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Abstract: Nowadays, transport infrastructure is a crucial component of any social and 
economic system. The arrangement of infrastructure is a top priority in economic 
activity due to the globalization of international logistics. This study aims to 
comprehensively analyse the transport infrastructure system regarding architectural 
objects. It also seeks to identify the main issues of the management paradigm in the 
industry and options for solving them. The research employed general scientific 
methods of cognition, including logical and structural analysis, comparison, theoretical 
modelling, abstraction, induction, and deduction, as well as statistical methods, 
specification, generalization, and formalization. The article examines innovative 
approaches to developing transport infrastructure in the international logistics system. 
The authors analysed the main issues, challenges, and achievements of managing the 
architectural component of transport infrastructure. The paper concludes that the 
effective use of transport infrastructure capabilities is essential for increasing the 
productivity of economic processes. The authors also identified the position and role 
of architectural objects in the international logistics system. 
 
Keywords: Cross-border infrastructure, Integration, Optimization, Transit, Logistics, 
Strategic priorities. 
 
 
1 Introduction 
 
The activation of globalization and integration processes has led 
to the emergence of new challenges. These challenges require 
dynamic and adaptive changes in the management of socio-
economic processes. One of the most relevant concepts currently 
is the transformation of transportation infrastructure, which is 
maximally implemented in the international logistics system. 
The aim is to ensure the proper functionality of architectural 
objects of transportation infrastructure. It involves developing a 
complex set of organizational foundations and effective means 
of implementation and monitoring. The aim is to optimize the 
transport sector, given the global challenges of optimizing the 
international logistics system. This concept guarantees the 
optimization and simplification of management processes and 
the synergistic development of socio-economic processes. 
 
Various scientific fields have been used by Ukrainian and 
foreign researchers to address the issue of transport 
infrastructure in the international logistics system (Aulin, 2021; 
Sabadash, 2020). Some modern scientists conduct studies on the 
functioning of the architectural component of transport 
infrastructure in relation to the global role of the international 
logistics system. They also study practical projects for 
optimization (Prokopenko, 2021; 2023). Some scholars examine 
infrastructure management in the transport sector from the 
perspective of complexity and multifunctionality (Pasichnyk et 
al., 2022). 
 
Transport infrastructure in the international logistics system is 
divided into specific directions, including the purpose, means, 
and level of system component integration (Zelenko et al., 
2022). Scholars emphasize that the potential and capabilities of 
the architectural infrastructure of the transport system are fully 
revealed only through the harmonization of the main factors - 
social, economic, and environmental. These factors are the 
foundation of the sustainable development concept (Pokrovskaya 
et al., 2020).  
 

Current research by modern scientists convincingly shows that 
an effective transport infrastructure requires optimal use of 
resources, competent management decisions, and continuous 
improvement towards integration into the international logistics 
system (Kraus, 2019). 
 
The problems related to architectural objects of transport 
infrastructure in the context of sustainable development have 
been extensively researched by contemporary scholars (Vignali 
and Acerra, 2021). Some conceptual issues have been addressed 
in the studies conducted by individual researchers (Iacob et al., 
2019). Despite the scientific value of these published studies, 
several issues in this field still require resolution. Further 
scientific attention is required to study the problems related to 
analysing algorithms for optimizing modern transport 
infrastructure architectural capabilities in the context of 
globalizing international logistics systems. 
 
This study aims to analyse the modern innovative capabilities of 
architectural objects as part of the transport infrastructure in the 
context of sustainable development and the dynamics of the 
conceptual priorities of the international logistics system. 
 
2 Literature review 
 
The study's scientific and methodological background was 
established by researchers who focused on the following aspects:  
 
 The functioning of transport infrastructure architectural 

objects in the international logistics system. 
 The problems of transforming management processes in 

transport infrastructure. 
 Finding solutions to these problems. 
 
Numerous scientific professional journals have published works 
on the topics explored in this paper. Contemporary scientists 
(Zichichi et al., 2020; Ciampoli et al., 2020) have examined the 
modern transport infrastructure of the international logistics 
system. The studies by Zhou Z., Cai M., Xiong C., Deng Z., and 
Yu Y. (2022) are noteworthy among the relevant publications. 
The authors establish the principles for effectively implementing 
the functioning of architectural objects in transport infrastructure 
within the context of modern global processes in the 
international logistics system. At the same time, some scholars 
(Solla et al., 2021) highlight the importance of adequately 
preparing the public environment for the management processes 
within the transport infrastructure sector. 
 
Wu J., Wang X., Dang Y., and Lv Z. (2022) present the main 
conceptual framework for an effective management system in 
the studied industry, based on integration into the global system 
of international logistics. D'Amico F., Calvi A., Schiattarella E., 
Di Prete M., and Veraldi V. (2020) highlight the importance of 
actively implementing digitalization tools in the transport 
infrastructure system. At the same time, Abbondati F., Biancardo 
S., Palazzo S., Capaldo F., and Viscione N. (2020) 

 

point out the 
complexity of optimizing the functioning of some aspects of 
transport infrastructure in the international logistics system. 

Therefore, while acknowledging the significance of the scientific 
and practical accomplishments of scholars in this field, it is 
important to emphasize the requirement for additional research 
to enhance the architectural aspect of the transport infrastructure. 
This will guarantee the sustainable development of the industry, 
enabling it to integrate into the international logistics system and 
proactively respond to new challenges in the current 
environment. 
 
3 Materials and methods 
 
The authors employed various scientific methods of cognition 
during their research, including abstract, logical, and 
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comparative analysis, as well as methods of specification, 
formalization, and graphical interpretation of theoretical 
information.  
 
The theoretical and methodological framework of this study was 
formed based on the priority principles of conducting 
comprehensive research and a systematic approach. The authors 
employed the complexity principle to analyse the object and 
subject of study as a complex system with corresponding 
interrelations.  
 
They used analysis and synthesis methods to identify the factors 
and stages of development of the studied object, as well as its 
defining elements. The comparison method was applied to 
determine the specifics of development and features of models of 
architectural objects of transport infrastructure in the 
international logistics system. The deduction method was used to 
develop proposals for optimizing management processes in 
transport infrastructure. The inductive method was utilized to 
forecast the indicators of future development.  
 
The abstract-logical and dialectical methods of scientific 
cognition, as well as the method of scientific abstraction, were 
used for the stated purposes: 
 
 to formulate theoretical generalizations;  
 to clarify the conceptual apparatus;  
 to identify basic concepts and categories;  
 to formulate research conclusions; 
 to shape the idea of an integrated transport infrastructure 

system in the context of sustainable development.  
 
The formalization method was used during the research process 
to identify priority vectors for optimizing architectural objects in 
the transport field. Additionally, it was employed to formulate 
the results of scientific research for practical management 
purposes. This method structured the principles, functions, tasks, 
and priorities of the research object. 
 
The study employed the general scientific method of 
specification to evaluate the effectiveness and feasibility of 
enhancing the role of architectural objects in transport 
infrastructure within the international logistics system. It also 
identified optimal solutions and conditions for optimizing the 
management system in the transport sector based on the 
principles of sustainable development. 
 
4 Results 
 
Today, transport infrastructure plays a crucial role in the 
industry's overall infrastructure. At the same time, its main 
purpose is to establish interconnections between the system's 
functional elements to ensure their efficient functioning and to 
utilize opportunities for spatial development. 
 
To ensure that the strategic goals of the innovative stage of 
transport infrastructure development align with the dynamics of 
its operating environment in the international logistics system, 
an adaptive approach to forming an innovative strategy for 
transforming the transport industry's infrastructure can be 
implemented (Aulin, 2021). The approach involves creating a 
system for setting and adjusting goals with input from 
stakeholders, utilizing investment opportunities, and modern 
information and analytical systems and technologies. 
 
Unbiased processes in production and economics necessitate the 
formation of a sectoral infrastructure. This is a test of structural 
changes in the system (Pasichnyk et al., 2022). Economic 
processes in the transport sector should be analysed using a 
systemic and integrated approach to ensure reliable, versatile, 
and practical results and management decisions. 
 
In the context of global integration processes, the role of 
transport infrastructure is becoming increasingly important. This 
requires a comprehensive interaction between the structural 
elements of systems and other components of the economic and 

social sphere (Vignali and Acerra, 2021). In this regard, the 
functioning and development of transport infrastructure is 
currently identified as a significant component of improving the 
efficiency of production activities and increasing the level of 
socio-economic development. 
 
The formation of international transport and logistics chains and 
the intensification of the interaction of various modes of 
transport reflect global integration processes. As a result, the 
technical and technological requirements of the transport process 
have increased (Kraus, 2019). The development of high-speed 
transport infrastructure and related architectural facilities is a 
particularly active area for certain countries (Zelenko et al., 
2022). 
 
To fully realize the transit potential of the international logistics 
system, it is recommended to analyse the optimal use of the 
architectural component of the transport infrastructure, as well as 
its potential opportunities and development factors. At the next 
stage, a system of suitable measures should be developed based 
on the identification of typical features of adaptability or 
misadaptability (Iacob et al., 2019). 
 
The current model of institutional support for the innovative 
development of international transport and logistics 
infrastructure, in terms of architectural solutions, should 
combine a system of motivation for creative development and 
tools for digitalization progress. This optimization concept has a 
known potential both in the economic and managerial aspects. 
At the same time, logistic concepts have a set of clear rules to 
ensure their effectiveness. They also have the dynamism and 
flexibility to be adapted to the needs and tasks in a specific place 
and under certain conditions (Prokopenko et al., 2021).  
 
All aspects of transport cooperation between Ukraine and the 
European Community are regulated by the Association 
Agreement between Ukraine and the European Union, the 
European Atomic Energy Community, and their Member States 
(Sabadash, 2020). Such communication is being implemented to 
establish the functioning of stable transport systems, as well as 
development towards integration processes and sustainable 
development. Additionally, modernizing architectural objects of 
transport infrastructure is a significant factor in the industry's 
progressive growth. It reveals promising tools for the 
implementation of strategic opportunities for state regulation of 
its innovative transformation processes regarding the 
international logistics system. The innovative concept of 
transport infrastructure systems provides for their openness to 
reconfiguration due to their flexibility, digitalization and 
efficiency (Prokopenko et al., 2023).  
 
The EU project "Optimizing Construction Logistics: Strategies 
for Efficient Transport Infrastructure in Global Projects" 
highlights the obvious need for rapid integration of transport 
technologies and regional mobility projects. The issue is 
particularly relevant for countries with economies in transition, 
including Kyrgyzstan and Ukraine. Modern transport 
infrastructure with efficient multifunctional architectural 
solutions, fair market competition, effective coordination of 
activities and an efficient system of state regulation and 
management will form the basis for the development and 
functional growth of the national transport systems of Ukraine 
and Kyrgyzstan as part of a single system of international 
logistics solutions. Optimizing the quality of international 
logistics services will increase competitiveness, stimulate 
exports and promote domestic production and trade. 
 
Global investment projects in Kyrgyzstan, China and Ukraine, 
including those initiated by the European Community, in 
particular the EU project "Optimizing Construction Logistics: 
Strategies for Efficient Transport Infrastructure in Global 
Projects", are mainly aimed at implementing a radical 
modernization of existing and construction of new transport and 
logistics infrastructure facilities to meet the demand for quality 
transport services. The priorities of such optimization include 
comprehensive innovative development of transport, in 
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particular through the enforcement of a targeted approach to 
innovation and investment projects, as well as the improvement 
of the management system for transport infrastructure 
development. At the same time, architectural solutions within the 
transport infrastructure system play an important role. Today, it 
is precisely the needs of the international logistics global 
network that determine the efficiency of the national transport 
infrastructure. 
 
Modern projects to optimize construction logistics as part of an 
efficient transport infrastructure strategy in global projects are 
based on historical planning and architectural solutions in 
regional specificities. 
 
In particular, the modern railway industry in the European-Asian 
context is a market whose production and technical potential is 
developing rapidly. In 2011, for example, a memorandum of 
cooperation was signed in Beijing between NC Kazakhstan 
Temir Zholy JSC and the Ministry of Railways of the People's 
Republic of China for the construction of the Astana-Almaty 
high-speed railway. The expected speed of the train is 350 km/h. 
 
The construction of the Turkestan Railway in the thirties of the 
last century and the development of the entire railway transport 
in the region on this basis is a representative process in terms of 
planning and architectural solutions for railway complexes, as its 
length is more than 14 thousand km and the construction process 
is still ongoing. Railway complexes are an important component 
of the planning structure, which requires organization in a spatial 
and temporal vector. In essence, their architecture is inextricably 
linked to history, scientific and technical achievements. A 
railway station is a rather complex building that performs the 
main functions of managing passenger flows and the safety of 
the railway environment, as well as providing a wide range of 
related services. In this regard, the dynamics of the needs of 
modern society require constant expansion and adaptation of the 
functions of passenger buildings.  
 
In the case of the Turkestan Railway, the construction of railway 
stations contributed to the development of the territory around 
them and connected settlements with other settlements. The 
intermediate stations built during its operation actively 
influenced the development of suburban areas. At the same time, 
some of the station complexes were located in the centre of the 
settlement, in close connection with its historical part. Another 
characteristic feature of the composition of railway complexes is 
the proportionality of the architectural structures, which are 
organically integrated into the surrounding landscape. 
 
It should be noted that an influential element in the formation of 
the architectural and planning structure was the caravan roads 
that connected Turkestan with major regions, determining its 
important strategic location in the communication system of the 
Great Silk Road. 
 
The Great Silk Road is a representative structure of the 
methodology of logistics processes, including the formation of 
material flows, the justification of the trajectory of movement 
and the organization of the necessary infrastructure. The 
logistical features of the Silk Road position it as a key link in the 
Eurasian supply chain. 
 
Caravanserais were buildings constructed along the route of the 
Silk Road that served as resting places for caravans of travelling 
merchants. From China to Turkey, they gave merchants time to 
rest before continuing their journey, as well as the opportunity to 
exchange goods in local markets, contributing to the cultural and 
linguistic transformation of the region.  
 
Many aspects of the internal structure of the caravanserai had a 
significant impact on the development of communication 
between travellers, such as the presence of steam baths and 
oriental bazaars. In large caravanserais, the eastern bazaars ran 
through the centre, between the two entrance gates. The Silk 
Road caravanserais, located throughout Central Asia, were of 
great socio-economic and cultural importance. 

In terms of the globalization of construction logistics and the 
strategy of efficient transport infrastructure, the Great Silk Road 
and the Turkestan Railway are positioned as representative 
elements of architectural solutions for the transport and logistics 
system of Eurasian international traffic. 
 
Within the framework of the EU project "Optimizing 
Construction Logistics: Strategies for Efficient Transport 
Infrastructure in Global Projects", under the conditions of free 
movement of cross-border flows of goods within the integrated 
European market, there is a tendency to replace national 
terminals with unified international economic logistics 
complexes. Such measures are positioned as an element of 
transport infrastructure optimization. Thus, the concept of 
consolidation of cross-border logistics complexes and their 
synergy with international logistics platforms is emerging. In the 
long term, this will contribute to more efficient cross-border 
trade flows. 
 
One of the main prerequisites for the growth of the domestic 
market of logistics services provided for the purposes of foreign 
economic activity is the availability of an adequate level of 
quality of logistics services that would meet international 
standards. In this regard, it is necessary to develop systematic 
sectoral and inter-sectoral standards that will form the basis for 
regulating logistics activities in the implementation of 
multimodal transport projects. The following factors, in synergy 
with the introduction of an effective management system, can 
create conditions for the stable and functional development of 
the transport system: 
 
 Modern infrastructure. 
 Transparent market conditions and competition. 
 Innovative transformation. 
 Adequate system of coordination of activities in the 

transport sector.  
 
Improving the efficiency and quality of services in the transport 
sector will help to increase its competitiveness, investment 
attractiveness and export opportunities. A specific toolkit should 
be developed to diagnose the investment attractiveness of 
transport infrastructure, and in particular its architectural 
component. This will attract investors to the transformation 
processes of transport infrastructure growth.  
 
A special role in the process of adapting transport infrastructure 
to the modern requirements of the international logistics system 
should be given to the digital optimization of management 
processes (Sabadash, 2020). It is essential to introduce 
innovative solutions that improve the quality of logistics services 
through digitalization (Prokopenko et al., 2023).  
 
The problems of implementing the optimization concept for 
architectural objects of transport infrastructure within the 
international logistics system may be caused by low 
responsiveness to methods of changing traditional organizational 
structures of the enterprise. It relates to the established and 
practised operational scheme (Prokopenko et al., 2021). 
 
The conceptual strategy for the development of transport 
infrastructure towards sustainable development gives priority to 
improving the quality of transport services and their safety, as 
well as minimizing the destructive impact on the environment. It 
also emphasizes the need to optimize the management system in 
terms of publicity and digitization. Additionally, the strategy 
stresses the need to implement an anti-corruption policy. 
 
5 Discussion 
 
The vast majority of modern scientists see the optimal 
functioning of transport infrastructure in the international 
logistics system as the basis for the innovative development of 
socio-economic processes towards sustainable development. 
According to researchers in current scientific fields (Izrailov et 
al., 2020), one of the most effective ways of optimizing 
management processes in the transport industry is to actively use 
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the capabilities of architectural objects. This includes increasing 
the attractiveness of the industry for investment. 
 
The transformation of the modern architectural system of 
transport infrastructure involves, first and foremost, fundamental 
changes in the functional model. Contemporary scholars 
(Patrman et al., 2019) argue that a promising option is to develop 
architectural solutions for specific categories, needs and 
functions of transport infrastructure. This requires the 
availability of appropriate, well-established integration processes 
and the prioritization of the principles of sustainable 
development of the industry. 
 
According to the research results of scientists (Buyvis, 2021), at 
the current stage of optimization of transport infrastructure in the 
international logistics system we can name the following 
priorities:  
 
 Rejection of outdated technologies and algorithms.  
 Resource optimization of processes.  
 Establishment of internal effective communication. 
 Involvement of modern architectural solutions. 
 
Yelizyeva A., Artiukh R., & Persiyanova E. (2019) believe that 
the transformation of the architectural part of the infrastructure is 
a component of effective modernization of the transport sector. It 
provides for multifunctionality and focus on cross-border 
destinations. At the same time, de Rus G. and Pilar Socorro M. 
(2019) assure that innovative approaches to the construction of 
railway stations, airports and other strategically important 
transport facilities are the main trend in modern integrated 
logistics processes. They ensure the efficiency and versatility of 
services for all categories of consumers within the industry. 
Innovative events in the transport infrastructure sector should 
focus on modernizing the system of architectural solutions and 
expanding the boundaries of transformational changes (Jansen 
and Seraj 2020). 
 
Based on the findings of Gibbons S., Lyytikäinen T., Overman 
H., & Sanchis-Guarner R. (2019), it can be argued that 
architectural elements have significantly expanded their 
functional scope today. They have become a basic element of the 
market system. The authors consider architectural objects of 
transport infrastructure as one of the main prerequisites for the 
development of a modern international logistics system. At the 
same time, the scientists note that improving the productivity of 
management processes in the transport industry in terms of 
integration into the global logistics system requires the gradual 
and effective achievement of goals (Thacker et al., 2019). 
 
Based on the results obtained in this study and the conclusions of 
the aforementioned authors, we can predict an increase in the 
role of architectural objects of transport infrastructure in the 
implementation of a successful integration management policy 
in the industry. This approach will significantly improve the 
efficiency of management decisions, introduce innovative 
capabilities of the international logistics system and ensure 
compliance with the requirements of sustainable development. 
 
6 Conclusion 
 
The multifunctionality of transport infrastructure architectural 
objects in the international logistics system was analysed in the 
article. It also assessed their role and place in the system of 
socio-economic transformations in the transport sector based on 
the principles of sustainable development. In the course of the 
study, the authors found out that the effective use of the 
capabilities of the architectural components of the transport 
infrastructure is a basic condition for the intensification of the 
efficiency in this area. They also highlighted the priority vectors 
for optimizing the transport infrastructure management system. 
Besides, the authors propose assessing the efficiency of transport 
and logistics systems based on the state of the architectural 
component. 
 

Using the research results, the authors suggest several measures 
that should be applied within the framework of the general trend 
of global integration into the international logistics network. The 
paper develops a universal model for the optimization of 
transport infrastructure, covering the main socio-economic 
functions and an optimal management system. The study formed 
the basis of the adaptation mechanism of the existing 
architectural objects of transport infrastructure to the 
requirements of the modern international logistics system. In 
addition, the feasibility of the transformation of this area was 
substantiated.  
 
The authors have established that only the synergy of a 
professional approach, a stable position and stable principles of 
forming strategic priorities for the optimization of transport 
infrastructure, considering the global integration and the need for 
proper control, will allow to fully and quickly bring the system 
of architectural objects of transport infrastructure into line with 
the principles of sustainable development. 
 
Based on the results of the study, the authors proposed priority 
vectors for further research on this topic. They argued that it is 
necessary to organize the availability and systematization of 
practical information on architectural objects of transport 
infrastructure in the international logistics system. 
 
An effective approach to the system of management processes in 
the field of transport involves a hub of methods and tools in a set 
of interconnections that can ensure an increase in productivity 
and efficiency of communication and integration processes. This 
approach should be based on implementing a development 
strategy that follows the principles of sustainable development as 
an integral part of the management paradigm. 
 
The authors believe that there is a need for further research into 
the possibilities of increasing the functionality of architectural 
objects in the transport infrastructure to develop and implement 
programmes for integration into the global logistics network. 
This includes the incorporation of international practical 
experience. 
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