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MANAGING SUSTAINABLE INTEGRATED LOGISTICS SYSTEMS: 
USING INTELLIGENT TECHNOLOGIES IN CONDITIONS OF HIGH 

UNCERTAINTY 
 

Olena Harazha, Dmytro Shevchuk. «Managing sustainable integrated logistics systems: using 
intelligent technologies in conditions of high uncertainty». The article analyzes the management of 
sustainable integrated logistics systems based on the use of intelligent technologies in conditions of high 
uncertainty.  

Problem Statement. The modern management process of logistics systems is provided by artificial 
intelligence, machine learning, forecasting and optimization systems, which opens up wide opportunities for 
rapid adoption of management decisions that are as flexible and adaptive as possible to changes in the external 
environment in conditions of uncertainty. A number of problems arise, such as uncertainty and variability of the 
external environment; inconsistency of transport, warehouse, information and financial subsystems in the 
process of unification on a single management plane; lack of multifactoriality and dynamism in existing 
classical optimization models; inconsistency with environmental standards, optimization of resource potential 
and social needs of adjacent territories; low rates of restructuring and adjustment to new conditions.  

Purpose. The goal of our work is to theoretically substantiate and develop methodological tools for 
managing sustainable integrated logistics systems through the implementation of intelligent technologies, 
which will ensure their sustainability, environmental efficiency, and adaptability in conditions of high risk and 
market uncertainty. 

mailto:oasissun@ukr.net
mailto:dmytro.shevchuk@npp.nau.edu.ua
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 Materials and methods. The disclosure of the goal was carried out on the basis of integrated and adaptive 
methodological approaches with a set of methods of comparative and structural analysis, scenario and risk 
analysis methods, synthesis. The information base of the study consisted of statistical reports of international 
agencies, consulting reviews, reports of logistics operators, global risk data, scientific works of domestic and 
foreign scientists.  

Results. According to the results of the study, it was found that the management of sustainable integrated 
logistics systems is a modern direction of management that introduces the provisions of sustainable 
development (ecological, social and economic norms) into traditional logistics efficiency. It was found that 
cognitive analytics involves the use of artificial intelligence as an element of predictive management to calculate 
correlations between indirect factors of influence on the logistics system (the influence of climatic conditions, 
changes in demand). It was proven that the management of sustainable logistics systems based on intelligent 
technologies reveals a number of shortcomings, including the quality of collected data, vulnerability to 
cyberattacks, and significant financial costs. It was found that the effectiveness of the implementation of 
intelligent technologies in the management of sustainable integrated logistics systems should solve the main 
tasks: increasing the profitability of logistics activities, reducing the environmental burden on the environment, 
creating operational stability in conditions of uncertainty. It is substantiated that a sustainable integrated 
logistics system is formed on the basis of "patterns", which are structural models with a set of principles and 
norms. The concept of the "Trio of Sustainability" is characterized, which involves the combination of economy, 
ecology and society. 

Conclusions. The key provisions of the transformation from traditional logistics systems to sustainable 
integrated logistics systems in conditions of high uncertainty are possible based on the use of modern intelligent 
technologies and intelligent management based on the transparency of the provision of transport services and 
partnership and constructive relations. 

Keywords: concept, pattern, transport, system, cyberattack, logistics, management, uncertainty, 
efficiency 

 
Олена Гаража, Дмитро Шевчук. «Управління сталими інтегрованими логістичними 

системами: використання інтелектуальних технологій в умовах високої невизначеності». У 
статті аналізується управління сталими інтегрованими логістичними системами на основі 
використання інтелектуальних технологій в умовах високої невизначеності.    

Проблематика. Сучасний управлінський процес логістичними системами забезпечується 
штучним інтелектом, машинним навчанням, системами прогнозування та оптимізації, що 
відкриває широкі можливості для швидкого прийняття управлінських рішень, які максимально гнучкі 
та адаптивні до змін зовнішнього середовища в умовах невизначеності. З’являється низка проблем 
таких, як невизначеність та мінливість зовнішнього середовища; неузгодженість транспортних, 
складських, інформаційних фінансових підсистем в процесі об’єднання на єдиній площинні управління; 
відсутність багатофакторності та динамічності в існуючих класичних моделях оптимізації; 
невідповідність екологічним стандартам, оптимізації ресурсного потенціалу та соціальним 
потребам прилеглих територій; низькі темпи перебудови та налаштування під нові умови.      

Мета. Метою нашої роботи є теоретичне обґрунтування та розробка методичного 
інструментарію для управління сталими інтегрованими логістичними системами шляхом 
впровадження інтелектуальних технологій, що дозволить забезпечити їхню стійкість, екологічну 
ефективність та адаптивність в умовах високого рівня ризику та ринкової невизначеності.  

Матеріали й методи. Розкриття мети проведено на основі інтегрованого та адаптивного 
методологічних підходів із сукупністю методів порівняльного та структурного аналізу, методів 
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сценаріїв та аналізу ризиків, синтезу. Інформаційна база дослідження складалася із статистичних 
звітів міжнародних агентств, оглядів консалтингу, звітів логістичних операторів, даних глобальних 
ризиків, наукові праці вітчизняних і закордонних вчених. 

Результати. За результатами дослідження встановлено, що управління сталими 
інтегрованими логістичними системами – це сучасний напрям менеджменту, що впроваджує в 
традиційну логістичну ефективність положення сталого розвитку (екологічні, соціальні та 
економічні норми). Виявлено, що когнітивна аналітика передбачає використання штучного 
інтелекту як елементу предиктивного керування для розрахунку кореляційних зв’язків між 
непрямими факторами впливу на логістичну систему (вплив кліматичних умов, зміна попиту). 
Доведено, що управління сталими логістичними системами на базі інтелектуальних технологій 
викриває ряд недоліків, серед яких якість зібраних даних, вразливість до кібератак, значні фінансові  
витрати. Виявлено, що ефективність впровадження інтелектуальних технологій в управління 
сталими інтегрованими логістичними системами мають вирішити основні завдання: зростання 
рентабельності логістичної діяльності, зменшення екологічного навантаження на навколишнє 
середовище, створення операційної стійкості в умовах невизначеності. Обґрунтовано, що стала 
інтегрована логістична система формується на основі «патернів», які уявляють собою структурні 
моделі з сукупністю принципів та норм.. Охарактеризовано концепцію «Тріо сталості», що 
передбачає поєднання економіки, екології та соціуму.  

Висновки. Ключовими положеннями трансформації від традиційних логістичних систем до 
сталих інтегрованих логістичних систем в умовах високої невизначеності можливий на основі 
використання сучасних інтелектуальних технологій та інтелектуального управління на основі 
транспарентності надання транспортних послуг та партнерсько-конструктивних відносин. 

Ключові слова: концепція, патерн, транспорт, система, кібератака, логістика, управління, 
невизначеність, ефективність 

  
Introduction. Transport and logistics 

systems develop and operate under the 
influence of uncertainty in the external 
environment due to political conflicts, closure 
of some routes and the need to adapt to 
changing market situations. Therefore, the 
main role is assigned to the management of 
logistics systems that provide constancy to 
information, monetary and material flows. 
Existing approaches to the creation of 
logistics activities show low results because 
they do not cover sustainability and 
integration into the modern market 
environment. The modern management 
process of logistics systems is provided by 
artificial intelligence, machine learning, 
forecasting and optimization systems, which 
opens up wide opportunities for rapid 
adoption of management decisions that are 
as flexible and adaptive as possible to 
changes in the external environment in 

conditions of uncertainty. At the same time, 
sustainable development aims to form a 
balance between the economic, social and 
environmental aspects of logistics activities. 
Therefore, global supply chains, which consist 
of a set of logistics systems, must take into 
account all aspects of activity in conditions of 
uncertainty of the external environment, 
which is characterized by a set of risks: 
increased costs, supply chain disruptions, 
non-compliance with environmental 
standards, violation of partnership 
agreements. Obviously, a number of 
problems arise, such as uncertainty and 
variability of the external environment; 
inconsistency of transport, warehouse, 
information and financial subsystems in the 
process of unification on a single 
management plane; lack of multifactoriality 
and dynamism in existing classical 
optimization models; inconsistency with 
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environmental standards, optimization of 
resource potential and social needs of 
adjacent territories; low rates of restructuring 
and adjustment to new conditions. Modern 
tools in the form of intelligent technologies 
are suitable for solving these problems, 
among which a significant place is given to 
artificial intelligence and machine learning, 
decision support systems, digital twins of 
logistics processes, automation and 
robotization. Therefore, the main problem is 
focused on the creation and application of 
effective mechanisms for managing 
sustainable integrated logistics systems that 
can operate in conditions of high uncertainty, 
based on the organization of new 
management concepts taking into account 
the principles of sustainable development; 
the introduction of intelligent technologies 
into all logistics links; the development of 
adaptive models that are instantly rebuilt 
when the external environment changes; 
compliance with economic, social and 
environmental aspects. To successfully solve 
this problem, there is a need to find new ways 
to form and manage logistics processes in 
order to maintain the competitiveness of 
enterprises, economic stability and 
compliance with the norms of sustainable 
development.  

Analysis of recent research and 
publications. Puška, A., Dragić, R., Prdić, N., 
Ćosić, Đ., Novaković Božić, N., & Štilić, A. 
highlight that the choice of digital 
technologies for last-mile urban logistics is 
critical to ensuring sustainable development. 
They emphasize that the high level of 
uncertainty in the external environment 
requires adaptive solutions, intelligent 
systems allow to optimize routes and reduce 
environmental impact. Forecasting 
algorithms help to avoid supply disruptions 
and increase system reliability. Sustainable 
development is only possible through the 
integration of digital technologies into all 
logistics processes [1].  

Hryhorak, M., Pichugina, M., & Chuprina, 
M. prove that the integration of intelligent 

transport and logistics systems is a key factor 
in the efficiency of modern supply chains. 
They emphasize the importance of 
combining information and material flows in 
a single environment. The use of artificial 
intelligence ensures a rapid response to 
changing market conditions. Digital 
management platforms increase the 
resilience of logistics systems and reduce 
risks. Sustainable development is possible 
only through the comprehensive integration 
of technologies into all levels of logistics [2]. 

Lyall Cresswell looks at smart logistics 
providers who are building integrated 
systems specifically in the face of trade 
uncertainty. This allows them to remain 
competitive in global markets. Intelligent 
technologies help them adapt quickly to 
changes in demand and supply. Process 
automation reduces risks and costs, 
increasing efficiency. Integrated systems are 
becoming the foundation of long-term 
business sustainability [3].  

Ivanov, D., Dolgui, A., & Sokolov, B. 
substantiate digital twins of supply chains 
that allow managing the effects of chain 
failures. They show that real-time scenario 
modeling reduces risks and increases system 
resilience. Simulations help make informed 
management decisions. Intelligent 
technologies minimize the consequences of 
crisis situations. This creates the basis for 
more flexible and sustainable logistics 
management [4].  

Christopher, M., & Holweg, M. emphasize 
that supply chains in the era of turbulence 
require new management strategies. 
Integration of subsystems is critical to reduce 
risks and ensure stability. They emphasize the 
importance of flexibility and adaptability of 
logistics systems. Traditional management 
methods do not meet modern challenges. 
The use of intelligent technologies is a 
necessary condition for sustainable 
development [5]. 

Büyüközkan, G., & Göçer, F. substantiate 
digital supply chains, which form the basis for 
future research in logistics. They emphasize 
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the integration of different subsystems into a 
single digital environment. Big data plays a 
key role in forecasting and optimization. 
Sustainable development is only possible 
through the digitalization of logistics 
processes. Intelligent technologies are the 
driving force behind the transformation of 
modern systems [6].  

Queiroz, M., Ivanov, D., Dolgui, A., & Fosso 
Wamba, S. examined epidemic outbreaks that 
showed the vulnerability of global supply 
chains. They suggest the creation of resilient 
risk management systems. Intelligent 
technologies help to quickly adapt to crisis 
conditions. Scenario modeling minimizes 
supply disruptions. Sustainable development 
requires taking into account unpredictable 
factors in logistics processes [7]. 

Sarkis, J. proved that the pandemic has 
become an important lesson for the 
sustainable development of supply chains. 
Logistics systems must be adaptive and 
flexible. Intelligent technologies ensure rapid 
response to environmental changes. 
Sustainable development includes social and 
environmental aspects. Logistics must 
integrate innovative solutions to increase 
resilience [8]. 

Wang, Y., Gunasekaran, A., Ngai, E. W. T., & 
Papadopoulos, T. calculated big data, which 
opens up new opportunities for logistics. 
They allow you to forecast demand and 
optimize the use of resources. Analytics 
reduces the level of uncertainty in decision-
making. Intelligent systems increase the 
efficiency of process management. 
Sustainable development is possible through 
the use of data in strategic planning [9]. 

Kamble, S., Gunasekaran, A., & Gawankar, 
S. investigated the combination of Industry 
4.0 and lean practices, which increases the 
efficiency of organizations. Digitalization of 
production ensures stability in a changing 
environment. Intelligent technologies 
become the basis of sustainable 
development. Logistics systems gain new 
opportunities for integration and adaptation. 

This creates competitive advantages for 
enterprises in the global economy [10]. 

However, the management of 
sustainable logistics systems using intelligent 
technologies in conditions of high 
uncertainty requires strengthening and 
deepening of research, taking into account 
the achievements of scientists of domestic 
and foreign scientific schools, which shows 
the relevance of the topic under study. The 
main ways of managing sustainable logistics 
systems are: scenario modeling based on 
artificial intelligence, dynamic inventory 
management, creation of digital ecosystems 
and "digital twins", decarbonization and 
"green" route optimization, autonomization 
and adaptive robotics, blockchain 
technologies to ensure transparency and 
trust. 

Purpose of the article is a theoretical 
justification and development of 
methodological tools for managing 
sustainable integrated logistics systems 
through the implementation of intelligent 
technologies, which will ensure their 
sustainability, environmental efficiency and 
adaptability in conditions of high risk and 
market uncertainty. 

Presentation of the main research 
material. The modern development of 
economic processes aptly implements 
digitalization, promotes the globalization of 
trade and partnership relations, supports 
competitiveness at different levels of 
territorial and industry distribution. Along 
with this, significant transformations of 
existing logistics systems are taking place in 
the context of digital transformation through 
the introduction of artificial intelligence, 
database analytics, and the Internet of Things. 
Thus, traditional logistics models based on 
linear efficiency in conditions of global 
uncertainty have shown their vulnerability to 
crisis moments. At the same time, modern 
high uncertainty is due to a significant 
number of nonlinear situations and low 
accuracy of forecast data, which requires the 
use of the latest methods inherent in 
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sustainable integrated logistics systems. 
Obviously, such integration is based not only 
on the coordination of departments, but also 
includes the formation of a single information 
space in which each node of the adaptive 
network link acts as a separate participant in 
the supply chain. Sustainability should take 
into account the environmental and social 
aspects of logistics activities, which positively 
affect viability in the long term. Management 
of sustainable integrated logistics systems is a 
modern direction of management that 
introduces the provisions of sustainable 
development (environmental, social and 
economic norms) into traditional logistics 
efficiency. Based on this, it can be argued that 
management as a form of art that directs the 
movement of resources and goods in a 
direction that is profitable for business, 
environmentally safe for the environment and 
socially beneficial for society. Environmental 
sustainability involves minimal carbon 
emissions through the use of electric vehicles, 
optimization of transportation routes, the use 
of "green" packaging, waste recycling, and 
maintenance of reverse logistics, which 
involves the return and recycling of goods. 
The principles of economic sustainability 
involve reducing costs through energy 
efficiency, increasing resilience to crisis 
events, and planning for the long term. The 
principles of social sustainability involve 
occupational safety, ensuring labor standards, 

and comprehensive support for local 
communities. In 2026, logistics management 
will face the main problem of “how to deliver 
goods as quickly as possible” with new 
challenges related to global carbon 
regulation, environmental requirements for 
consumer brands, and the use of digital 
technologies. The basis for managing 
sustainable integrated logistics systems is 
intelligent technologies that are capable of 
processing large amounts of data in real time. 
Thus, cognitive analytics involves the use of 
artificial intelligence to calculate correlations 
between indirect factors influencing the 
logistics system (the impact of climate 
conditions, changes in demand), which 
translates into predictive management. At the 
same time, the Internet of Things and sensors 
help the system independently monitor 
deviations from the route and search for new 
routes. Along with this, digital twins are a 
modern lever for uncertainty management. 
They allow you to create a multifaceted digital 
copy of the logistics system and perform 
various manipulations with it, which test the 
chain’s resistance to various crisis scenarios, 
such as power outages to the suspension of 
international traffic. Therefore, the use of 
intelligent technologies solves the main 
problem of modern logistics, which connects 
efficiency with environmental friendliness 
(Table 1). 

 
 

 Table 1 – Sustainable logistics management mechanism 

Aspect Role of intelligent technologies Impact on sustainability 
Ecological Reducing empty mileage and carbon emissions Reduction of carbon dioxide emissions by 

15-20% 
Social Application of the concept of "unmanned 

warehouse" due to high risks and monitoring of 
driver activities 

Creating comfortable working conditions 
and reducing traumatic events 

Administrative Transparency of reporting and monitoring of the 
passage of goods 

Development of partnership relations and 
attractiveness of investors 

Source: summarized by the author. 
 

Logistics system management under 
conditions of high uncertainty has a cyclical 

form and is capable of self-learning. It consists 
of the following cycles:  
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1. Observation involves the 
accumulation of data on the state of the 
external and internal environment;  

 2. The check involves the use of artificial 
intelligence to determine deviations from the 
set course (delay, onset of crisis); 

3. Development of various situations 
based on a digital twin, which is able to 
calculate 3-5 ways to avoid a crisis situation; 

4. Adaptation and selection of the 
optimal option ensure a balance between 
profitability and compliance with 
sustainability standards, which include the 
length of the route with minimal fuel 
consumption. 

  Managing sustainable logistics 
systems based on intelligent technologies 
exposes a number of shortcomings, including 
the quality of collected data, vulnerability to 
cyberattacks, and significant financial costs. 
Therefore, to ensure the flexibility of the 
company and maintain its reliability with a 
small environmental impact on the 
environment, intelligent management is 
used, which allows for the formation of 

sustainable integrated logistics systems in 
conditions of uncertainty. 

 The economic effect of the use of 
artificial intelligence and big data processing 
has become the norm and standard for the 
formation and functioning of sustainable 
integrated logistics systems. The main areas 
of improvement are market size, cost 
reduction, and inventory reduction. 
According to analysts, the global market for 
artificial intelligence in logistics in 2024 was 
estimated at $17.96 billion, and according to 
forecasts, it will grow to $26.35 billion by the 
end of 2025 (CAGR ~44%) [11]. The 
introduction of intelligent systems in logistics 
companies has significantly reduced 
operating costs by 15–30% by optimizing 
routes and using resource potential [12]. The 
use of predictive analytics minimizes safety 
stocks by 15–35%, while there is no shortage 
[13]. Operational efficiency and quality of 
service have a big difference when managing 
“traditional” and “intelligent” logistics 
systems      (Table 2). 

 
Table 3 – Differences between traditional and intelligent methods of managing logistics 

systems 

Indicator Intelligent methods, % Traditional 
methods, % 

Timeliness of delivery 95 75 
Accuracy of order fulfillment 98 85 
Deviation from forecasted demand decreases by 30 high 
Defect level in warehouses -5 -20 
Delivery time decreases by 22% standard 

 Source: [12, 14–15]. 
 
 For green logistics, the use of 

intelligent technologies creates the best way 
to manage decisions to reduce carbon 
emissions by about 1.39 - 1.65 trillion dollars. 
Machine learning provides opportunities for 
route optimization variations for large carriers 
to reduce fuel use by 12%, which makes it 
possible to reduce costs by millions of dollars. 
Elimination of empty runs with the right 
logistics decisions based on intelligent 
management reduces carbon emissions by 
10-15% [12, 14-15]. During 2024-2025, 

uncertainty and risk factors were justified by 
the increase in supply chain disruptions due 
to strikes, climatic weather, fires at enterprises 
and other emergencies by 38% compared to 
previous years. At the same time, consumers 
experienced an increase in transport prices by 
0.6% due to global conflicts. Therefore, in 
2024, the management of intelligent 
sustainable integrated logistics systems 
required 47% more investment in 
cybersecurity than traditional logistics 
systems to protect data from hacker attacks. 
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Apparently, 90% of logistics company 
managers feel a lack of qualified personnel 
who are able to use artificial intelligence and 

digital technologies for routing and supply 
chain calculations (Table 3).

 
Table 3 – The market for intelligent technologies in the management of sustainable logistics 

systems 

Indicator Market size 2023, 
billion dollars 

Forecast 2026, 
billion dollars 

Compound 
annual growth 
rate (CAGR), % 

Artificial Intelligence 6,53 20,12 44,5 
Internet of Things 45,20 90,80 6,1 
Digital Twins 10,10 35,50 36,9 
Blockchain in Supply Chains 5,20 18,40 52,3 

 Source: [16–20]. 
 

The effectiveness of the implementation 
of intelligent technologies in the 
management of sustainable integrated 
logistics systems should solve the main tasks: 
increasing the profitability of logistics 

activities, reducing the environmental burden 
on the environment, creating operational 
stability in conditions of uncertainty (Table 4). 

 

 
Table 4 – The effectiveness of implementing intelligent technologies in the management of 

integrated sustainable logistics systems 

Indicator Traditional 
management, % 

Intelligent 
management, % Impact on sustainability 

Demand forecast 
accuracy 

65-70 85-95 Eliminating overproduction and 
recycling waste 

Inventory holding costs Baseline Less than -15 /-30 Optimizing warehouse utilization 
Transportation costs Baseline Less than -10 / -20 Reducing carbon emissions 
Response time to a 
broken link 

24-48 hrs. More than 2 hours Resilience to crisis 

Source: compiled based on [12-15]. 
 
A special role in intelligent technologies 

is occupied by artificial intelligence and big 
data, which transform the structure of 
logistics costs based on automation and self-
learning. Intelligent management of 
sustainable integrated logistics systems aims 
to transition to "green" logistics and reduce 
carbon emissions. In conditions of uncertainty 
and market volatility, the presence of many 
risks, rapid restoration of the system based on 
digital twins and cognitive flexibility is 
necessary. The introduction of intelligent 
technologies into management is a modern 
method of transforming traditional 
management methods. Artificial intelligence 
is able to calculate thousands of options in 

seconds. Observation of natural risks allows 
for predictive analytics and forecasting (Table 
5).     

The use of intelligent technologies 
creates a “perfect storm” in which the 
environment becomes aggressive along with 
the growth of social responsibility and 
environmental expediency. Positioning 
intelligent technologies as a single 
mechanism that combines business 
partnership relations with environmental 
requirements and standards. Therefore, the 
modern view of a sustainable integrated 
logistics system involves the combination of 
environmental factors with social needs. 
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Table 5 – Factors driving the application of intelligent technologies in the management of 

integrated sustainable logistics systems 

Risk Number of cases 
2024/2021, % 

Losses, 
billion 

Conflicts and Sanctions +42 1200 
Climate Change +28 320 
Hacker Attacks and 

Logistical Disruptions 
+60 450 

Fuel Price Volatility +35 n/d 
 Source: [12–15]. 
 
At the same time, a sustainable 

integrated logistics system is formed on the 
basis of “patterns”, which are structural 
models with a set of principles and norms. The 
concept of the “Sustainability Trio” involves 
the combination of economy, ecology and 
society. Thanks to this concept, costs for 
profitable routes are reduced and resource 
potential is rationally used. At the same time, 
carbon emissions are reduced, “green” 
transport is introduced, and ecological 
packaging is used. The social aspect provides 
a partnership based on transparency and 
trust, financial assistance to local territorial 
communities, safety and labor protection. The 
formation of a single platform for managing 
sustainable logistics systems involves 
combining warehouses, transport, and 
purchasing from suppliers with information 
and process integration. Thus, information 
integration focuses on the collection of data 
in cloud platforms in real time about all 
participants in the supply chain (from the 
courier to the supplier of materials). At the 
same time, process integration aims to 
coordinate deliveries to eliminate downtime 
of the transport fleet and prevent empty runs 
on designed routes. Let's consider two 
modern patterns. The Circularity pattern 
operates on the basis of a closed loop, the 
components of which are reverse logistics 
and resource recovery. Reverse logistics 
processes the return of goods and their repair, 
manages the process of recycling waste and 
residues, organizes the return of containers. 
Resource recovery is based on the use of 

packaging materials, appropriate containers, 
and the use of pallets of different sizes. The 
“Smartness” pattern introduces smart 
technologies into logistics such as: artificial 
intelligence and big databases, the Internet of 
Things, alternative fuels. Thanks to intelligent 
technologies, it is possible to predict the 
demand for products, thereby preventing 
overproduction of products and loss of 
resources. Modern warehouses have a large 
number of goods that are controlled by 
sensors and save energy resources, ensuring 
cost reduction. The use of alternative fuels 
such as biofuels, electric motors, hydrogen 
provide green logistics with modern methods 
of reducing carbon emissions into the 
atmosphere and prevent environmental 
pollution and the greenhouse effect of 
climate change. 

Conclusions. The transition from 
traditional logistics systems to sustainable 
integrated logistics systems in conditions of 
high uncertainty is possible based on the use 
of modern intelligent technologies and 
intelligent management based on the 
transparency of the provision of transport 
services and partnership-constructive 
relations. Modern tools of the latest 
technologies are artificial intelligence and 
machine learning, which allow making the 
most profitable management decisions based 
on digital twins, automation and robotization 
to maintain the competitiveness of logistics 
enterprises at different levels of territorial and 
industry distribution under the influence of 
globalization processes. Modern 
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management of integrated logistics systems 
combines the principles of efficiency, 
sustainability and sociality to direct the 
movement of resources and goods in a 
direction that is profitable for business, 
environmentally safe for the environment and 
socially beneficial for society. Management of 
logistics systems manages several cycles: 
observation, verification, development of 
various situations based on a digital twin, 
adaptation and selection of the optimal 
option. However, there are a number of risks, 
among which the most important are 
vulnerability to cyberattacks, accuracy and 
quality of source data, investments in 
protection and updating of the latest 
technologies. Intelligent management 
improves the volume of goods turnover in the 
market, reduces costs and reduces 
inventories. The main component of 
intelligent management is predictive 
analytics, which minimizes insurance costs, 
reduces warehouse stocks and storage costs, 
along with meeting the needs for goods and 
preventing shortages. Thus, intelligent 
management transforms traditional logistics 
systems into “green” logistics and reduces 
carbon emissions in the presence of many 

risks, the elimination of which requires rapid 
system recovery based on digital twins and 
cognitive flexibility. Modern sustainable 
integrated logistics systems are created on 
the basis of “patterns” in the form of structural 
models with a set of principles and norms. The 
key concept is the concept of the 
“Sustainability Trio” which involves the 
combination of economy, ecology and 
society, in which the “Circularity” pattern and 
the “Smartness” pattern deserve special 
attention. Promising areas of further research 
are the development of “viability” models of 
supply chains that are able not only to recover 
from crisis situations, but also to function and 
develop in the long term in conditions of 
constant change and uncertainty; ethical 
sourcing and transparency of Blockchain, how 
this distributed ledger technology ensures an 
ethical attitude towards various suppliers of 
goods; development and implementation of 
a “zero trust” architecture for the automation 
of warehouses and ports; use of predictive 
analytics to establish the relationship 
between fluctuations in energy prices and 
inventory management; adaptability of 
global logistics strategies to the national level. 
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