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Annomayus. Y CTOMIUBOCTD HM(POBBIX JJOTHCTUUESCKHUX CETEH — 3TO CIIOKHBIN BOMPOC, KOTOPBIH BKIIIOYAET
B Cce0s1 3KOHOMHUECKYIO S(PPEKTHBHOCT, COIUAILHYIO OTBETCTBEHHOCTD M COXPaHEHUE OKPY>KaroIlei cpebl. B
CBSI3U C 3THM pacTeT CHPOC Ha PELICHHE JOTMCTHYECKHX ONEpaluil C HCIOJIb30BAHUEM KOHLECIIHUN
1M(POBU3ALUY U YCTOHUMBOIO pazBuTHs. HecMoTps Ha ObICTpOE pa3BUTHE JOMMCTHYECKON OTPACIIH, BCE €1Ie
CYIIECTBYeT TPOOEN B MCCIIENOBAHMX, KACAIOMINXCS TpaHC(OpMaI|y JIOTUCTHKHA B YCTOHYMBYIO IHU(PPOBYIO
JoruCcTUKy. Takum 00pa3oM, 3Ta CTaThsl HampabieHa Ha 0030p 3MIMPHYECKUX M METOIOJOTMYECKUX PaMOK
TEKYIIETO COCTOSHHS MCCISAOBAaHUN MU(PPOBON JOTHCTHYECKON CETH M YCTOMYMBOCTH C OCOOBIM YIIOPOM,
MOMUMO TPOYETo, Ha CEbCKOXO3IMCTBEHHYIO JIOTUCTHKY. 1151 0030pa M BCECTOPOHHETO aHAIN3a IIUPOKOTO
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SMITMPUYECKUN aHAIU3 C HIMPOKUM OXBATOM JUISl aHAIN3a JIOTUCTHYECKUX OIEepalyii pa3MIHBIX CEKTOPOB C
TOYKH 3peHUS HU(QPOBU3AIMU U YCTOHYHBOCTH.
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Abstract. Sustainability in digital logistics networks is a complex issue that encompasses economic
efficiency, social responsibility, and environmental preservation. Due to this, there is increasing demand
to address logistics operations with the concepts of digitalization and sustainability. Despite the rapid
development of the logistics industry, there is still a research gap concerning the transformation of logistics
to sustainable digital logistics. Therefore, this article aims at the review of empirical and methodological
frameworks of the current state of studies on the digital logistics network and sustainability with particular
emphasis on, but not limited to, agricultural logistics. Reputable academic sources were selected for the
review and comprehensive analysis of the wide range of tasks. The review result identified some innovative
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methods, robust models, and explored certain significant factors. Merits and demerits of the review sources
were assessed. Future research in this area could incorporate empirical analysis with a large scope to
analyze the logistics operations of different sectors perspectives on digitalization and sustainability.
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BBEJEHME / INTRODUCTION

In today's globalized and digitalized economy, logistics development is crucial to cutting costs,
boosting transportation options, and improving the efficiency, quality, and safety of transportation and
logistics services. While the advancement of digital logistics platforms presents competitive potential,
global logistics development is progressing towards greater levels. The digital transformation of
logistics platforms has a number of favourable consequences, particularly on logistics activities such
as business processes, logistics prices, and logistics service quality [1]. The goal of logistics, which is
a system made up of a number of interconnected operations, is to efficiently handle the movement of
personnel and materials through the logistics channel. Digital logistics, or logistics 4.0, is the
implementation of digital solutions and new technologies in logistics services to improve and optimize
supply chain operations for different sectors. Logistics plays a pivotal role in determining the
competitiveness of international trade as a major part industry for national economic development.
Parts of logistics operations and services that have undergone digital transformations via the use of
information and communication technology are known as digital logistics [2].

The digitalization of logistics operations is seen as beneficial by customers, suppliers, and other
stakeholders due to the fact that it provides innovative information and communication. Because
the industrial supply chain's digitization has become essential for customer orientation, and supply
chain and logistics activation, the sharing of substantial amounts of information among supply
chain participants will enhance businesses' logistics. When digital logistics is introduced, it means
that advanced digital models, techniques, and tools that are based on a shared information and
communication platform are available [3]. As digital technology and worldwide communication
have emerged in recent decades, logistics and transportation have continued to change. Figure 1
shows how logistics evolves from logistics 1.0 to logistics 4.0.

From 1990s to present,
digital logistics is formed

Logistics 4.0
(Value chains in focus)

Formed during the third
industrial revolution in
the early 1970s

Logistics 3.0 (Pliant flow)

Logistics 2.0

Since 1950s, the term
(Supply chain Management)

Logistics entered the
economic terminology \\ Logistics 1.0

T ] Transportation
Scientists defined logistics Np )

1.0 in 1904

Puc. 1. Deonoyuonnoe pasgumue 102UCMUKY 6 PA3Hble INOXU
Hemounux: aoanmuposano uz [3]

Fig. 1. Evolutionary development of logistics in different eras
Source: Adapted from [3]
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Despite the fact that several studies have been undertaken on the subject of the logistics,
there is still a gap regarding sustainability issues and implementation of digital technology.
Therefore, this study is devised to review the methodological and empirical frameworks of a
number of studies. The authors of this study have contributed to the existing literature on the
sustainability and digitalization of logistics networks by reviewing the current state of studies
in the field of logistics.

MATEPUAIJIbI U METO/IbI / MATERIALS AND METHODS

Academic articles were downloaded from reputable databases and the most relevant 40 articles
were selected for the final review work. The reviewed articles were classified into three sections
based on the content apparatus and subsequently discussed. Figure 2 represents algorithm of the

overall review steps.

Research gap

v

Research aim

v

Keywords :,\>| Academic search and
download
¥ Inclusion criteria:
- / Publication year, 2017-24
Screen articles Indices (Scopus & WoS)
‘1’ Relevance to the topic

Classification
‘1’ Consideration:

1. Abstract
Making review 2. Problem overview

3. Objectives

v 4. Methods
Charts & > Present results 5. Results & conclusion
Tables ‘],

Analysis of results

v

Draw conclusion

Puc. 2. Ancopumm npoyedypel paccmompeHus.

Fig. 2. Algorithm of the review procedure
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PE3VJIBTATBI M OBCYXJIEHUE / RESULTS AND DISCUSSION

Descriptive result

The presentation of the results starts with presentation of the data used.

Figure 3 shows that the majority (60%) of the articles included in the review were indexed in
both the Web of Science and Scopus databases.

Wwios
H sScopus
[ Both WoS and Scopus

Puc. 3. Cmamou no unoexcy | Fig. 3. Articles by Index

Figures 4 shows 42.5% of the articles that included in the review work were undertaken in
China. The publication years, however, span from 2017 to 2024, with 2023 and 2024 accounting
for 22.5% and 27.5% of the articles, respectively.
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Fig. 4. Articles by year of publication and country
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Digitalization and Logistics Networks

Digital logistics networks are a concept that comprises the adoption and appropriate implementation
of digital technologies within diverse logistics operations to achieve a competitive advantage. The
integration of digitalization and logistics networks is applied in a wide range of research areas, and their
implications are reviewed. Table 1 presents the comprehensive review results of digitalization and
logistics networks. The study conducted on digital technologies for improving logistics performance
shows that the effectiveness of logistics and the efficiency of logistics services are predetermined by
the integration of digital technologies and use of internet services. Fixed broadband and 4G coverage
are key infrastructures that need forward pushing to enhance logistics performance [4]. The impact of
digital logistics under the big environment of the economy got special attention from the researcher in
China and disclosed that the number of populations, per capita GDP, and population density are highly
influencing the logistics process to maximize economic development [5].

Taéuya 1. CBogHBIC PE3yNBTATHI IO U(POBU3AIMY U JIOTUCTHYECKUM CETIM

Table 1. Summary results for digitalization and logistics networks

Author(s) | Methodology Findings

[4] Correlation The efficiency and efficacy of logistics services are predetermined by the incorporation
and Regression | of digital technology and the utilization of internet services.

[5] Entropy model | Population density, per capita GDP, and population size all have a significant impact on
and Regression | the logistics process to optimize economic growth

[6] Regression Important determinants of supply chain and sustainable business are transportation,

analysis logistics networking, and information sharing.

[7] Chi-square Green logistics technology, logistics warehousing, and logistics packaging are all
and Regression | significantly correlated.

[8] Qualitative Digital B2B platforms directly affect the inclusion and exclusion of actors in the
content analysis | production networks of logistics.

[9] DES model Dynamic lot sizing lowers the average amount of semi-finished goods in stock.

[10] Case study Lack of resources and the intricacy of the logistics network are the primary challenges

faced by logistics service providers.
[11] Qualitative Technologies like autonomous cars and route optimization algorithms are
analysis revolutionizing last-mile logistics.
[12] Spatial model | The logistics sector's overall degree of development has a major positive impact on the
local economy.

[13] Exploratory Improving digital leadership, enhancing data usage and security, and implementing
and descriptive | customer-centric approaches are some of 3PL's main issues.

[14] Exploratory University students' conceptual comprehension of digital logistics is not influenced by
Factor Analysis | their academic standing

Source: Review result

In connection with the study of implications of green logistics on sustainable business and supply
chain performance, information sharing, logistics networking, and transportation are the most
significant factors that impact sustainable business and supply chain performance [6]. On the other
hand, green logistics technology, certification, and standards are significantly correlated with
logistics warehousing and logistics packaging [7]. The impact of digital platforms on labor in the
production network of logistics is investigated in Germany and concludes that digital B2B platforms,
due to their intermediary function, are found to have a direct impact on the inclusion and exclusion
of actors involved in production networks of logistics [8]. A simulation approach study of robust
digital production and logistics networks by implementing flexibility measures shows that dynamic
lot sizing reduces the average stock of semi-finished goods [9]. However, the main obstacle of the
digital transformation at the logistics service providers is the complexity of the logistics network and
lack of resources [10]. According to a study on China's Belt and Road Initiative's digital integration
of the global supply chain and logistics, route optimization algorithms are revolutionizing last-mile
logistics, allowing for quicker and more effective delivery of goods to customers, and drones enhance
last-mile delivery technologies like autonomous vehicles [11].
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Digital Logistics Network and Sustainability

Sustainable logistics is a comprehensive approach to business operations and ensuring that
each step in the product’s journey is as green and efficient as possible. In order to meet
environmental goals, digitalization for sustainability focuses on the proactive creation and
application of digital tools, utilizing technology's capacity to promote favorable outcomes for the
environment and its people. Table 2 displays the review result under the concepts of digitalization
and sustainability in logistics operations. The study conducted in Turkey suggests that
digitalization in logistics has still not reached the maturity level as it is still in the early maturation
phase so that sustainability implications can be improved and changed over the years with the
maturity level of digitalization [15]. On the other hand, there exists a significant positive
mediation of digital enterprise and moderation of sustainability between digital enterprise and
China’s economic development [16]. Another study conducted on developing a sustainable
logistics service quality scale for logistics service providers in Egypt [17] discussed a list of
sustainability practices that should be used by logistics service providers in Egyptian culture.
Despite having viable goals to meet, Egyptian-owned businesses rarely carry them out in practice,
particularly in light of the presence of foreign competitors.

Tabnuua 2. CBogHbIC PE3yNbTATHI 10 HUPPOBOIT TOTHCTHKE U YCTOHYNBOMY Pa3BUTHIO

Table 2. Summary results for digital logistics and sustainability

Author(s) Methodology Findings
[15] Qualitative Logistics digitization is still in its infancy, thus as it advances in maturity, its effects on
analysis sustainability can be enhanced and modified over time.
[16] Bootstrapping Significant positive mediation of digital enterprise and moderation of sustainability
and algorithms between digital enterprise and economic development.
[17] Q-sorting The study explored Sustainability practices. Egyptian companies have sustainable
technique targets to be achieved with low implementation.
[18] Exploratory Idea generation, Conceptualizing, creating a sustainability business case, and execution
with few empirical | comprise the sustainable logistics innovation.
[19] Partial | Customer satisfaction has a favorable impact on re-use intention while information, human
east square contact, and customization qualities have a positive impact on customers' satisfaction.
[20] Analytical Technological infrastructures, digital solutions, and commitment of the top management
Hierarchy Process | affect the adoption of sustainable logistics 4.0.
[21] Stochastic Higher collaboration levels successfully cope with demand uncertainty and improve
programming model | revenues in the entire supply chain.
[22] Content analysis | In logistics 4.0, collaborative robots, exoskeletons, and additive manufacturing are the
and modeling best choices for sustainable development.
[23] DEA and Logistics investment has a positive correlation with road miles, online retail sales, and
Tobit model firm size.
[24] Optimization The study reduced costs by 5.70% by partially optimizing procedures. The updated
network subsequently produced overall savings of 10. 8%.
[25] Qualitative & AHP | In landlocked nations, turnaround time has a significant impact on logistical success.

Source: Review result

Idea generation, idea selection, concept development, creating a sustainability business case,
execution, and learning comprise the sustainable logistics innovation process. Formalization of
the logistics innovation is positively related to the success of sustainable logistics innovation [18].
Customer satisfaction and re-use intention are influenced by the quality of logistics services while
operational resources, information, human contact, and customized features favorably affect
customer satisfaction [19]. The digital initiatives for sustainability in logistics with the concept of
sustainable logistics 4.0 were empirically discussed in India [20]. The results indicate that the
main determinants of the adoption of sustainable logistics 4. 0 are technological infrastructure,
digital solutions, top management commitment, and governmental regulations. The study [21]
shows that higher collaboration level successfully copes with demand uncertainty and improves
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revenues in the entire supply chain. According to [22], the best technologies, such as additive
manufacturing, exoskeletons, and collaborative robots, are the most suitable options for achieving
sustainable development goals within Logistics 4.0.

Digital Logistics of Agriculture and Sustainability

Agriculture must include suitable sophisticated technology, digital, and innovations to become
more environmentally, economically, and socially sustainable. Making well-informed decisions
through digital farming and data-driven agricultural field operations can support agricultural
sustainability and resilience. Table 3 presents the review results of digital logistics in agriculture
and sustainability. The study conducted in China [26] shows that there is a significant effect of
digital economic development on the intensity of agricultural carbon emissions. In the same
country, the effect of the digital economy on sustainable agriculture is investigated, and the
finding reveals that participation in digital production, digital sales, and digital finance
significantly promotes farmers’ adoption of ecological agricultural technologies [27].

Taoauua 3. Ceoonvie pesyivmanivi o YUGPOGOU TOSUCIIUKE U YCTHOUMUBOM) PA3EUMUIO 8 CETIbCKOM XO35CMEe

Table 3. Summary results for agricultural digital logistics and sustainability

Author(s) | Methodology Result
[26] Regression The rise of the digital economy considerably reduces the intensity of carbon emissions
analysis from agriculture.
[27] Treatment effect | Digital sales and digital finance significantly promote farmers’ adoption of ecological
models agricultural technologies.
[28] Two-stage least | Access to credit and extension services, education, and government support are key
square (2SLS) | determinants for agricultural digitalization.
[29] Content The integration of digitalization into the agricultural supply chain is severely hampered by
analysis rural areas' inconsistent electrical supplies and limited internet connection.
[30] Supply chain Agricultural product vendors prefer to work with 3PL companies when the cost coefficient is
models low, but they prefer to use their own self-managed logistics when the coefficient rises.
[31] Path optimization | Effective uses of IoT technology solves problem of lagging agricultural product
modeling information, making agriculture product add value in the distribution process.
[32] Developed The agricultural product logistics industry based on intelligent Blockchain technology could
sustainable model | achieved at least 40% of the additional revenue.
[33] Super efficiency | Both low-carbon logistics efficiency and the level of digital economic development
SBM model, exhibit significant spatial positive correlation.
spatial models
[34] DEA and The level of agricultural logistics operation and the level of education of the labor force

Tobit model affect the efficiency of agricultural logistics.
[35] Co-integration test, | Capital, labor and urbanization have long-run positive relationship with both economic
ARDL model growth and carbon emission, respectively.

[36] Multivariate Logistics enterprise’s capacity, demand, human resources, technology adoption have
regression significant impact on agricultural logistics chain.
[37] What if scenario | The distributed governance strategy for fresh agriculture products shortens processing
time and reduces logistics costs.
[38] Chi-squared test, | The introduction of digitization and transfer of Big Data in agriculture will lead to better
contingency decisions and higher operational efficiency.
coefficient
[39] Difference National Agriculture Market e-trading platform increases the average wholesale prices
in differences of selected agri-commodities.
[40] Spatial Durbin | Added value of logistics fixed assets, highway mileage, truck number and railway
model mileage had a positive effect on the growth of agriculture.
[41] GMM Carbon emissions per capita and energy consumption from fossil fuels are negatively
connected with green logistics.
[42] Regression The development of digital economy reduces the carbon emission and promotes the
analysis innovation of agricultural green technology.
[43] Fixed effect A significant and positive correlation between carbon dioxide emission and logistics
model performance was documented.

Source: Review result
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On the other side, access to credit, extension services, education, and government support
are key determinants for agricultural digitalization in developing countries [28]. Agricultural
supply chain resilience is an important topic of discussion when considering the digitalization
of the sector. However, limited internet access and unstable electricity supply in rural areas
pose major obstacles to integrating digitalization into the agricultural supply chain [29]. The
study on optimal logistics service strategies in green agricultural product supply chains with e-
commerce platforms argues that agricultural product sellers prefer to cooperate with 3PL
enterprises when the cost coefficient is small while they prefer to choose self-managed logistics
when the cost coefficient increases [30].

According to the results of path optimization modeling, the problem of lagging agricultural
product information can be resolved by using loT technology effectively [31]. On the other
hand, intelligent product logistics integration is effective with the integration of Blockchain
technology such that the agricultural product logistics industry based on intelligent Blockchain
technology could achieve at least 40% of the additional revenue [32]. Low-carbon logistics
efficiency and the level of digital economic development exhibit significant spatial positive
correlation [33]. The level of rural goods turnover, the level of agricultural logistics operation,
and the level of education of the labour force are the main factors affecting the efficiency of
agricultural logistics [34]. Capital, labour, and urbanization have a long-run positive relationship
with both economic growth and carbon emissions, respectively, from the perspective of
Blockchain technology.

Discussion of Merits and Demerits

Merits: The study provided significant variables with innovative approaches. The
challenges of logistics industry are discussed. Integration and development of digital
technologies, use of internet access, digital infrastructures, and government policy are among
the top contributing factors of digital logistics development and its sustainability. Information
sharing, logistics networking, and transportation have an impact on sustainable business and
supply chain performance. Logistics enterprises capacity, demand, logistics human resources,
technology applications, infrastructure development strategy, service quality, regional linkage
in logistics, and priorities in policies have a significant impact on the development of logistics
services chains for agricultural products. The complexity of the logistics network and lack of
digital infrastructure and resources are identified as the key challenges of the logistics sector.
Sustainability implications can be improved and changed over the years with the maturity
level of digitization.

The importance and application of advanced technologies for the digitalization and
sustainability of logistics operations are clearly indicated in the reviewed articles. For instance,
digital B2B platforms have an intermediary function and can decide the inclusion and exclusion
of the actors in the production network of sustainable logistics. The introduction of
digitalization and Big Data technology in sustainable agricultural logistics will lead to better
decisions for higher operational efficiency and promote productivity in the sector. Drones
improve last-mile delivery technologies like autonomous vehicles. Additive manufacturing,
exoskeletons, and collaborative robots are the most suitable options for achieving suitable
development goals within logistics 4.0.

Effective use of loT technologies solves the problem of lagging agricultural product
information and increases the competition and overall benefits of the agricultural market.
Intelligent Blockchain technology could achieve at least 40 percent of the additional revenue in
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the agricultural product logistics industry. Interesting topics such as green logistics management,
logistics network governance, sustainability impact of digitalization in logistics, intelligent
logistics, carbon logistics efficiency, optimal logistics service, and robust digital production and
logistics networks were studied. Robust model approach studies were conducted on agricultural
logistics under the concept of digitalization [26, 28, 31, 33, 34, 41].

Demerits: As drawbacks of the sources used in the current review work, the generalizability
problem could be of great concern. Generalization is an act of reasoning that involves drawing
broad inferences from particular observations and is widely acknowledged as a quality standard
in quantitative research but more controversial in qualitative research. Sources such as [8, 10, 11,
13, 17, 22, 29, 37] employed research methodologies such as what-if scenarios, qualitative
analysis, and case studies so that they are more likely to have generalization problems. There are
also sources that have a limited scope and small data set for the analysis.

It is easy to generate reliable quantitative results if the data has been properly gathered from
the intended source. For example, [25] gathered information by creating a systematic questionnaire
to examine important logistical performance metrics in low-income nations. Nevertheless, they
used rudimentary descriptive analysis to arrive at a conclusion that was applicable to all low-
income nations. Furthermore, [13] used qualitative research techniques to evaluate digital
transformation at third-party logistics providers. A quantitative analysis would be highly sound,
particularly in light of the company's level of digital preparedness.

The inclusion of biased information in the analysis leads to erroneous conclusions, which
affects the reliability of policy decisions. For example, [19] used an online survey to study the
impact of digital platforms on labour in production networks. This type of collecting
information is highly susceptible to yielding biased information. Additionally, sustainability in
digital logistics can be measured in a number of ways. However, some reviewed articles show
a deficiency in dealing with the sustainability of digital logistics applied in a wide range of
research areas.

3AKJIIOYEHUE / CONCLUSION

The review result explored that the digitalization in logistics sectors is increasing rapidly
due to the integration of advanced digital technologies. The role of advanced technologies such
as digital B2B platforms, Big Data technology, drones, additive manufacturing, exoskeletons,
collaborative robots, 10T, and Blockchain technologies in the logistics industry is highly
important for the sustainability and development of the logistics sector during the digital era.
Digital B2B platforms have an intermediary function while Big Data technology leads to better
decisions in production networks. Drones improve delivery time while 10T solves the problem
of lagging product information. Additive manufacturing, exoskeletons, and collaborative
robots are most suitable for the development goals with logistics 4.0. Significant variables
contributing to the development of logistics and key challenges existing in the sector are
identified and explained. The outcome of the review also identified deficiencies. These include
generalization problem, the inclusion of biased information in the analysis, limited scope, and
lack of quantitative approach, and the exclusion of sustainability issues in some works. The
authors’ contribution lies in their conceptual development and critical review of the existing
sources. Furthermore, the authors think that the findings of this review may provide a
theoretical foundation and pave the way for further research in this area. According to the
authors, future studies in digital logistics could cover a wide range of topics, including
sustainability concerns and quantitative analysis.
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