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The purpose of the study is to model and analyse the impact of the digital economy on the development of the
logistics industry in Henan province. To achieve this goal, the following methods were used: historical analysis to determine
the stages of digitalisation of logistics, statistical analysis to assess the dynamics of gross domestic product (GDP) by economic
sectors, system analysis and analysis of strengths, weaknesses, opportunities and threats to investigate the impact of
individual elements of the digital economy on the logistics sector, and regression analysis to model the relationships between
digitalisation and economic indicators of the logistics industry in Henan province. The main results of the study were:
identification and analysis of key stages in the development of the logistics industry in China; determination of structural
changes in the GDP of Henan province and their correlation with trends in the digital economy; development of a regression
model demonstrating the dependence of economic growth in the tertiary sector of the economy, including the logistics industry,
on the advancement of digital technologies. The study confirmed the hypothesis of a significant impact of the digital economy
on the logistics sector of Henan province, which is reflected in quantitative estimates and confirmed by statistical tests.

regression analysis; economic driver; tertiary sector; gross domestic product; correlation.
C83; L14; L86; C88; M15; R11.

In today’s world, where the boundaries between physical and digital spaces are blurring, the digital economy is
becoming a key driver of global economic processes, influencing all spheres, including logistics. The development
of digital technologies is redefining approaches to supply chain management, optimising traffic flows and managing
customer expectations (Horoshkova et al. 2023; Lipych et al. 2024).
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The relevance of the study is conditioned by the fact that understanding the mechanisms of the digital
economy’s impact on the logistics industry of Henan province is a prerequisite for effective planning and informed
management decisions at the regional level. The growth of the digital economy in China is changing the economic
landscape, and the scale of the impact determines the need to examine its real impact on logistics processes. Thus,
C. Wang et al. (2023), based on panel data, investigated the relationship between the digital economy and logistics
efficiency in the context of China’s modern industrial system. The innovative system of evaluation indices used by
the researchers confirmed the positive impact of the digital economy on improving logistics efficiency, and also
allowed to substantiate its role as a catalyst for progress in the modern industrial sector. The study also notes the
crucial role of urbanisation and a favourable general economic environment in improving logistics efficiency, which
highlights the diversity of factors contributing to improving the situation in this area (Buil et al. 2015).

W. Zhang et al. (2022) examine the development of integration between the digital economy and the logistics
industry in China in the period from 2007 to 2017 using input-output models and social network analysis. The main
findings indicate significant growth rates of integration, especially in more developed regions; the authors
emphasise the differences between the northern and southern regions of China. W. Gan et al. (2022) substantiate
the need for China’s logistics industry to achieve ‘green’ development through digital transformation, considering
the interaction between the logistics industry, digitalisation and environmental development in four provinces:
Fujian, Jiangxi, Guizhou, and Henan.

The impact of digitalisation on logistics efficiency in the context of Industry 4.0 is analysed by A.
Moldabekova et al. (2021). The study examines the challenges and opportunities associated with the Fourth
Industrial Revolution, in particular, in the field of supply chain management, transport, and environmental
sustainability. The researchers (Kondratenko et al. 2014; Kredina et al. 2022) emphasise that the introduction of
innovative digital technologies characteristic of Industry 4.0 not only increases the responsiveness to fluctuations
in demand and capacity constraints, but also significantly reduces the lead time, improves inventory control.

M. Brzozowska et al. (2022) investigate the impact of the digital revolution on modern societies, emphasising
its role in the establishment of Society 5.0 and Economy 5.0, where the boundaries between digital and biological
are increasingly blurred. The digital revolution, according to the researchers, has significantly changed the
functioning of companies and economies due to the development of big data, cloud computing, mobile
communications, automation and robotics. The paper notes that technological changes have led to the
transformation and integration of vertical and horizontal value chains, as a result of which consumers play a crucial
role in the digital transformation of enterprises. The researchers also highlight the growing demand for employees
who are able to navigate the digital landscape, especially in the logistics industry, which by its nature is associated
with innovative technical solutions and closely interacts with the digital economy.

Thus, noting the relevance of research related to identifying the interrelationships between the development
of the digital economy and logistics in China and its provinces, and the role of digitalisation as a driver of economic
development, the lack of studies on the problems considered in the example of Henan province with a developed
industrial and commercial infrastructure is of interest from the standpoint science and actualises the potential of
research to take advantage of the opportunities it opens up for the economic development of the province. In this
context, Henan province, which occupies a strategically important position in the economic structure of China, is
the region were studying the impact of digitalisation on logistics is appropriate and justified.

The purpose of the study is to analyse and model the impact of the digital economy on the development of
the logistics industry in Henan province. The tasks to be solved include:

analysis of structural changes in the gross domestic product (GDP) of Henan province with an emphasis
on the tertiary sector, including the logistics industry;

comprehensive analysis of the impact of individual elements of the digital economy on the logistics
industry.

A set of methods was used in the research, which helped to achieve the set goal. Including:

historical analysis - to study past and current data and identify key trends and changes in the logistics
industry;

qualitative content analysis — to investigate changes in the logistics industry under the influence of
digitalisation;

system and SWOT analysis — in the process of researching the impact of key elements of the digital
economy on the logistics sector;
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= statistical analysis — in the process of using descriptive statistics methods to analyse changes in the
structure of GDP;

= comparative analysis — when comparing the shares of different sectors of the provincial economy and
determining sectoral shifts;

= time series analysis is used to assess the dynamics of GDP and the volume of the digital economy, to
identify trends in economic development.

In the process of building a mathematical model of the impact of digitalisation on the logistics industry of
Henan province:

= regression analysis is used to assess the relationship between the variables under study. The estimated
regression equation (1) will look like:

Y=B_0+_1 X+, (1)

where: Y — dependent variable; X — independent variable; 0 — constant term; it represents the value of the
dependent variable (Y) when the independent variable is zero. Serves as the base value that the model uses to
account for factors not included in the equation; B1 - coefficient for X, reflecting the influence of the variable on the
dependent variable; € — random error;

= correlation analysis is used to determine the degree of connection between the development of the digital
economy and the indicators of the logistics industry. The interpretation of the correlation coefficient depends on the
field of study and the context in which it is applied. In the course of the study, the strength of the correlation
relationship between the indicators and the interpretation of the correlation coefficient was estimated based on the
gradation (Table 1).

Table 1. Data for interpreting the value of the correlation coefficient
Size of the correlation coefficient (r) Interpretation of the correlation coefficient value
0.9<r|=1 Very high positive (negative) correlation
0.7<|r|=0.89999 High positive (negative) correlation

0.5<|r{<0.69999 Moderate positive (negative) correlation
0.3<|r{=0.49999 Low positive (negative) correlation

0<]r|=0.29999 Insignificant correlation
Source: compiled by the authors based on M.M. Mukaka (2012).

= the least squares method (LSM) is used in the process of constructing a regression model estimating
the impact of the digital economy on the GDP of the tertiary sector; to determine the coefficients of the regression
equation in order to minimise the sum of the squares of the differences between the observed and predicted values
of the dependent variable;

= assessment of statistical significance of coefficients — in the process of conducting t-tests to check
hypotheses about the significance of regression coefficients and estimation of p-values to determine whether the
coefficient estimates are statistically significant;

= analysis of the adequacy and reliability of the regression model — in the process of performing checks
for the presence of autocorrelation, heteroscedasticity, and multicollinearity, and the overall adequacy of the model.

= MS Excel software suite was used to build the mathematical model. Thus, the following were calculated:
linear correlation coefficient RYX, Student’s t-test (tnab, terit, t30, tB1), absolute approximation error A, Fisher's F-
criterion, coefficient of determination R2, coefficient of autocorrelation r1, Spearman rank correlation coefficient,
RS-criterion.

The methods used allow comprehensively approaching the analysis of the problem, providing a
comprehensive study of the interaction between the digital economy and the development of the logistics industry,
which is key to achieving the goals of the study.

The study used materials and data characterising the state of the digital economy and the logistics industry
in China, including Henan province: Ministry of Commerce of the People’s Republic of China (2023); National
Bureau of Statistics of China (2023); Hunan Government Work Report 2022.
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Examining the data to identify key trends and changes in China’s logistics industry has highlighted key stages of
logistics development depending on the understanding of the current state and prospects of digitalisation in
logistics. Thus, according to research on the development of the digital economy (Tao et al 2022; Zhang and Chen
2019; Wu and Yu 2022) and the impact of digitalisation on logistics (Wang et al. 2023; Zhang et al 2022), the main
stages of changes taking place in China’s logistics industry under the influence of the digital economy were
highlighted (Figure 1).

Figure 1. Stages of changes in China'’s logistics industry under the influence of the digital economy

1990s - early 2000s

Early 2000s- 2010s

2010s- mid-2010s

late 2010s - present

Initial computerisation in
China’s logistics
industry

Revolution in broadband
and mobile internet
usage

Big data, cloud
computing and e-
commerce development

Comprehensive
integration of digital
technologies into the

logistics sector, leading
to the development of
smart logistics

Emergence of the
Internet and e-commerce

Growth of China’s e-
commerce giants

Extensive use of cloud
services to scale
operations and process
data in real time

Impact of government
policies and initiatives
on the development of
digital innovation in
logistics

Use ofbig data analytics
for route optimisation,
inventory management
and demand forecasting

m logistics

Adoption of 5G
technology in logistics
to improve real-time
connectivity and data
transfer

Source: compiled by the authors based on T. Zhao et al. (2022).

The periodization shown in Figure 1 highlights that the digital economy in China not only has a direct impact
on logistics operations but also constantly shapes the strategic direction of their development. Understanding these
stages is important for assessing the current state of the logistics industry and its future potential as part of further
digital transformation. Certain elements of the digital economy have a significant impact on the logistics industry,
however, a balanced approach is needed in the study of digitalisation, since its results, in addition to opportunities
for growth, can be potential carriers of risks and challenges. Table 2 systematises the possible consequences of
the impact of elements of the digital economy on logistics.

The considered consequences highlight the complex relationship between the digital economy and the
logistics industry, demonstrating both the opportunities and challenges that arise as a result of digital
transformation. The applied integrated approach allows us to conclude that limiting consideration of the
consequences of the development of the digital economy to exclusively positive manifestations limit the possibility
of using the results obtained due to the lack of preventive measures aimed at minimising possible negative impacts
(Trushaj 2023; Aubakirova 2024). Thus, Table 2 provides an analysis of how various components of the digital
economy affect the logistics industry, which confirms the complexity and multidimensional manifestations of this
influence, emphasising both innovative opportunities and challenges faced by the industry in the era of digital
transformation.
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Table 2. Impact of individual elements of the digital economy on the logistics industry

Components of

digital economy Positive effects

The improvement of the digital infrastructure
contributes to the improvement of interaction
between various participants in logistics
activities, which leads to increased efficiency of
coordination and data exchange. Modern
networks allow cargo tracking in real time,
increasing transparency and reliability of
logistics operations.

E-commerce has expanded the scope of
activities of logistics companies, increasing the
volume of transportation and delivery. The
growth of e-commerce has led to the
emergence of innovative logistics solutions in
the field of delivery.

Digital services such as cloud-based logistics
management systems increase operational
efficiency through route optimisation and

Digital infrastructure

E-commerce

Digital services and
content

Impact on logistics industry

Negative effects

Reliance on digital infrastructure can make
logistics vulnerable to technological
disruptions and disruptions.

The demand for faster and more efficient
delivery puts pressure on logistics
networks, which can lead to overloading
and inefficiency.

The integration of various digital services
can complicate logistics management,
requiring complex coordination and

inventory management. technical know-how.

loT devices allow better monitoring of the
condition of the cargo and the operation of the
vehicle, improving the quality of control and
maintenance. Mobile technologies allow for
better customer interaction and real-time

Mobile and Internet
of Thing (loT)
technologies

The increasing use of loT devices raises
concerns about data security and privacy in
logistics operations.

shipment information.

Big data analytics helps optimise routes,
predict maintenance needs, and manage
inventory more efficiently. Predictive analytics
helps to better predict demand, reduce losses,
and improve resource allocation.

Robust cybersecurity measures are necessary
to protect logistics data and digital
infrastructure from cyber-attacks.

Digital payments help accelerate and improve
the efficiency of financial transactions in the
logistics industry.

A skilled workforce proficient in digital
technologies can contribute to innovation and
improve logistics efficiency.

An effective regulatory framework ensures
standardisation and compliance of digital
practices in logistics.

Artificial intelligence and automation can
significantly improve efficiency, reduce errors
and reduce logistics costs. Al algorithms can
predict potential problems and proactively
optimise logistics processes.

Big data and
analytics

Cybersecurity

Digital payments

Digital talents and
education

Regulatory
framework and

policy

Artificial intelligence
and automation

The need to manage and analyse large
amounts of data requires complex systems
and qualified personnel.

Implementing and maintaining robust
cybersecurity measures can be expensive
and difficult.

Digital payment systems can be susceptible
to fraud and cyber-attacks, which requires
reliable security measures.

The rapid development of technology can
lead to a shortage of qualified personnel
with the necessary digital skills.
Navigating complex and evolving digital
regulatory documents can be challenging
for logistics companies.

Automation can lead to the displacement of
traditional jobs in the logistics sector.

Source: compiled by the authors based on A. Moldabekova et al. (2021), M. Brzozowska et al. (2022), W. Zhang
et al. (2022), Y. Kayikci (2018), N.N. Nordin et al. (2023), D.M. Herold et al. (2021).

Having assessed the qualitative consequences of the impact of the digital economy components, the study
considers the dynamics of the Chinese digital economy market in value terms (Figure 2).
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Figure 2. Volume of China’s digital economy in the period from 2005 to 2022
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Source: compiled by the authors based on the data from Statista (2024b).

Based on the data presented in Figure 2, the growth of the digital economy in China in the period from 2005
to 2022 amounted to CNY 47.6 trillion. The observed steady upward trend indicates an increase in the impact of
digitalisation on all sectors of the economy, including the logistics industry. This increase in the size of the digital
economy market can be attributed to a number of factors, including increased Internet access, increased innovation,
government incentives and investments in technological infrastructure, which affect efficiency improvements, cost
reductions and improved logistics process management (Novanda and Medyawati 2023; Piddubna and
Gorobynskaya 2023). In logistics, this manifests itself in improved integration of supply chains, optimisation of
routing and inventory management, and the emergence of opportunities for more accurate forecasting and tracking
of goods in real-time. These trends highlight the strategic importance of the digital economy for the development
and modernisation of the logistics industry in China.

The analysis of Henan province’s GDP by economic sectors and changes in their structure is important for
understanding the economic development of the region and its reorientation from traditional industries to modern
services and industries. The growth of the share of the tertiary sector is particularly significant (Figure 3), which
demonstrates stable growth and is a key engine of the region’s economy in the analysed period.

Figure 3. The volume of the GDP of Henan province by economic sector

500 1000 1500 2000 2500 3000 3500

m Tertiary m Secondary = Primary

Source: compiled by the authors based on the data from Statista (2024a), Hunan Government Work Report 2022 (2022).
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The presented data show that in the analysed period, despite the increase in absolute values of indicators
for all sectors of Henan province, the structure of GDP has changed. Thus, the share of the primary sector
decreased from 13.80% in 2010 to 9.54% in 2021; the secondary sector — from 53.73% to 41.32%; the share of
the tertiary sector increased by 16.67%. In the pre-pandemic period, the tertiary sector showed high annual
growth rates (Table 3).

Table 3. The growth rate of the GDP of Henan province by economic sector

Primary sector Secondary sector Tertiary sector
6.79% 15.18% 21.67%
7.12% 7.28% 15.58%
6.99% 6.33% 14.19%
4.21% 7.15% 13.86%
0.69% 4.72% 12.45%

1.2% 5.79% 13.74%

1.86% 10.29% 14.81%
4.15% 5.24% 19.45%
7.53% 4.52% 10.43%
15.49% -3.54% 2.45%
4.98% 9.5% 8.43%

6.79% 15.18% 21.67%
Source: compiled by the authors.

An analysis of the GDP growth rate of Henan province by economic sector revealed significant growth in
the tertiary sector, which includes the logistics industry. This growth indicates the transformation of the economic
structure of the region and the increasing role of service and logistics services, which is especially important in
the context of the growing influence of the digital economy.

2.3. Modelling of the Impact of China’s Digitalisation on the Logistics Industry of Henan Province

The algorithm for modelling the impact of the digital economy on the development of the logistics industry (using
the example of Henan province) is shown in Figure 4.

Figure 4. An algorithm for modelling the impact of the digital economy on the development of the logistics industry of Henan
province

Collection and preparation of data characterising the development
of the digital economy and the logistics industry, their cleansing

U
U
U
L

Data analysis (correlation, distribution)

Model specification. definition of dependent and independent
variables

Model estimation (homoscedasticity, absence of autocorrelation
and multicollinearity, normality of distribution) and model
refinement

Interpreting the relationship between the digital economy and the
logistics industry

Source: compiled by the authors.
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The model of the impact of the digital economy on the development of the logistics industry in Henan
province is generally represented by the regression equation (1), where the dependent variable will reflect the
volume of GDP attributable to the tertiary sector of Henan province, which, in turn, includes knowledge-based
services and activities, and is one of the indicators reflecting the state of the logistics industry. In the context of the
digital economy, the tertiary sector is at the forefront of digital transformation (Mann 2023; Melnykova 2023). E-
commerce, online commerce, and digital services are becoming an integral part of the logistics industry, directly
affecting its operating models and revenue streams. Thus, the choice of GDP of the tertiary sector as a variable for
the regression model is justified by its significance as a reflection of the level of development and the scale of the
impact of digitalisation on logistics in Henan province. The hypothesis of the study: the growth or decrease in GDP
of the tertiary sector of Henan province can be considered as a direct result of changes in the logistics industry
under the influence of digitalisation.

An indicator reflecting the size of the digital economy market in China was analysed as an independent
variable model, since it is an indicator of the penetration and integration of digital technologies into the economy,
reflects the level of technology adoption, including in logistics. Increasing the volume and pace of development of
the digital economy provides conditions for the growth of the number of e-commerce operations, which, in turn,
requires enhanced logistical support. The choice of an indicator assessing trends in the digital economy at the
national level is conditioned by the importance of taking it into account as a predictor reflecting the influence of
macroeconomic forces on the formation of the logistics industry in Henan province. The least squares method was
used to estimate the parameters 0 and B1, which provided the most consistent, unbiased estimates of the
parameters of the regression equation: f0=492.631; $1=55.564. Thus, an empirical regression equation is obtained
reflecting the impact of the digital economy on the development of the logistics industry in Henan province, which
has the form:

Y=492.631+55.564X, (2)

where: Y — GDP of the tertiary sector of Henan province; X — size of the digital economy market in China.

To estimate the closeness of Y and X relationship, a linear correlation coefficient RYX=0.989 was calculated.
The obtained coefficient value in the range of 0.91RYX11 indicates a high degree of coupling. The hypothesis of the
significance of the correlation coefficient was tested using the Student’s t-test, calculations confirmed the statistical
significance of the correlation coefficient RYX, since [tscore|ltcrit(tscore=16.321; tcrit=2.969). To test hypotheses
about the significance of the coefficients of the linear regression equation (2), the Student’s t-test were also
calculated (tp0=4.66; tp1=16.32; tcrit=2.969). Since 4.66>2.969 and 16.32>2.969, the statistical significance of the
regression coefficients B0 and B1 has been confirmed. The quality of the obtained regression equation (2) was
estimated by calculating the absolute approximation error A=2.78%. The result shows that, on average, the
calculated values deviate from the actual ones by 2.78%. Since the error is less than 5%, equation (2) can be used
as a regression. The significance of the regression model was checked using the Fisher F-test at a significance
level of 0=0.05. Since the actual value of F>Ftabl, then the estimation of the regression equation is statistically
reliable (F=266.37; Ftabl=5.99). The results of the calculation of the coefficient of determination (R2=0.978) gave
grounds to assert that in 97.8% of cases, changes in X lead to a change in Y, confirming the high accuracy of the
selection of the regression equation.

An economic interpretation of the model of the impact of the digital economy on the development of the
logistics industry in Henan province allows for the conclusion that an increase in the X — volume of the digital
economy market in China by 1 trillion CNY leads to an increase in the Y — GDP of the tertiary sector of Henan
province by an average of 55.564 billion CNY. The model of the impact of the digital economy on the development
of the logistics industry in Henan province, described by the regression equation (2), is constructed using the least
squares method, the use of which is possible if a number of conditions are met: absence of autocorrelation; absence
of heteroscedasticity; normality of the distribution of the residual component. Checking for the presence of
autocorrelation of residues by calculating the autocorrelation coefficient (r1) confirmed that the property of
independence of residues is fulfilled, and there is no autocorrelation (-1.05<r1=0.267<1.05). The evaluation of
Spearman’s rank correlation coefficient, and the Goldfeld-Quandt test, confirmed the absence of heteroscedasticity.
To check the normality of the distribution of the residual component, the value of the RS criterion was calculated,
which falls within the interval (2.7-3.7), which confirms compliance with the property of the normal distribution. Thus,
the model of the impact of the digital economy on the development of the logistics industry in Henan province is
adequate in terms of the normality of the distribution of the residual component.

Thus, based on the results of the study, the hypothesis that the growth or decline in GDP in the tertiary
sector of Henan province is a direct result of changes in the logistics industry caused by digitalisation is confirmed.
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The high values of correlation and determination coefficients in the regression equation indicate a strong
relationship between the development of the digital economy and the results of the logistics industry in Henan
province.

The analysis of the impact of key elements of the digital economy, such as digital infrastructure, e-commerce, digital
services, loT technologies, big data, cybersecurity, digital payments, digital talents and education, artificial
intelligence and automation, provided a comprehensive study of their impact on the logistics industry. C. Wang et
al. (2023) investigated the relationship between the digital economy and the logistics efficiency of China’s industrial
system. The researchers adhere to a strategic approach to improving logistics efficiency, offering four main
mechanisms: integrated promotion, joint development, cooperation and exchange of experience, and adaptation to
local conditions. The paper notes that by using these strategies, China is striving to form the advantages of a
growing digital economy, as a result of which the logistics sector will actively contribute to the country’s
advancement along the path of high-quality industrial development. This study provides valuable information for
stakeholders, including practical recommendations and a comprehensive analysis of the synergy between the
digital economy and logistics efficiency.

W. Zhang et al. (2022) conducted a detailed analysis of the integration between the digital economy and the
logistics industry in China in the period from 2007 to 2017. The study has enriched the existing body of research
on industrial convergence in the digital economy of China, the researchers have formed recommendations to
promote the synergetic development of the digital economy and the logistics industry. It is necessary to update the
results of the study, since data were evaluated that did not include the pandemic period. Accordingly, it is advisable
to clarify the conclusions by including in the analysis data characterising the studied phenomena during the
pandemic.

The symbiotic relationship between the digital economy and the logistics industry of Anhui province is
explored in the study by Y. Guo et al. (2022). Using a system of integrated assessment indicators, the researchers
proposed a model describing cooperation as a key aspect for assessing the level of coordinated growth of the
digital economy and the logistics industry, the practical application of the model is illustrated by data from Anhui
province for the period from 2013 to 2020. The results obtained indicate fluctuations in the growth dynamics of the
integrated system of the digital economy and the logistics industry in Anhui province. Thus, it can be noted that for
Henan province, the observed relationship between the digital economy and logistics is more stable. The use of
the methodology of the researchers in relation to Henan province data can confirm the conclusions of the study
and focus on regional differences in provincial development.

L. Zhang et al. (2023) assessed the impact of digital logistics methods on regional economic growth using
the example of the Yangtze River Economic Belt, covering 11 cities. The paper highlights the transformational
potential of integrating intelligent infrastructure, data and intelligent technologies into modern supply chains and
logistics to optimise the logistics process. At the same time, the researchers note the existence of problems related
to transport costs, quality and multinational transportation, especially in remote cities that do not receive the
necessary logistical support, which hinders business growth.

In confirmation of the previously presented results, B. Yan et al. (2023), having studied how the qualitative
development of the logistics sector affects economic development at various stages of industrial development,
substantiated that the logistics industry plays a positive role in ensuring high-quality economic growth. The
researchers note that the influence of the logistics industry on economic development varies at different levels of
the industrial structure, which determines the need to develop special strategies at different stages. The paper
emphasises the need to optimise industry structures and deepen integration between logistics and related
industries. This approach seems reasonable to ensure the qualitative development of the logistics sector and is
consistent with the results of modelling the impact of the digital economy on the development of the logistics industry
in Henan province. The analysis of the GDP growth rates of Henan province by economic sectors presented in the
paper revealed a significant growth in the tertiary sector, which includes the logistics industry. This growth indicates
the transformation of the economic structure of the region and the increasing role of service and logistics services,
which is especially important in the context of the growing influence of the digital economy. The choice of GDP of
the tertiary sector as a variable for the regression model, in this case, is justified by its significance as a reflection
of the level of development and the scale of the impact of digitalisation on logistics in Henan province.

J. Kern (2021) presents a comprehensive analysis of the digitalisation gap in the logistics sector, contrasting
recognised industry giants with newcomers and those who resist the introduction of new technologies. The sector-
by-sector assessment revealed significant fluctuations in the degree of digital technology adoption in individual
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logistics processes and services. Itis noted that seaports and airports are lagging in digital transformation, and only
a small part of terminals have achieved automation. On the contrary, warehouses and trucking companies are
making more significant progress by implementing Industry 4.0 technologies and, accordingly, transportation
management systems. In contrast to the previously presented results, the researcher concludes that the overall
level of digitalisation in the logistics industry remains low or medium, and most companies lack an understanding
of the need for adaptation and development. The paper highlights that companies unwilling to actively adapt their
digital strategies risk being left behind, which highlights the need for the logistics industry to embrace digital
transformation despite challenges such as high costs, lack of standards, and uncertainty of immediate benefits.

C. Wang (2023), emphasising the key role of logistics in ensuring high-quality economic development,
highlighted its basic principles such as increasing customer satisfaction, optimising the activities of enterprises, and
focusing business development on information technology. The researcher draws attention to the critical problems
faced by the logistics sector: disproportionately high costs of social logistics in relation to GDP, underdevelopment
of transport infrastructure and equipment, low level of digitalisation and introduction of intelligent technologies,
insufficient integration with related industries (Kondratenko et al. 2011). The paper advocates a multifaceted
approach to solving these problems, emphasising the need to reduce costs, increase efficiency, and continuously
improve and modernise vehicles and equipment. The study also highlights the need to enhance the digital and
intellectual capabilities of the logistics sector, promotes a faster and more integrated approach to integrating
logistics with other industries, and calls for increased training in logistics to equip staff with the skills and knowledge
necessary to navigate the changing landscape of modern logistics. The opinion presented by the researcher is
consistent with the results of systematising the potential consequences of the impact of elements of the digital
economy on logistics.

The study by N.N. Nordin et al. (2022) is devoted to the investigation of the impact of the digital economy
on logistics efficiency and economic growth in Asian countries. The study uses panel data from 15 Asian countries.
The main conclusion is that the digital economy makes a significant contribution to strengthening the relationship
between logistics indicators and economic growth in these countries. The researchers emphasise the role of
institutions in the digital economy and conclude that institutions have a moderating effect, increasing the efficiency
of logistics and thereby stimulating economic growth. Thus, it is proved that the integration of digital economy
practices into the logistics sector, supported by a strong institutional framework, can lead to an increase in the
efficiency of logistics operations and make a positive contribution to the economic development of the Asian region.

Summing up, it can be noted that the observed dynamics of the digital economy market and structural
changes in the GDP of Henan province reflect the transformational processes taking place in the economy. These
processes, combined with the modelling of regression dependencies between the development of the digital
economy and the indicators of the logistics industry, create a scientifically sound basis for assessing the current
state and forecasting future development trends. Thus, this study represents a contribution to the development of
strategic areas for the digital transformation of the logistics industry, given the growing role and importance of these
technologies in the economic space of China and beyond.

The presented periodization of changes in China’s logistics industry under the influence of the digital economy,
divided into stages, reflects the introduction and adaptation of new technologies and shows how they influenced
logistics. This allowed assessing how logistics has evolved in response to technological changes, which provided
the foundation for understanding current trends and predicting future changes.

The results of the analysis of the potential impact of individual elements of the digital economy on the
logistics industry, such as digital infrastructure, e-commerce, digital services, loT technologies, big data,
cybersecurity, digital payments, digital talents and education, regulatory framework, artificial intelligence and
automation, are summarised. Both positive and negative aspects of the impact of elements of the digital economy
are highlighted, which provided a comprehensive analysis, identifying opportunities for growth and potential risks.
The assessment of the Chinese digital economy market indicates an increased impact of digitalisation on all sectors
of the economy, including the logistics industry, and the indicator characterising the volume of the digital market
showed a steady upward trend. The analysis of Henan province’s GDP revealed significant changes in the structure
of the economy: the share of the tertiary sector covering logistics increased by 16.67%, while the shares of the
primary and secondary sectors decreased by 4.26% and 12.41%, respectively. This confirms the strengthening of
the role of the service sector and, in particular, logistics, which is a key element of the tertiary sector.

The results of modelling conducted as part of a study of the impact of the digital economy on the
development of the logistics industry in Henan province demonstrate that the growth or decline in GDP of the tertiary
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sector of Henan province is a direct consequence of changes caused by digitalisation processes. The high values
of correlation and determination coefficients obtained during the analysis indicate a significant impact of the
development of the digital economy on the dynamics of the logistics industry in this region. Statistical tests ({-test,
F-criterion) confirm the statistical significance and reliability of the regression equation. A small approximation error
and a high coefficient of determination emphasise the accuracy of the model and its suitability for analysing the
interrelationships between the digital economy and the logistics industry of Henan province. The conditions for
using the least squares method are met, which guarantees the adequacy and accuracy of the simulation. The
absence of autocorrelation and heteroscedasticity, and the normal distribution of the residual component, confirm
the correctness of the method application. Thus, the results of the study confirm that the increase in the size of the
digital economy market in China leads to a significant increase in the GDP of the tertiary sector in Henan province.

The prospect of future research is to provide a basis for developing strategies and measures to optimise the
interaction between the digital economy and the logistics industry by including additional independent variables in
the model of the impact of the digital economy on the logistics industry in Henan province and their interpretation.
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