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Purpose. This article describes the results of the UNECE assessment of a feasibility study of the practical 
application of the Data pipeline concept. The scope of the assessment is the humanitarian transport corridor 
under the Black Sea Grain Initiative (BSGI). The efficiency of this transport corridor is of exceptional 
importance in connection with the political and economic situation in the country and its impact on world 
food security. The main objective of the project was to discover a way to improve the efficiency of this transport 
corridor through trade facilitation and digital transformation of data exchange and business processes. 
The concept of the Data pipeline was introduced in 2014 and is actively developed by the UN/CEFACT till 
then. The approach develops the authors’ deliverables, presented in theirs’s previous work on the GUAM 
transport corridor – such as the functional transformation of data requirements sets and distributed convertors 
concept. The authors also considered the experience from the participation in several single window projects 
in the maritime and port domain and the influence of the European eFTI Regulation. 
The key concept of the assessment is the use of UN/CEFACT standards and artifacts, as a holistic set  
of requirements that provide the possibility to harmonize data stemming from various trade operations, 
transport modalities, and jurisdictions.
Methods. During this assessment, the data analysis and compliance analysis method were used to demonstrate 
the feasibility of the concept described.
Results. The key deliverable of the assessment is the defined approach for the practical implementation  
of the IT solution for certain transport corridor (BSGI) that can also be used on other transport corridor.  
The other deliverables are the dataset for the BSGI transport corridor, mapped with the canonical  
UN/CEFACT reference data model, compliance analysis results, bottlenecks elicitation, and recommendations.
Conclusions. The authors developed further their own approach to apply the UN/CEFACT standards and 
recommendations in general and particularly the data pipeline concept for the practical projects focused on 
the facilitation of trade and transport procedures. This assessment shows the feasibility of the approach and 
can be used both as a roadmap for piloting real-world projects and as a basis for further assessments.
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UNECE ASSESSMENT ON THE PRACTICAL APPLICATION  
OF THE DATA PIPELINE CONCEPT FOR IMPROVING THE GRAIN CORRIDOR 

EFFICIENCY USING UN/CEFACT STANDARDS

Introduction
The military aggression of the Russian Federation against Ukraine 

led to a humanitarian catastrophe not only for Ukraine, but it also 
provoked a global food crisis. The blockage of Ukrainian seaports 
and the impossibility to export Ukrainian grain and other agricultural 
products to the world market led to a risk of famine in many countries 
and a significant increase in world food prices.

Out of the thirteen Ukrainian seaports, only three (Izmail, Reni 
and Ust-Dunaysk) continued to operate. In accordance with the 
indicators of cargo handling for 2021, these three ports handled 
about 3% of the total amount of cargo in the seaports of Ukraine. A 
critical factor before February 2022 was the significant orientation 
of cargo flows to maritime transport – about 75% of the total cargo 
turnover and about 90% for grain and vegetable oil.

The objective limitations of the transport infrastructure of the 
land routes accessible for cargo transportation after February 
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2022 did not allow for the transshipment of goods in volumes necessary to compensate for the loss  
of maritime traffic.

The complexity of the situation, and the impossibility to implement promptly large-scale infrastructure 
projects to provide for the physical expansion of the needs for logistics infrastructure became evident. 
Consequently, the Government of Ukraine, the EU, Ukraine’s neighboring countries, and many international 
organizations made efforts to reduce obstacles on these inland routes, which led, in particular, to reduction 
of losses due to 3.5 times increase of cargo turnover of the Ukrainian ports on the Danube River in 
January-September 2022 compared to the same period of 2021 – which means an increase of more than 
11 million tons.

In addition, independent experts proposed projects aimed at facilitating trade and improving the 
efficiency of transport processes. In particular, the DUETs initiative (Ukraine-EU Digital Transport 
Solutions), proposed by experts of the UN Centre for Trade Facilitation and Electronic Business  
(UN/CEFACT) and supported by the UN Economic Commission for Europe (UNECE) and the International 
Port Community System Association (IPCSA), aims to apply international standards and best practices to 
integrate existing and proven solutions in the market and, thereby, eliminate bottlenecks and reduce the 
obstacles in the transport of goods between Ukraine and the EU.

Despite the positive dynamics of such initiatives, it was not possible to fully compensate for the losses 
of maritime transport.

The limited capacity of existing transport corridors and the impossibility of radically increasing it 
by traditional methods in feasible time has led to the need to find ways and approaches to improve the 
efficiency of the existing logistics infrastructure by trade facilitation and digital transformation of data 
exchange and business processes.

A significant factor for the re-establishment of exports of Ukrainian agricultural products was the Black 
Sea Grain Initiative (BSGI) – an agreement signed between the UN, Turkey, and Ukraine (and between 
the UN, Turkey and the Russian Federation) on July 27, 2022, unblocking the three largest Ukrainian sea 
ports (Odesa, Chornomorsk and Pivdenny) for grain exports. Already on August 1, 2022, the first ship 
with grain left the port of Odesa. By the end of December 2022, the BSGI allowed for additional exports 
of more than 14 million tons of agricultural products. This helped prevent a humanitarian catastrophe in 
many developing countries and stabilize world grain prices. The logistics corridor within the BSGI began 
to play an important role in the total volume of Ukrainian exports, and the efficiency of its functioning is 
critical not only for Ukraine, but for the whole world.

Based on the results of the UN Development Account COVID-19 project on digitalization of 
multimodal and cross-sectoral data and document exchange (https://unttc.org/stream/electronic-trade-and-
transport-documents-and-data), following the recommendation of the 2022 UNECE Odessa workshop to 
support the digitalization of multimodal information exchange in the context of the UN Black Sea Grain 
Initiative(BSGI) (1), UNECE initiated an assessment to investigate the practical application of the data 
pipeline concept to data exchange in this emergency corridor to improve the efficiency of this logistics 
route using UN (UN/CEFACT) standards and recommendations. The UN/CEFACT trade facilitation 
recommendations (2) (currently over 40) are of utmost importance to government agencies and participants 
in supply chains, which investigate the development of such data pipeline projects.

Data pipeline concept definition
The assessment included an analysis of the existing flows of documents required for the clearance of 

goods handled under the BSGI. This included collecting the documents used for clearance under BSGI, 
extracting the data set from each document and mapping it to the UN/CEFACT Multimodal Transport 
Reference Data Model (MMT RDM).

The MMT RDM is currently the only functionally complete data model that combines data used by 
all modes of transport. As part of the hierarchy of UN/CEFACT data models, the MMT RDM provides 
the possibility to present information exchanged in trade and transport operations along the whole supply 
chain at both the administrative and business levels. The model also allows for the transformation of data 
from trade and transport documents into the data model format of the World Customs Organization (WCO 
DM), which provides a full cycle of data use in the supply chain. The model is based on a harmonized data 
dictionary – the UN/CEFACT Core Components Library (UN/CEFACT CCL), which allows to represent 
accurately links to entities from a specific domain area and transform such entities between domain areas 
(or jurisdictions).
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The key concept of the assessment is the use of UN/CEFACT standards and artifacts, such as the MMT 
RDM, as a holistic set of requirements that provide the possibility to harmonize data stemming from 
various trade operations, transport modalities and jurisdictions. Based on this concept, the underlying data 
structure is directly the MMT RDM. Using a single data model for a holistic view of a logistics corridor 
as an element in an international supply chain allows for a practical approach to the implementation of 
the data pipeline concept, first introduced by David Hesketh (3) in 2014 and further developed by UN/
CEFACT within its “transport and logistics domain” (4). The assessment explores the possibility of practical 
implementation of the data pipeline concept in compliance with the UN/CEFACT recommendations and 
standards. 

Following the data pipeline concept, data is captured directly at its source and only once. It is reused 
throughout the supply chain, regardless of the mode of transport, the party or regulator that needs access 
to this data.

The basic principles of the concept of the data pipelines are as follows:
– Getting data from the right source at the right place and at the right time,
– Data acquisition once and multiple use in the supply chain,
– Passing data to the pipeline at the point of origin,
– Data to be requested from the pipeline on demand and then sent to the recipient upon assessment  

of their responsibility.
The main goal of data pipelines is to improve the quality of data and ensure its seamless transmission 

within the information flow of the supply chain by shifting the paradigm from the “documentary” exchange 
of information to support international trade to the concept of the “datasets”. The key difference between 
these two concepts is that the documentary model is based on a rigid (paper or electronic) document structure, 
while the dataset model involves the presentation of information in the form of flexible structures – datasets 
(business information entities and aggregated business information entities – BIE and ABIE). The latter 
can be formed based on universal data models on the fly upon request for the information by the recipient  
in a form that meets the specific requirements of the business process.

For the practical application of the data pipeline concept in a specific logistics corridor, the degree  
of readiness of the IT systems of its participants is of the essence. The study analyzed the degree of adoption 
of UN/CEFACT standards in the documents and documentary procedures required for the clearance  
of goods in the framework of the BSGI. A total of 17 documents were analyzed in 6 domain areas. Further, 
we will take a closer look at two examples.

Road transport (Consignment note)
The implementation of the electronic road consignment note system (e-TTN) inside Ukraine is carried 

out in partnership between the Ministry for Communities, Territories and Infrastructure Development of 
Ukraine and the Ministry of Digital Transformation of Ukraine with the support of the USAID / UK AID 
project “Transparency and Accountability in Public Administration and Services / TAPAS” and with the 
participation of the NGO “Institute of Analytics and Advocacy”.

The goals of the project are to reduce the cost of paperwork by participants in the transport process in 
the amount of UAH 740 million per year and increase the speed of document processing by 90%.

The project involves building a peer-to-peer network of logistics service providers acting as access 
points for all participants in the transport process (B2B). The role of the State is as follows:

– formation of uniform transparent requirements for the workflow, interaction protocols and the 
providers,

– creation of a gateway for interaction with the government agencies,
– maintaining a unified register of consignment notes (trust anchor).
Notably, this approach is correlated with the European Regulation on electronic freight transport 

information (eFTI), which determines the strategic directions for the development of digital logistics in 
the region.

The second version of the structure of the electronic documents of the project is harmonized with the 
UN/CEFACT eCMR profile with the participation of UN/CEFACT experts and demonstrates consistency 
with the standard (according to the classification proposed under UN/CEFACT Recommendation 36 (5)). 
This approach is justified both from the point of view of ensuring multimodality within Ukraine – to 
enable interoperability with documents for other modes of transport, and possibility to create a national 
logistics platform in the future – and from the point of view of cross-border interaction, for example 
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when introducing an electronic version of the international road consignment note (e-CMR) as well as the 
requirements of the EU eFTI Regulation ((EU) 2020/1056 (6)).

UNECE, in collaboration with experts from the European Commission and UN/CEFACT organized 
on 22 December 2022 a webinar for Ukraine to show how the experience in implementing the eFTI 
Regulation in parallel with supporting UN/CEFACT standards and the MMT RDM. Ms Elisabeth Türk, 
Director of the UNECE Economic Cooperation and Trade Division, stressed that fragmented digitalization 
of information flows in the international supply chains makes no sense, hence the usefulness of the global 
UN/CEFACT semantic standards and reference data models, which provide a common language for 
electronic interchange. The moderator of the webinar and UNECE Regional Adviser Mario Apostolov 
noted that the EU’s recent Customs Single Window and eFTI Regulations emphasize the need for mapping 
digitalization solutions to the global standards via the UN/CEFACT reference data models as the glue, 
providing the basis for interoperability in the supply chain. 

Anatolii Komirnyi – Deputy Minister of Communities, Territories and Infrastructure Development 
of Ukraine for Affairs digital development, digital transformations, and digitalization noted that the 
application of international standards and tools, in particular those presented by the UN/CEFACT, 
is a key stone of the digital transformation strategy for public services implemented in Ukraine. 
Harmonization of requirements for documents and data allows transforming Ukraine’s information 
flows into a legally significant linked chain of the electronic records, and integrate these flows into 
regional and global projects, such as the European eFTI Regulation, Customs and maritime single 
window systems, as well as ensure the sustainability of investments in such projects both by the State 
and by the Ukrainian business.

Thus, this example is positive in terms of readiness to adopt the concept of UN/CEFACT data pipelines 
as a tool to improve the efficiency of digital transport corridors.

Seaports (Port Community Information System)
In a transport corridor, the port is a point where jurisdiction changes – both national and mode of 

transport jurisdiction. In a modern port, there are more than 140 points of information interaction within 
the operational chain of cargo handling.

Port Community Systems (PCS) have become widespread around the world due to increased economic 
efficiency and improved interaction between public and business parties. The concept of such community 
information systems has gone far beyond seaports – similar systems are being created at airports (7). The 
concept of Cargo Community Systems has appeared, covering the handling of goods in certain directions, 
closely intersecting with the concept of the Transport Corridor Information System (8).

In Ukraine, as in many countries of the post-Soviet area, the need to orchestrate interaction of public 
and private partners in ports arose only in the 1990s. This, among other factors, made it necessary to 
learn the rich international experience in building electronic interaction systems in ports, as well as the 
UN/CEFACT recommendations and EU directives and regulations. As a result, in 2012, with the support 
of the UNECE, the Port Community Information System (ISPC) project was launched in the seaport of 
Odessa. Its operation was subsequently extended to all 13 seaports of Ukraine.

The main normative act regulating the work of this port community system is the Decree of the Cabinet 
of Ministers of Ukraine No. 451 dated 21.05.2012.

A valuable feature of the Ukrainian PCS project was the combination of the positive aspects from 
two concepts – port single window (PSW) and port community system (PCS), which made it possible to 
implement both B2B and B2G flows within the framework of a single harmonized information exchange 
system.

The basis for organizing data processing in the system is the UN/CEFACT Multimodal Transport 
Reference Data Model (MMT RDM) and the UN/CEFACT Core Components Library (UN CCL). Based 
on these building blocks, documents and application programming interfaces (API) are implemented to 
support business processes defined by international agreements and standards, as well as local requirements.

As a result, it was possible to implement the transformation of data between linked records (datasets) 
in accordance with the documentary flow of cargo handling in the port. As an example, a maritime bill 
of lading and a cargo manifest for a vessel can be generated based on data from documents available at 
previous stages of the business process, in particular (road or rail) waybills, acceptance notes, loading 
orders, etc. Consequently, the Ukrainian Port Community System ISPC (PPL 33-35) is a unique example 
of the practical implementation of the UN/CEFACT data pipeline concept.
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Transformation of the data in datasets
An analysis of the transformation of data in datasets from real-world business documents involved 

in the cargo handling process in the BSGI logistics corridor allowed to identify several other significant 
factors influencing the possibility to apply the concept of data pipelines in practice.

Much has already been done to facilitate trade and achieve the digital transformation of processes and 
data along this logistics corridor. The results of the study showed that most of the documents involved in 
this supply chain are available in electronic form (either exclusively or in parallel with paper versions). 
Moreover, the degree of acceptance of international standards in the digitalization projects is significant.

We can argue that a digital logistics corridor (or, more precisely, a digital information flow in this 
logistics corridor) exists.

The main obstacle that needs to be highlighted from the results of the assessment is the fragmentation 
of efforts at digitalization, which cut this information flow. Existing electronic documents are de facto 
used only within the framework of individual local business transactions and are not transferred along the 
entire corridor from its beginning to the end. In some cases, data in derived documents is automatically 
converted from the source documents, as in the ISPS. In other cases, data in derived documents is not 
automatically converted from the source documents and re-entered manually. This cancels much of the 
benefit offered by the UN/CEFACT data pipeline concept.

The use of local code lists that are not harmonized with international requirements also complicates 
the automation of the process of converting data between trade and transport documents within the supply 
chain, even in the case of unambiguous identification of the data attribute class.

It is important to emphasize the key role of the State in supporting the utilization of already implemented 
projects and the development of new ones, which will accelerate the process of digital transformation  
of processes and data in a significant part of business operations.

Conclusions
Our analysis allowed to identify both strengths and obstacles on the way to the implementation  

of a seamless data pipeline in the supply chain of goods exported under the Black Sea Grain Initiative.  
As a result, we formulated several recommendations aimed at the practical implementation of mechanisms 
that promote trade facilitation and harmonization of electronic data exchange using UN/CEFACT global 
standards for transport, trade, and logistics. The harmonization of data sets with the UN/CEFACT data models 
hierarchy demonstrates the feasibility of providing better quality data from trade and transport documents 
to regulatory agencies to deliver their decision-making and control functions. The use of data pipelines,  
as a step in the digital transformation process, is an effective tool for increasing the efficiency of the supply 
chain through the seamless transformation of data presented in the form of linked datasets (records). 

The data pipeline concept is still a desirable objective for the BSGI, Ukraine, and the region. Yet with 
every step in building harmonized data exchanges, using the UN/CEFACT standards, we are getting 
closer to it, as our study demonstrates. It cites the concrete actions that need to be taken in this direction.

The authors express the hope that this work will help mitigate the global food security crisis caused 
by the military aggression of the Russian Federation against Ukraine and strengthen Ukraine’s position  
as a trade hub using UN standards.

The full version of the assessment report will be published on the https://unttc.org/stream/electronic-
trade-and-transport-documents-and-data site.
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Мета. У цій статті описано результати дослідження ЄЕК ООН щодо можливості практичного 
застосування концепції конвеєру даних. Сферою оцінки є гуманітарний транспортний коридор в рамках 
Чорноморської зернової ініціативи (ЧЗІ). Ефективність цього транспортного коридору має виняткове 
значення у зв’язку з політичною та економічною ситуацією в країні та її впливом на світову продовольчу 
безпеку. Основною метою проєкту було виявлення способу підвищення ефективності цього транспортного 
коридору через спрощення процедур торгівлі та цифрову трансформацію обміну даними та бізнес-процесів.
Концепція конвеєрів даних була представлена в 2014 році і до цього часу активно розробляється СЕФАКТ 
ООН. Авторський підхід розвиває попередні результати роботи над транспортним коридором ГУАМ, 
такі як функціональна трансформація наборів вимог до даних і концепція розподілених перетворювачів. 
Автори також використовували власний досвід від участі в кількох проєктах «єдиного вікна» у морській та 
портовій сфері та вплив Європейського регламенту eFTI.
Ключовою концепцією дослідження є використання стандартів та артефактів СЕФАКТ ООН як цілісного 
набору вимог, які забезпечують можливість узгодження даних, що створюються різними торговельними 
операціями, видами транспорту та юрисдикціями.
Методи. Під час цього дослідження для оцінки можливості практичного застосування концепції що 
описано було використано методи аналізу даних аналізу відповідності.
Результати. Ключовим результатом дослідження є визначений підхід до практичного впровадження 
ІТ-рішення для певного транспортного коридору (ЧЗІ), який також можна використовувати на інших 
транспортних коридорах. Іншими результатами є набір даних для транспортного коридору ЧЗІ, 
зіставлений з канонічною еталонною моделлю даних СЕФАКТ ООН, результати аналізу відповідності, 
виявлення вузьких місць і рекомендації.
Висновки. Автори розвинули власний підхід щодо застосування стандартів і рекомендацій СЕФАКТ 
ООН загалом і, зокрема, концепції конвеєру даних для практичних проєктів, спрямованих на спрощення 
торговельних і транспортних процедур. Це дослідження показує можливість практичної реалізації підходу 
та може бути використано як дорожня карта для пілотування реальних проектів, а також як основа для 
наступних досліджень в цій галузі.
Ключові слова: методи оптимізації: моделі програмування; динамічний аналіз, транспортні 
засоби, транспортні засоби: державна політика і регулювання, науково-технічний прогрес: вибори  
і наслідки; процеси поширенням, науково-технічний прогрес: політика уряду, інформаційна і ринкова 
ефективність, дослідження подій, загальні фінансові ринки: державна політика і регулювання, 
перевірка гіпотези.


