalents, in order to look into possibilities for their pilot implementation under the
United Nations Development Account (UNDA) coronavirus (COVID-19) response project “Transport
and Trade Connectivity in the Age of Pandemics”. The consultant worked in the areas of:


practical aspects of preparing electronic standards for data exchange and new message
structure subsets contextualized to the specific transport modes, using UN/CEFACT
standards that would best service digital multimodal corridors and support modern
technologies, including XML and JSON;



development and implementation of a data model for the Black Sea – Baltic Sea digital
corridor, combining the data for key documents accompanying goods, as described above,
as identified in the project, and based on the UN/CEFACT Multimodal Transport Reference
DataModel.

The main objective was to foster the harmonization of electronic data sharing, using global
(UN/CEFACT) standards for transport, trade, and logistics, and to prepare templates for electronic
document equivalents based on the UN/CEFACT semantic standards and reference data models.
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1. Standardized Dataset.
The UNECE-facilitated project focuses on a standardized dataset aligned to international standards
and data models prepared for pilot use in cooperation with Belarus and Ukraine, notably in the case
of a corridor passing through Belarus, e.g. the Black Sea – Baltic Sea corridor.
In the framework of this project overall standardized dataset for the documents mentioned in the
project overview was created:


Packing List;



SMGS Consignment Note;



CIM/SMGS Consignment Note (BY);



CIM/SMGS Wagon List;



Invoice for Customs (in cooperation with the Ukrainian consultant in the project).

The above documents are mandatory (necessary) for the carriage of all types of goods in the
international supply chains using railway transport. Therefore, the overall standardized dataset
created on their basis contains the minimal required information for the organization of the railway
related transportation. However, for the transportation of goods (cargo) under special conditions
(dangerous, oversized goods, as well as goods subject to veterinary or phytosanitary control, etc.),
this information is not enough, since it does not include data from additional documents
(certificates) that are necessary for such transportation. These documents were not considered in
this pilot project. Therefore, the overall standardized dataset created within the framework of this
pilot project can be used only for organizing the transportation of goods (cargo) on general terms. In
the transportation practice, such goods normally form the major part of the cargo flows along the
Black Sea - Baltic Sea transport corridors.
The overall standardized dataset, created under the project, was reported in a technical structure
view along with an overall XML schema following the UN/CEFACT schema rules. The overall
standard dataset of the documents supports contextualization by means of restricted use of
international standards.
The electronic document equivalents were reviewed against actual document examples, which are
used in the transport corridor. The experts found some issues that should be solved to support a
possible real-life use of the standards.
The overall dataset is a reuse of the UN/CEFACT Multi-Modal Transport Reference Data Model
(MMT RDM) D19A for individual transport-related documents, but still based on the wider
Buy/Ship/Pay (BSP) Reference Data Model scope, to cover general international supply chain
processes.
The following documents were compared:


Packing List;



SMGS Consignment Note;



CIM/SMGS Consignment Note (BY);



CIM/SMGS Wagon List (Appendix 7.2 to point 20), Container List (Appendix 7.4 to point 20);



Invoice for Customs (in cooperation with the Ukrainian consultant).

Copies of the above-mentioned original documents used in the transportation practice are
demonstrated in Annex I. The results of the comparison of each original document with the MMT
RDM D19A are shown in Annex II.
Based on this mapping, taking into account that the main data for multimodal transport are
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concentrated in the CIM/SMGS consignment note and additional documents and, accordingly, in
the specification for the electronic CIM/SMGS (https://www.cit-rail.org/en/freight-traffic/manuals), the
consultant composed the resulting tables 1-4, which reflect the relationship of this data to the MMT
RDM. In these tables, data elements in the CIM/SMGS consignment note that were found in the MMT
RDM are highlighted in green.
Data elements in the CIM/SMGS consignment note referring to items that could not be find in the
MMT RDM, but which the consultant believes should be there, are highlighted in yellow. Elements
highlighted in purple are CIM/SMGS consignment note data elements that could not be found in the
MMT RDM, but there is no specific need for them to be there, in the consultant’s opinion. The boxes
marked in grey in the tables are used in the CIM/SMGS consignment note form in its 2015 edition
(in Russian) but the specification for electronic CIM/SMGS could not be found. That is why the
consultant interpreted them in his own way.
In this work, the consultant and relevant experts used the GEFEG software. The consultant
expresses his gratitude to the UN/CEFACT experts for this programme and personally to Kagisho
Ramatsa and Dmytro Iakymenkov for their help to master the use of the programme.

2. Analysis of trade cargo and information flows
In cooperation with Ukrainian colleagues, the Belarussian experts analyzed paper document
flows and documents accompanying goods, used for transportation along multimodal transport
corridors passing through Belarus and Ukraine. The schematic map of Trans-European
transport corridors crossing the territories of Belarus and Ukraine is shown on Figure. 1.
Figure 1: Trans-European transport corridors

Source: Ministry of Transport of Belarus (www.mintrans.by)

5

One of the main regular railway services for the transport corridor 9B, connecting the Baltic and Black
seas, is the container train VIKING.
The VIKING container train is a joint project of railways, stevedore companies and the sea ports of
Klaipeda, Odessa and Chernomorsk, connecting the Baltic and Black seas by rail. The Viking
intermodal train is an economical and fast cargo route in both directions between Klaipeda - Minsk Chernomorsk. The Viking train carries 20 and 40 feet standard and specialty containers and is
scheduled 3 times a week. Depending on the amount of cargo, trains can be formed with more
intensive schedule.
The map of transport connections for the most relevant VIKING container train is shown on Figure 2
Figure 2: The Viking container train and its connections. Countries involved: Ukraine – Belarus – Lithuania. Connected
countries: Romania, Moldova,Bulgaria, Turkey, Georgia. Main cargos – iron and manganese ore, construction material,

coal, grain.

3. Description of dataset mapping results
3.1. Invoice (for Customs use)
The mapping was performed using real business cases documents:Belarus-China – Export


Belarus - Serbia - Export



Bulgaria - Belarus - Transit



China - Ukraine - Import



China - Ukraine – Import
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The original documents used for the mappings are presented in Annex I. The results of the
mapping are shown in Annex II.
Most of the information in the invoice is well mapped to the reference data models (RDM). There
are differences in the usage of entities with common roles in different jurisdictions, especially:
a) Seller. Trade_ Party/Consignor


Seller Shipper

b) Seller. Trade_ Party/Defined. Trade_ Contact/Person Name. Text


Director



Signor

Also, there is a difference in the bank qualification:


BG-BY -- in the bank field there are bank name, address, SWIFT and correspondence
bankproperties.

As in CN-UA-2


BY-CN - there are also properties of the seller (payer) bank

For operations with EU countries there is special information about the conditions on VAT clearance,
if any.
Some of the information from the real-world documents was not present in the current version of the
MMT RDM. The inclusion of this data in the MMT RDM should be considered:


Referenced documents



Country of destination



Producer



Contract number



Contract date



Place of delivery by the terms



Marks and notes



Totals for sub-packages



Totals for goods characteristics (ADMT)

3.2. Analysis and results of the test of data conversion
In the framework of this pilot project, documents from several transport modes and jurisdictions
were assessed for data conversion:


Maritime BoL – CMR



Maritime BoL – CIM/SMGS



SMGS – Maritime BoL



CIM/SMGS – inland water transport documents
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As the MMT RDM is used as a basis for all these types of documents, it is also used for mapping for
conversions. An additional problem is that different business names are used in the documents of
the different modes of transport for entities with common roles. Yet the identification attributes in RDM
(RDM path, Unique UN assigned ID) should remain the same.
3.3. Maritime BoL – CIM/SMGS
Conversion was performed using real business cases for the following documents:


Non-negotiable waybill (maritime) Turkey-Belarus via Ukraine



SMGS consignment note (railway) Ukraine-Belarus Non-Negotiable
Waybill - Import



SMGS (Import - from Maritime BoL)

Original documents used for the mappings are presented in Annex I. The results of the mapping are
shown in Annex II.
As a result of the mapping for the conversions, only the container numbers, total quantity of pieces
and total weight were mapped from the maritime bill of landing to the railway consignment note.
3.4. SMGS- Maritime BoL
Conversion was performed using real business cases for the following documents:


SMGS consignment note (railway) Belarus-Ukraine



Combined Transport BoL – Export – Ukraine-China SMGS (Export - for
Maritime BoL)



Combined Transport BoL – Export

The original documents used for the mappings are presented in Annex I. The results of the
mapping are shown in Annex II.
General considerations
The situation is identical to the one in both previous cases. As a result of the mapping for conversion,
only total quantity of pieces and total weight were mapped to CMR from the railway consignment
note and information about containers (numbers, weight and quantity of pieces in each container) from the containers list. The considerations about the consignee, consignor, cargo name and code
encoding are the same.
3.5. CIM/SMGS - Inland water transport BoL
Conversion was performed using real business cases for the following documents:


SMGS waybill (railway) Belarus- Ukraine



Inland water transport BoL – Export – Ukraine - Serbia inland water
transport BoL – Export



The original documents used for the mappings are presented in Annex I.

The results of the mapping are shown in Annex II.
General considerations
The situation is similar to the previous case. As a result of the mapping for conversion, only total
quantities of pieces and total weight were mapped to the inland water transport bill of lading from
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the railway consignment note.
The considerations about consignee, consignor, cargo name and code encoding are also the same.
3.6. Conclusions and proposals
The main reason of such lack of information mapping is the principal difference in regulatory
approaches, used for maritime and railway documents. Maritime (like road and air) documents are
built around a consignment, while railway documents are built around the transport unit – wagon and
train. Without harmonizing the basic regulatory approach further conversion of [data in] railway
documents to documents of other modes of transport is hardly possible.
Another issue found in this project is related to code lists used for encoding cargo in the maritime
and railway transport modes. While in the maritime mode the Harmonized System (HS) code list is
widely used, the railway waybill also includes the ETSNG code list, thus necessitating a manual
conversion from one encoding to another.
A practical consideration occurred in the pilot case. Although the final consignee is mentioned in the
maritime bill of lading (in Belarus), the shipment by rail from Ukraine to Belarus was arranged in the
port of Pivdennyj, as the consignor was the Ukrainian freight forwarder, as per the requirement of
the railway carrier. Also, the consignee in Belarus was changed in the railway consignment note,
because of the requirement of the local freight forwarder.
The explanation of this practical implication is the fact that the maritime BoL and the CIM/SMGS
and SMGS consignment notes have different legal statuses. The maritime BoL is both a shipping
and title document that can be issued for the entire route of transportation performed by various
types of transport. The CIM/SMGS and SMGS are only transport documents that confirm the
conclusion of a contract of carriage only on the railway sections of the cargo route, even if the goods
are transported along a multimodal route. Forwarders act as a connecting link between carriers of
different types of transport in the multimodal transportation. Such forwarders can act as formal
consignors and consignees of goods under the CIM/SMGS and SMGS consignment notes and as
Customs agents and payers of Customs tariffs. However, they usually do not have the right to
dispose of the transported goods (cargo). Considering the noted important roles of forwarders in
multimodal transportation, it seems appropriate to reflect in the RDM MMT data on forwarders, as
well as on contracts concluded between forwarders and cargoowners. The corresponding tables are
presented in Annex 1.
As shown in the results of the testing of conversion of data between the maritime, road and railway
transport sectors (Annex I I), usage of the UN/CEFACT Multimodal Transport Reference Data Model
(MMT RDM) helps to solve the issue of mapping entities with common roles in different documents,
that may have different business names.
Specific exchange syntaxes (e.g. XML) were used for the creation of electronic documentequivalents and message implementation. For the purposes of this project, the internationally
recognized standards of UN/CEFACT have been referenced as appropriate. The UN/CEFACT
message rules have been followed for the delivery of the outputs of this project.
The usage of paper-based signatures and stamps for document content authentication and
identification cannot be accommodated in an electronic data exchange environment. Harmonization
of existing electronic signature standards should be considered. As a possible way forward, new
technology can be considered, including JSON API, JWT (RS 512) and blockchain.
The usage of JSON API is a new challenge that pushes industry to a change of paradigm from a
document- centred to a data-centred one and from pushing data to the data consumer to pulling
data from the data provider. This can be a new implementation of the single submission principle
that is promoted by UN/CEFACTand UNECE.
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4. Generic document equivalents in XML and JSON and recommendations for their
usage in multimodal transportation practice.
Annex IV contains electronic document equivalents for the following paper documents:





Packing List;
SMGS Consignment Note;
CIM/SMGS Consignment Note (BY);
CIM/SMGS Wagon List.

The Invoice for Customs was developed in cooperation with the Ukrainian consultant.
API, based on the REST approach, is used in European Union (EU) and Eurasian Economic Union
(EAEU) projects. The introduction of API is a new stage in the development of electronic data
exchange in the field of trade and transport based on modern progressive tools and technologies.
This stage requires the improvement of UN/CEFACTstandards, including the development of
electronic equivalents of transport and commercial documents used for multimodal transport, in
particular rail transport. The previous phase of EDI development was based on UN/EDIFACT
standards, including rail transport through the e-rail Freight project, implemented by three European
rail associations - CIT (legal framework and development of procedures); UIC (technical solutions
and standards) and RailData (IT infrastructure). Most railway administrations in the EU and EAEU
countries have joined this project. The aim of the project is to provide (electronic) information support
for international rail freight traffic. The achieved results of the project contribute to the improvement
of the quality of transportation and the development of international trade. However, the further
development of the project is constrained by several factors. First, its infrastructure component,
based on the departmental data transmission network INFOSET-21, provides data exchange only
between adjacent railways under bilateral agreements. This limits the circle of participants in
electronic data exchange in multimodal transport, not allowing to involve all participants in multimodal
transport in it. Second, the project uses just electronic message formats and structures in (e.g.
UN/EDIFACT) and their delivery vehicles (IBM WebSphere MQ) in accordance with the current
telecommunication connection scheme. Information support of freight traffic between rail carriers of
neighbouring states is carried out in the framework of bilateral agreements signed by neighbouring
parties.
In order to overcome the aforementioned constraining factors, OSJD, on the initiative of UNECE,
made a decision to move to a concept based on modern APIs using XML and JSON. This solution
facilitates the transition from electronic documents to an electronic data pipeline for multimodal crossborder transport.
XML documents are already used in several EAEU projects:


The pilot project of the State Customs Committee of Belarus, the Federal Customs Service
(FCS) of Russia, Belarus Railways and JSC "Russian Railways" for electronic support of
goods transportation by rail across the EAEU along the route Naushki - Brest and Brest Zabaikalsk, with the prospect of extending the results of this project to other transportation
routes.



The INTERTRAN project on interaction between railways, seaports, and regulatory
authorities, for multimodal transportation along the route from Vladivostok to various stations
in Russia, Belarus and Poland.



The project initiatives of the Asia-Pacific Regional Assembly of the International Union of
Railways (APRA UIC).



The EAEU pilot projects to implement the concept of "Ecosystem of digital transport corridors"



The EAEU pilot projects for the implementation of the Chinese Belt and Road Initiative.

At the current stage, these projects do not use new UN/CEFACT standards beyond UN/EDIFACT,
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but project participants are ready to work on the transition to these standards.
The electronic equivalents of shipping and commercial documents in XML and JSON formats
developed within the framework of our project can be used as prototypes for the electronic
equivalentsof the documents of the named pilot projects.
The required document schemas are presented in Annex IV.
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Annex I. Original documents, used for mappings and conversions
CIM/SMGS.
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SMGS.

13

Wagon list.

Invoices are placed in the attached files.

Packing list.

14

1. Maritime Bill of Lading
a. Ocean Bill of Lading – Import
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b. Combined Transport Bill of Lading – Import
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c. Non-Negotiable Waybill - Import
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d. Combined Transport Bill of Lading – Export
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2. Inland Bill of Lading – Import
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Annex II. Results of the mapping
1. CIM/SMGS
CIMSMGSMapping.xlsx
2. SMGS
SMGSMapping.xlsx
3. Wagon list
WagonListMapping.xlsx
4. Packing list
PackingListMapping.xlsx
See the electronic document equivalents in the attached files.
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Annex III. XSD document schemas
1. CIM/SMGS
CIM_SMGS.xsd
2. SMGS
SMGS.xsd
3. Wagon list
WagonList.xsd
4. Packing list
PackingList.xsd
See the electronic document equivalents in the attached files.
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Annex IV. XML and JSON documents examples
1. CIM/SMGS
cim_smgs.xml
cim_smgs.json
2. SMGS
smgs.xml
smgs.json
3. Wagon list
WagonList.xml
WagonList.json
4. Packing list
PackingList.xml
PackingList.json
See the electronic document equivalents in the attached files.
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