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The current challenges arising from the full-scale military invasion of Ukraine have highlighted the inadequacy of traditional logistics systems in 
adapting to the new business environment. In an era of digitalization and the globalization of economic processes, the speed at which goods are 
moved is just as important as the speed at which information is exchanged within logistics systems. Given the impact of unpredictable factors, 
logistics management must transform business processes. The lack of a systematic approach to digitalizing and transforming business processes 
necessitates research and the development of new management paradigms. The study employs system-structural analysis to decompose logistics 
processes, the comparative method to contrast traditional and digital document management models, and financial-economic modeling to assess 
the impact of EDM on the Days Sales Outstanding indicator and overall liquidity. A comparative analysis of traditional and digital approaches to 
document management has led to the conclusion that document processing times have been significantly reduced – to five minutes instead of a 
week or more. The economic benefit is driven by an almost 80% reduction in administrative costs per document for paper, printing, delivery 
services, and archiving – costs associated with traditional approaches. One factor contributing to greater financial stability is the use of electronic 
signatures during cargo transfer. These innovations have enabled organizations to reduce the period of ‘frozen’ working capital from the 
traditional 14 to 20 days to an operational cycle of 1 to 2 days. Consequently, the time previously spent on administrative paperwork can now be 
channeled into a new operational cycle. In general, the synergy of artificial intelligence, big data, and the Internet of Things is shaping a new 
concept of modern logistics management. The main benefit of combining these three tools is exceptional speed in decision-making, optimized 
transport routes, and reduced risk by minimizing the ‘human factor’. It is the digital transformation of logistics document management that 
currently represents a key area of development in modern management, creating sustainable competitive advantages for organizations. It has 
been demonstrated that the introduction of electronic waybills is not limited to digitizing paper documents; it also serves as an effective 
mechanism to minimize costs and reduce the time lag between the execution of a logistics operation and its recording in the accounts. The research 
findings confirm that integrating real-time data and stochastic parameters into decision-support systems shifts the management paradigm from 
a static to a dynamic, risk-oriented approach. The practical significance of the results lies in their potential to justify investments in digital logistics 
solutions and to inform the design of adaptive supply chain management strategies amid growing uncertainty. A promising area for further 
research is the mechanisms for implementing blockchain technologies to create fully autonomous and transparent ecosystems that enable all 
stakeholders in the logistics market to interact. 
Keywords: logistics management; electronic document management; operating costs; supply chain; digital transformation. 
 
Поточні виклики, що виникли внаслідок повномасштабного вторгнення в Україну, підкреслили неадекватність традиційних 
логістичних систем для адаптації до нового бізнес-середовища. В епоху цифровізації та глобалізації економічних процесів швидкість 
переміщення товарів є такою ж важливою, як і швидкість обміну інформацією в логістичних системах. З огляду на вплив 
непередбачуваних факторів, управління логістикою має трансформувати бізнес-процеси. Відсутність системного підходу в процесі 
цифровізації та трансформації бізнес-процесів вимагає проведення досліджень і розробки нових парадигм управління. У дослідженні 
використовується системно-структурний аналіз для розкладання логістичних процесів, порівняльний метод для зіставлення 
традиційних і цифрових моделей управління документами, а також фінансово-економічне моделювання для оцінки впливу EDM на 
показник «Дні продажів» і загальну ліквідність. Порівняльний аналіз традиційних та цифрових підходів до управління документами 
призвів до висновку, що час обробки документів значно скоротився – до п'яти хвилин замість тижня або більше. Економічна вигода 
зумовлена майже 80% скороченням адміністративних витрат на папір, друк, послуги доставки та архівування — витрат, 
пов'язаних із традиційними підходами — на один документ. Одним із факторів, що сприяють підвищенню фінансової стабільності, є 
використання електронних підписів під час передачі вантажу. Ці інновації дозволили організаціям скоротити період «заморожених» 
оборотних коштів з традиційних чотирнадцяти-двадцяти днів до операційного циклу в один-два дні. Отже, час, який раніше 
витрачався на адміністративну документацію, тепер можна спрямувати на новий операційний цикл. Загалом, синергія штучного 
інтелекту, великих даних та Інтернету речей формує нову концепцію сучасного управління логістикою. Головною перевагою 
поєднання цих трьох інструментів є виняткова швидкість ухвалення рішень, оптимізовані транспортні маршрути та зниження 
ризику шляхом мінімізації «людського фактора». Саме цифрова трансформація управління логістичними документами наразі є 
ключовим напрямом розвитку сучасного менеджменту, що створює стійкі конкурентні переваги для організацій. Було 
продемонстровано, що впровадження електронних накладних не обмежується технічною оцифруванням паперових документів, а 
також слугує ефективним механізмом для мінімізації витрат і скорочення часового розриву між виконанням логістичної операції 
та її занесенням до бухгалтерського обліку. Результати дослідження підтверджують, що інтеграція даних у режимі реального часу 
та стохастичних параметрів у системи підтримки рішень зміщує парадигму управління від статичного до динамічного, ризик-
орієнтованого підходу. Практичне значення результатів полягає в їхньому потенціалі для обґрунтування інвестицій у цифрові 
логістичні рішення та розробки адаптивних стратегій управління ланцюгами поставок в умовах зростаючої невизначеності. 
Перспективним напрямком для подальших досліджень є механізми впровадження блокчейн-технологій для створення повністю 
автономних та прозорих екосистем для взаємодії всіх зацікавлених сторін на ринку логістики. 
Ключові слова: управління логістикою; управління електронними документами; операційні витрати; ланцюг поставок; цифрова 
трансформація. 

Problem statement 

The current stage of development in the global economy is creating new conditions for the speed, flexibility, and 
transparency of supply chains. In the traditional sense, logistics management focused primarily on the physical movement of 
goods and materials. However, today, management processes are 
undergoing a profound digital transformation, in which the speed and 
accuracy of information flow are becoming as important to efficiency as 
optimizing physical routes [5].  
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The realities of Ukrainian business, which is adapting to European standards and the gradual introduction of 
mandatory electronic consignment notes, require organizations to undertake a comprehensive re-engineering of their business 
processes. Retaining the traditional, i.e., paper-based, model of cargo tracking generates significant transaction costs, leads to 
information gaps, and delays financial settlements. Consequently, the key challenge for senior management is not merely the 
technical implementation of electronic document management systems, but a conceptual review of methods for managing 
operating costs and working capital in a digital environment. As global experience shows, the issues surrounding the 
digitalization of supply chain management and the optimization of logistics costs are the subject of intense debate in today’s 
academic community. An analysis of the professional literature reveals three key areas of research in this field.  

 The issues of digitalizing supply chain management and optimizing logistics costs are actively explored in 
contemporary academic research. A significant contribution to research into the impact of cloud technologies and electronic 
document management on organizations’ financial results has been made by such domestic and foreign researchers as L. 
Hnatyshyn [1], M. Cherkashyna [3], F. Zainal [4], N. Phuong Zung [5] and K. Valasko [2].  

 Thus, L. Hnatyshyn’s works indicate that digital innovations in accounting are a direct factor in economic growth and 
in optimizing an enterprise’s transaction costs [1]. Foreign researchers, such as F. Zaynal, emphasize the need to integrate 
cloud-based ERP systems to ensure end-to-end analytics of logistics costs [4]. At the same time, the impact of logistics risks in 
conditions of uncertainty and crises has been thoroughly investigated in the works of A. Halim [6]. Despite the significant body 
of research, the direct correlation between the transition to electronic waybills and the duration of an organization’s financial 
cycle, as well as the methodology for allocating transport and procurement costs in real time, remain underexplored. The issues 
of digitalizing supply chain management and optimizing logistics costs are the subject of intense academic discussion. An 
analysis of the professional literature identifies three key research vectors in this area. 

The first vector focuses on the strategic impact of digital transformation on enterprises' overall financial performance. 
Research by K. Valaskova and co-authors [10] empirically proves a direct link between the level of logistics digitalization and 
company profitability indicators. This view is supported by N. Phương Dung [9], who emphasizes that in the digital economy, 
managing information flows is as critical as managing physical inventory. 

The second vector examines digitalization through the lens of management accounting—the works of domestic 
scholars, particularly L. Hnatyshyn [4], prove that digital innovations in accounting are a direct factor in optimizing hidden 
enterprise costs. Foreign researcher F. Zainal [11] complements this concept, emphasizing the need to integrate Electronic Data 
Interchange (EDI) systems for end-to-end analytics of logistics costs. 

The third vector is dedicated to managing logistics systems under infrastructural challenges—the works of A. 
Halim [8] and V. Martseniuk [5] thoroughly investigate mechanisms for mitigating risks in conflict conditions. 
M. Cherkashyna [7] and H. Tsikh [6] adapt these concepts to the realities of Ukrainian business, viewing digitalization as a 
baseline condition for company survival. 

Despite a significant body of research, the mechanisms underlying the direct impact of electronic document 
management (specifically e-waybills) on a company's microeconomic indicators, and the methodology of transition in the 
context of Ukraine, remain understudied, forming the research gap for this article. 

Formulation of the article's objectives 

This article aims to provide a scientific justification of the economic benefits of implementing electronic document 
management systems—in particular, electronic waybills—into an organization’s logistics processes, as well as to develop 
conceptual approaches to minimizing transaction and operational costs through the digital management of transport flows.  

Presentation of the main research material 

The methodological basis of the study comprises a complex of scientific methods: system-structural analysis was 
applied to decompose the logistics process; the comparative method was used to juxtapose traditional and digital document 
management models; elements of financial and economic analysis were utilized to assess the impact of e-waybills on the 
financial cycle. The empirical foundation is supported by a case study method based on the experience of Ukrainian distribution 
companies and an analysis of Ukraine's regulatory and legal framework. Traditional cost management practices in the logistics 
system are constantly confronted with the problem of “delayed information.” The flow of paper documents between the 
shipper, carrier, and consignee can take anywhere from a few days to several weeks. This creates a significant information lag 
between the actual execution of a logistics operation and its reflection in management and accounting records [3]. 

The transition to a digital model for managing accompanying documentation is transforming the financial architecture 
of logistics. The economic benefits of implementing e-waybills in logistics management can be systematically categorized into 
three main areas (Table 1). 

Table 1. The Impact of Document Workflow Formats on Operational Metrics in Logistics Management 
Impact Vector Traditional model (paper waybill) Digital model Economic outcome 

Direct Transaction Costs 
High costs (paper purchases, printing, 

courier services). 
Minimal (subscription fee paid to 

the EDI provider per transaction). 
Reduction of direct logistics 

administration costs by 70–80% [2]. 

Financial Cycle 
Management 

Working capital tied up until the 
originals are received. 

Instant signing using a digital 
signature at the time of upload. 

Acceleration of days sales outstanding 
(DSO) and elimination of cash flow 

gaps [5]. 

Cost Analytics and 
Allocation 

Manual data entry, high risk of errors, 
aggregated accounting. 

Automatic real-time integration 
with the ERP system 

Accurate allocation of overhead costs 
to the cost of a specific unit of goods 

[4]. 

Source: compiled by the author based on [2], [4], [5]. 
Reduced transaction costs. Preparing paper waybills in 4–6 copies for each shipment creates a hidden cost center for 

the company. Digitization allows companies to eliminate the need for postal services to send original documentation. As K. 
Valaskova notes, eliminating paper-based routines increases companies’ operational efficiency by an average of 15–20% by 
freeing up administrative resources [2]. 

Working Capital Optimization. For distributors and carriers, the Days Sales Outstanding (DSO) metric is critical. In 
commercial practice, payment for delivered cargo or transportation services is initiated only after the submission of properly 
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executed original documents. The implementation of e-waybills allows documents to be signed electronically directly at the 
warehouse loading dock. This enables the finance department to instantly recognize revenue and expenses and process 
payments, significantly shortening the company’s financial cycle [5]. For instance, empirical observations of fast-moving 
consumer goods distributors indicate that prior to the implementation of e-waybills, closing a transport transaction took 10 to 
14 days. Following the integration of electronic document management, this turnover cycle was reduced to 1–2 days, allowing 
organizations to reinvest freed-up working capital into operational activities without relying on short-term bank loans. 

End-to-End total cost of ownership Analytics. Modern logistics management requires an understanding of the exact 
cost of goods delivered. Integrating electronic data interchange platforms with corporate cloud systems enables the automatic 
allocation of costs for freight, insurance, and other services. Moreover, eliminating manual data entry minimizes the risk of tax 
penalties due to discrepancies in product nomenclature. It creates a single digital environment (a single source of truth) for 
logisticians and accountants [3]. 

The use of application programming interface (API) technologies in building logistics chains is a key factor in 
achieving operational excellence. Unlike outdated methods of static data exchange—which rely on FTP or manual CSV 
uploads—API integration enables dynamic, real-time synchronization of information flows. 

In modern logistics, this means a shift from retrospective data analysis to proactive management. Any change in cargo 
status—from the moment of shipment and crossing the national border to final arrival at the warehouse—is instantly reflected 
in all integrated information systems (ERP, WMS, TMS). This data architecture eliminates information lag and ensures high-
quality management decision-making based on up-to-date supply chain metrics rather than outdated periodic reports. Thus, 
the API acts as “digital glue,” ensuring interoperability (the ability of systems to interact) and enabling the creation of scalable 
digital ecosystems in which every link in the logistics chain functions as a single, coordinated mechanism.  

The practical implementation of this approach demonstrates significant advantages in managing cross-border 
transportation. For example, thanks to the API connection of customs brokerage systems to the central e-TTN database, the 
cargo verification process is reduced from hours to minutes. This mitigates the risk of vehicle downtime at border crossings. 

Despite the obvious economic benefits, the transition to e-waybills is accompanied by significant barriers. Firstly, 
there are infrastructural and technological risks, which are particularly relevant in regions with energy instability, where a lack 
of connectivity in warehouses or during transit prevents the real-time application of digital signatures. Secondly, high initial 
capital expenditures are required for application programming Interface integration between electronic data interchange 
providers and legacy corporate accounting systems. Thirdly, there is natural resistance to change from frontline personnel 
(drivers, forwarders), necessitating additional investments in training and the provision of mobile devices. 

 Conclusions and prospects for further exploration 

The digital transformation of logistics management is an irreversible process that determines a company’s 
competitiveness in today’s market. The study demonstrates that the transition to electronic document management and the 
implementation of e-waybills go beyond conventional IT automation. It is a strategic management tool that enables drastic 
reductions in transaction and operational costs associated with cargo tracking; accelerates capital turnover by eliminating the 
time lag between the movement of goods and the flow of information; and ensures high accuracy in management accounting 
through integration with enterprise resource planning systems. 

Future research should focus on integrating electronic document management systems with Internet of Things 
technologies to enable automated, human-free cargo receipt. This step will mark the next stage in the development of digital 
supply chains. 

The transition to a digital logistics management model requires company leadership not only to upgrade their 
technical infrastructure but also to adopt a systematic approach to change management. Based on the analysis, it is advisable 
to follow a specific algorithm to minimize operational risks and ensure the seamless integration of e-waybills into existing 
business processes. 

First, the initial stage should be a comprehensive organizational audit and “as-is” process mapping. This allows for 
the identification of critical “bottlenecks” in the current document workflow and an assessment of the technical readiness of 
enterprise resource planning (ERP) systems for integration via API interfaces. Second, a key factor for success is selecting a 
strategic e-document management provider. Selection criteria should go beyond price proposals, focusing instead on the 
provider’s ability to ensure stable API integration, interoperability with international standards, and a high level of 
cybersecurity. Third, it is advisable to implement a “pilot project” strategy. Testing e-waybills on a specific logistics route or a 
limited set of goods minimizes the likelihood of system failures. It enables software adaptation without jeopardizing the 
stability of the entire supply chain.  

Finally, the development of human capital is critically important. Given that resistance from staff is one of the main 
obstacles to digitalization, management must prioritize the development of training programs and internal digital manuals, 
ensuring that all participants, from warehouse staff to transport drivers, are proficient in using qualified electronic signature 
(KEP) mobile tools, thereby mitigating the psychological barriers to adopting new technological standards. 
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