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Abstract

This study presents a systematic review of the role of key technologies in advancing sus-
tainable logistics and supply chain management. Specifically, it explores the integration
of Industry 4.0 (14.0), logistics 4.0, and digital supply chains, focusing on technologies such
as artificial intelligence (AlI), augmented reality (AR), big data analytics (BDA), block-
chain, cloud computing (CC), industrial internet of things (IloT), machine learning (ML),
robotics, virtual reality (VR), and internet of things (IoT). The aim is to examine how these
technologies contribute to green logistics (GL), green supply chain management, sustain-
ability, and the circular economy (CE). Data were collected from the Scopus database,
covering studies published between 2019 and 2024. A total of 1471 publications were ini-
tially identified, and 39 studies met the selection criteria. The PRISMA approach was em-
ployed for the systematic review, revealing that leading research on 4.0 is concentrated
in top-tier journals, with a significant number of publications from Italy focusing on digi-
talization in the agriculture and food sectors. Systematic literature reviews and resource-
based theory are predominant, yet there is a notable gap in aligning research with the
United Nations Agenda 2030 Sustainable Development Goals (SDGs). This paper pro-
vides insights into technological adoption trends and offers recommendations for indus-
try leaders seeking to enhance sustainability, eco-friendliness, and alignment with the
SDGs within their supply chains.

Keywords: logistics 4.0; green supply chain management; artificial intelligence;
cloud computing; internet of things; sustainable development goals;
systematic literature review

1. Introduction

Sustainable development goals (SDG) and national and international laws to protect
the environment provide organizations with an opportunity to change their current busi-
ness models and operations and move towards green, sustainable logistics, reducing car-
bon emissions, energy use, pollution, and waste to lower their carbon footprint [1]. Be-
yond the evident environmental benefits and compliance preparedness, these organiza-
tions may also gain new markets by adopting new and greener processes. These involves
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opportunities related to brand reputation and customer loyalty development, as well as
efficiency gains and cost savings associated with streamlined processes by the implemen-
tation of more efficient technologies [2]. This paradigm shift in organizations’ operations
implies holistically looking at businesses to boost economic performance while having a
neutral or positive impact on the planetary ecosystem. A quarter of total greenhouse gas
emissions (GHG) are caused by the transport sector [3]. The European Green Deal has set
the European Union (EU)’s goal of reducing 90% of GHG emissions produced by the
transport sector in the EU until 2050 [3]. Moreover, the European Climate, Infrastructure
and Environment Executive Agency (CINEA) has funded 477.9 million euros in research
activities focused on energy-efficient, less-polluting logistics and transport operations [3].

Organizations have moved from traditional processes such as paper-based record
keeping, manual data entry, and face-to-face communication to digitalization involving
Artificial Intelligence (Al), big data, Augmented Reality (AR), and Internet of Things (IoT).
Advanced information technologies enable organizations to implement novel, greener,
and sustainable practices in their Supply Chain (SC). The market value of the digital SC is
expected to increase by 13.679 million by 2030, with a compound interest rate of 13.2%,
instigated by COVID-19 [4,5]. According to a Gartner survey, 82% of CEOs have an inter-
est in investing in digital capabilities in their organizations to improve SC efficiency [5,6].
However, 68% of chief SC officers had not yet developed their roadmap for the digital SC
[5,6].

Digital (I4.0) technologies have been implemented in logistics, such as IoT, enabling
organizations to track in real-time, interconnecting logistics operations, and monitoring
[7]. Al optimizes logistics, SC planning, and real-time decision-making [7]. BDA has
helped with inventory management, forecasting, and customer satisfaction through data-
driven insights [8]. Robots are used for work efficiency, warehouse operations, and inven-
tory tracking [8]. Blockchain technology is implemented for transparency, traceability,
and documentation in logistics and SC [8]. CC plays a vital role in integration and collab-
oration for data sharing among SC partners [9]. Digital platforms facilitate coordination
and integrate logistics operations [9].

These digital technologies play a vital role in waste recycling [10], lowering the car-
bon footprint [11], increasing resource efficiency [12], contributing to the United Nations
(UN) Agenda 2030 SDGs, and net-zero goals [13]. These technologies are also reducing
environmental pollution [14] and air pollution [15], contributing to innovative water man-
agement [16], and the circular economy (CE) [17], as well as aligning with environmental
policies [18].

In the framework of the UN Agenda 2030, the SDGs were established in 2015, di-
rected to all countries, following the Millennium Assessment and the success of the orig-
inal Millennium Development Goals, which were primarily targeted at developing coun-
tries. The SDGs comprise 17 interlinked sustainable development goals to address envi-
ronmental, economic, and social challenges by 2030. Some of these goals can be particu-
larly relevant for the logistics, SC, and manufacturing sectors. SDG 12 is focused on “re-
sponsible consumption and production”, SDG 8 is focused on “decent work and economic
growth”, SDG 9 on “industry, innovation and infrastructure”, and SDG 13 on “climate
action”, and in recent years, the SC and logistics have played a significant role in advanc-
ing the SDGs. For example, digitalization and logistics have been used to reduce overall
carbon emissions and resource efficiency by supporting SDGs 9 and 13 [19,20]. However,
detailed and further evidence on the impact of logistics, SC, and manufacturing on SDG
goals remains mixed, with sector-specific information available.

Current literature indicates the importance of implementing advanced information
technologies to protect the environment and make it more sustainable. However, there is
a gap in the literature concerning how these emerging technologies, including Al, are
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driving this transformation in 14.0, Logistics 4.0, and the Digital SC, and how these are
being framed in the UN Agenda 2030 SDGs and sustainable development frameworks.

This study aims to fill this gap by examining and integrating the existing body of
literature on European 14.0 [21], Logistics 4.0 [22], and Digital SC [23], focusing on the
transformative role of emerging technologies such as Al for CE practices and sustainable
performance [24], AR [25], BDA [26], Blockchain [27], CC [28], Digitalization [29], IloT
[30], ML [31], Robotics [32,33], VR [34], and IoT [35]. It also brings a new sustainable lens
to these links, explicitly searching for them and identifying trends between the published
literature and the UN Agenda 2030 SDGs to confirm whether these technologies drive
advancements towards GL, sustainable SC management, and the CE.

Despite the increasing recognition of sustainability in SC management, the analysis
highlights a critical gap: most researchers have not explicitly aligned their studies with
the UN SDGs [36-38]. This indicates an urgent need for future research to incorporate
SDG-driven frameworks to assess the real-world impact of digital transformation in SC.

This study provides an opportunity for future research on the adoption, implemen-
tation, and long-term effects of these technologies on the SDGs by identifying contempo-
rary trends and patterns in the analyzed sectors and industries. The insights gained guide
businesses, policymakers, and researchers in harnessing the potential of digital transfor-
mation to build eco-friendly, resilient, and sustainable SC and industries. Moreover, the
study emphasizes the necessity of bridging the gap between technological advancements
and sustainability objectives, ensuring that future innovations contribute meaningfully to
the global transition toward a more sustainable and CE.

The purpose of this study is to examine how advanced information technologies are
applied in the supply chain to achieve sustainable goals. This study will identify the gap
among advanced technologies, sustainability, and SDGs in the supply chain and logistics
context. To this end, the study aims to answer the following research questions.

RQ 1: How do emerging technologies transform supply chain and logistics to support
sustainable outcomes?

RQ 2: How do existing academic studies explicitly align their work with the UN Sus-
tainable Development Goals (SDGs)?

RQ 3: What are the prominent theories and methodologies used to analyze techno-
logical status and usage in sustainable supply chain and logistics?

RQ 4: What are the emerging themes, research gaps, and future research opportuni-
ties identified in this study?

This study is structured as follows: Section 2 outlines the Materials and Methods,
detailing the research strategy used, inclusion and exclusion criteria, study selection, eval-
uation, and research tools. Section 3 presents the results of the bibliometric analysis, the
theoretical frameworks used, and the methodological trends in the application of ad-
vanced information technologies across various sectors. Section 4 discusses the findings,
offering explanations, justifications, and insights into the observed results. Finally, Section
5 concludes the study, highlighting its limitations and suggesting directions for future
research to enhance the effectiveness of upcoming studies.

2. Materials and Methods

A systematic literature review (SLR) is a structured research method that follows a
replicable process for selecting and analyzing studies through predefined scientific pro-
cedures [39,40]. The current study has employed the methodologies recommended by
Kitchenham (2004) [41], Higgins and Green (2011) [42], and Moher (2009) [43], and has
adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines for reporting [44]. The PRISMA checklist is included in the supple-
mentary material, aligned with the standardized PRISMA checklist [44]. Additionally, this
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review has not been registered in PROSPERO because the study is not health related.
Studies other than health studies do not need to be registered in PROSPERO [45]. This
study ensures transparency by clearly outlining the search and screening process, as men-
tioned in Figure 1.

Identification of Studies for Systematic Literature Revi

Identification

Records identified from:
Scopus (N = 1544) Period 2019-2024(N = 73)

Record removedusing Time Limit

All Records Excluded Using Scopus Limits, Except
for the Following

Subject: Limited to Business, Management and
Accounting

Records Found between 2019-2024 (N = 1471)

Document Tyoe: Article, Review, Conference Paper

Langauge: English

v

Country: Italy, Portugal, Turkey, Poland, Slovenia

Publication Stage: Final

(N = 1408)

Screening

Records sought for Retrieval (N = 65)

Y

Records not Retrieved (N = 8)

Eligibility

Records Acessed for Eligibility (N = 57 )

Irrelevant Records Excluded (N = 18)

{

)

Included

Studies included in Final Review (N = 39)

|

Figure 1. Prisma diagram for sustainable logistics 4.0.

2.1. Database Selection

In this study, the Scopus database has been selected. There are a few reasons for this
choice. First, Scopus is the largest academic database, consisting of 20,346 journals, as
compared to Web of Science, with 13,605 journals [46,47]. Second, Scopus database has
the capability to do searches on specific subject areas such as Business, Management, and
Accounting [48]. In contrast, IEEE Explore focused on technical and life sciences data-
bases, while PubMed focused on life sciences. Third, the Canopus database has the capa-
bility to run advanced Boolean search, filtration, and export functions for transparent and
reproducible systematic review [49].

2.2. Initial Search and Filtering

In the search strategy, two types of keywords have been considered. First, those that
are related to digital technologies, such as big data and CC, while the second type of
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keywords are related to the environment, such as green and sustainability, which are con-
sistent with the previous literature [50-53].

The initial step in the search strategy was selecting the Scopus database as the source
for these documents. The data were collected on 9 July 2024 from Scopus using the single
complex query as (“Logistic 4.0” OR “Digital supply chain” OR “Industry 4.0”) AND
(“Artificial Intelligence” OR “Augmented Reality” OR “Big Data” OR “Big Data Analytic”
OR “Blockchain” OR “cloud computing” OR “digitalization” OR “Industrial Internet of
things” OR “Internet of Things” OR “Machine Learning” OR “Robotic” OR “Virtual Re-
ality”) AND (“circular economy “ OR “green logistic” OR “sustainability “ OR “green
supply chain management”). Using this query, 1544 documents were found.

Scopus filters were used to select studies. The time frame was set from 2019 to 2024,
to include the last 5 years. This choice was also linked to specific EU strategic decisions,
as the European Green Deal was initiated in the year 2019, which has shaped the path to
carbon neutrality and sustainability, and has started to focus on industry and transport
for sustainable futures [54]. In addition, the COVID-19 pandemic, occurring after that in
2020, has disrupted the traditional supply chain and has boosted the digital adoption in
supply chain and logistics [55]. The time limit has reduced the selected documents to 1471.
In the next step, additional filters were: Limited to Business, Management, and Account-
ing subject areas, document type to Article, Review, and Conference paper in English, and
publication to Final were selected [50,51]. After filtering on Scopus, 65 articles were se-
lected and downloaded for further analysis.

2.3. Validation via Advanced Query

An advanced search query was then used to validate the previous search. It compris-
ing TITLE-ABS-KEY ((“Logistic 4.0” OR “Digital supply chain” OR “Industry 4.0”) AND
(“Artificial Intelligence” OR “Augmented Reality” OR “Big Data” OR “Big Data Analytic”
OR “Blockchain” OR “cloud computing” OR “digitalization” OR “Industrial Internet of
things” OR “Internet of Things” OR “Machine Learning” OR “Robotic” OR “Virtual Re-
ality”) AND (“circular economy “ OR “green logistic” OR “sustainability “ OR “green
supply chain management”)) AND PUBYEAR > 2018 AND PUBYEAR < 2025 AND
(LIMIT-TO (SUBJAREA, “BUSI”)) AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO
(DOCTYPE, “re”) OR LIMIT-TO (DOCTYPE, “cp”)) AND (LIMIT-TO (LANGUAGE,
“English”)) AND (LIMIT-TO (AFFILCOUNTRY, “Italy”) OR LIMIT-TO (AF-FILCOUN-
TRY, “Portugal”) OR LIMIT-TO (AFFILCOUNTRY, “Turkey”) OR LIMIT-TO (AF-
FILCOUNTRY, “Slovenia”) OR LIMIT-TO (AFFILCOUNTRY, “Poland”)) AND (LIMIT-
TO (PUBSTAGE, “final”)). A final number of 65 documents resulted from this process,
which matched exactly and validated the previous simple search.

2.4. Geographical Scope

The scope of the study was limited to five countries: Poland, Turkey, Italy, Slovenia,
and Portugal. These countries were not selected arbitrarily; they were involved in the
funding project associated with this research. Furthermore, socio-economic reasons are
also behind this selection. First, the selected countries have varied GDP and economic
spectra, such as Italy has a 2.37 trillion USD GDP, and Slovenia has 0.07 trillion USD in
2024 [56]. This heterogeneity in economic growth indicates constraints and capabilities for
implementing new technologies in logistics and SC. Second, the World Bank’s 2023 Logis-
tics Performance Index (LPI) indicates differences in logistics capabilities across countries.
Italy has a 3.9 value in timeliness tracking, indicating good performance in delivering
products and tracking logistics. While Portugal has a 3.6 score in timeliness and logistics
competence and quality, it shows that it has focused more on product competence, qual-
ity, and timely delivery. Poland has a 3.9 score in timeliness and a 3.8 score in tracking,
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and timeliness is the key indicator of its logistics. Slovenia’s 3.6 score in infrastructure and
3.4 score in international shipments indicate that Slovenia is more concerned with devel-
oping the logistics infrastructure and international shipments. Turkey has a 3.6 score in
timeliness, a 3.5 score for logistics competence and quality, and tracking [57].

The Digital Economy and Society Index (DESI) was developed to assess digital ma-
turity across European countries and comprises a set of indicators. In this study, small
and medium-sized enterprises with at least a basic level of digital intensity were used,
with the unit of measure being the % of enterprises in 2024. Italy has scored 60.69%, Por-
tugal has scored 53.61%, Poland has scored 50.04%, and Slovenia has scored 50.36% [58],
but Turkey has not yet been included in this index. All the selected countries showed a
shift towards digitalization in organizational processes to transform their businesses.
Fourth, these five countries were also selected based on geographical, sectoral, and stra-
tegic considerations. European economies vary in terms of industrial development, sus-
tainability, and digital transformation across SC and logistics. Situated at the intersection
of Southern and Eastern Europe, Italy and Poland play crucial geoeconomic roles within
the EU. They serve as important centers where many of the largest manufacturing and
logistics companies on the continent focus their activities to take advantage of access to
important markets and international SC. Portugal and Slovenia are small but growing in
investment in digital infrastructure. Turkey is in Europe, but it has created a logistics
bridge between Europe and Asia, along with other European countries. Including Turkey
creates a broader insight beyond the EU 27.

2.5. Study Selection and Data Extraction

In this study, two independent reviewers have screened the studies at two levels.
First, screening was based on the title, abstract, and keywords. In the second stage, re-
viewers studied full texts to align the studies with the research questions. Only studies
that focused on Al, AR, Big data, blockchain, CC, digitalization, IIoT, IoT, ML, Robotic,
and VR technologies in Logistics 4.0, Digital supply chain, and 14.0 to achieve CE, GL,
Sustainability, and GSCM were included. A total of 65 documents were selected after ap-
plying all filters in the Scopus database. In the inclusion criteria, the title, abstract, and
keywords of 65 papers were analyzed to find relevant technologies implemented in digital
SC or logistics 4.0 to achieve sustainability or CE, and 18 documents that were irrelevant
to the study were excluded. Additionally, 8 papers were unavailable to the authors or
lacked open access. Therefore, 39 articles were selected for full-text review for further
analysis.

2.6. Inclusion and Exclusion Criteria

The applied inclusion criteria include the timeframe between 2019 and 2024, pub-
lished in the subject area of Business, Management, and Accounting. The document types
are articles, reviews, and conference proceedings in English. Italy, Portugal, Turkey, Po-
land, and Slovenia were included; the characteristics of the selected studies are presented
in Table S1 in the Supplementary Materials. In contrast, if the article were published at
any other time, in any other geographical location, in any other document type, or in any
other language, these factors would be excluded.

2.7. Data Analysis Tools

The analysis and calculations were performed using Microsoft Excel 365, and
VOSviewer 1.6.20 was used to generate the network diagram. The word cloud was gen-
erated using a free online tool (https://wordcloud.online/ (accessed on 23 August 2025)).
Microsoft Word 365 was used for report writing, and Zotero was used to arrange citations
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and references. Grammar has been checked using the Grammarly Premium version to
remove grammatical mistakes from the final report.

3. Results

3.1. Bibliometrics Assessment

In this section, a bibliometric analysis was performed, and publications were as-
sessed for impact (quartile and journal impact factors) and geography (first author coun-
try of work). The quartiles and impact factors of the journals that published them are ex-
amined to evaluate the impact of this body of research and the topic analyzed in this
study. The quartiles of the journals have been found through Scimago]R [59]. A total of 39
studies from 2019 to 2024 met the inclusion criteria, which were used for further analysis.
The results in Figure 2 indicate that most studies (77%) have been published in Q1 jour-
nals, highlighting the importance, demand, and impact of advanced information technol-
ogies in supply chain and logistics, while considering green and sustainability in the lit-
erature. The lowest ratio (10%) was reported in Q3; no papers have been published in Q4
journals.

Figure 2. Journal Quartiles of included publications in this systematic review study.

The highest-scoring journal was the Journal of Cleaner Production, which published
9 papers on the focused study area between 2021 and 2023. Moreover, the sharp growth
in publications between 2021 and 2023 was reported in the literature. This growth has
drawn attention to digital transformation, which can be integrated into the European
Green Deal. Technological Forecasting and Social Change published four papers between
2021 and 2023, and Business Strategy and The Environment published three documents
between 2022 and 2023, all of which were very reputable Q1 journals. The complete name
of the journal, with the time frame from 2020 to 2024, and the total number of publications
in each journal and each year are mentioned in Table 1.

Table 1. Distribution of included publications per journal name and year.

Journal 2020 2021 2022 2023 2024 Total Studies
Journal of Cleaner Production 3 1 5 9 [37,51,60-66]
Technological Forecasting and 1 1 5 4 (67-70]

Social Change
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Business Strategy and the Envi- 3 [36,71,72]
ronment
Internatior.lal Journal of Produc- 5 [73,74]
tion Research
Sinergie Italian Journal of Man- 1 [38]
agement
Management and Production En- 1 [75]
gineering Review
Tehnicki Glasnik 1 [76]
Engineering Economics 1 [77]
Production Planning and Control 1 [78]
European Management Journal 1 [79]
Competitiveness Review: An In-
. . 1 [80]
ternational Business Journal
IEEE Transactions on Engineer- 1 [81]
ing Management
Journal of Quality in Mainte- 1 [82]
nance Engineering
Internatlon.al ]ourn;.al of Innova- 1 [83]
tion Studies
Management Decision 1 [84]
International Journal of Opera-
tions and Production Manage- 1 [85]
ment
Serbian Journal of Management 1 [86]
International Journal of Physical
Distribution and Logistics Man- 1 [87]
agement
Sustainable Futures 1 [22]
Virtual Economics 1 [88]
Technology in Society 1 [89]
Business Information Review 1 [90]
Engineering Management Jour- 1 [91]
nal
Cleaner LOngth-S and Supply 1 [92]
Chain
Journal of Air Transport Manage- 1 [93]
ment
Grand Total 39

In the next step, the geographical distribution of these studies was determined to
analyze potential biases and identify which countries are conducting the most studies. To
start this analysis, the countries of the corresponding authors were examined. The infor-
mation regarding countries has been collected from the corresponding author’s affiliation.
The maximum number (18) of authors was from Italy, followed by Turkey with four au-
thors. Portugal has three authors, Poland and the United Kingdom have two, and the re-
maining countries have only one. The corresponding author’s country distribution is de-
picted in Table 2. The results indicated that most of the studies from the selected five
countries (Italy, Turkey, Portugal, and Poland) were consistent and aligned with the geo-
graphical scope of this study. Moreover, the results showed international collaboration
from Asia and North Africa, highlighting the EU’s leadership in sustainability, but they
also created a geographical imbalance in the study of the regional perspective.
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Table 2. Geographical distribution of corresponding authors of included publications.

Country 2020 2021 2022 2023 2024 Total
Italy 1 3 4 7 3 18
Turkey 4 4
Portugal 1 1 1 3
Poland 1 1 2
United Kingdom 1 1 2
Brazil 1 1 2
Finland 1 1
Slovenia 1 1
Serbia 1 1
India 1 1
Lithuania 1 1
China 1 1
Russia 1 1
Morocco 1 1

3.2. Technological Applications and Sectoral Focus

To analyze the technological trends under study and implemented in 14.0, digital SC,
and logistics 4.0, this study searched the selected publications for specific keywords re-
lated to these technologies and cross-referenced them with the mentioned applications. It
has also analyzed whether these trends varied when multiple sectors (14.0, digital SC, and
logistics 4.0) were the focus of the publications. The results obtained are presented in Table
3. Most papers were published in 2023, demonstrating a very recent acknowledgement of
these technological trends in industry. Most publications focused on I4.0, and the most
prominent technology mentioned was digitalization. In contrast, logistics 4.0 was the least
focused area, indicating an even more recent awareness of the potential of such techno-
logical trends for this component, and the IoT or IloT was the least considered technology.

Table 3. Digital technological trends in industry 4.0, digital supply chain, and logistics 4.0 across

included publications in this systematic review.

Industrial Revolution Technology 2020 2021 2022 2023 2024 Total
Industry 4.0 Multiple Technologies 1 2 4 7 3 17
Digitalization 2 1 5 1 9
Blockchain 2 1 1 4
Industrial Internet of Things 1 1
Multiple Operations Blockchain 1 1
Multiple Technologies 1 4
Internet of Things 1 1
Digital supply chain Blockchain 1 1
Logistic 4.0 Digitalization 1 1

In the next phase, this study analyzed the technological trends across and between
industrial sectors. The results in Table 4 indicate that the most prominent sectors are ag-
riculture and food, while digitalization is the most notable technology mentioned. Other
industrial industries included automotive, gas and oil, pharmaceutical, and construction.
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Table 4. Crossing between industrial sectors and major technological trends across the included

publications in this systematic review.

Sectors Blockchain Digitalization Industrlal-Internet Inter.n et of Multlple. Total
of Things Things Technologies
Uncategorized 1 3 1 8 13
Agriculture and food 1 2 1 3 7
Manufacturing 1 2 3 6
Supply c.ha.m and lo- 1 4 5
gistics
Multiple Sectors 1 1 2
Electronics 1 1
Small and Medium 1 1
Enterprises
Automotive Industry 1 1
Economic, Technolog-
ical 1 !
aerospace 1 1
Fashion Industry 1 1
3.3. Theories and Methodologies
This study has identified the selected publications and the key theories used in each
work to determine current trends in theoretical framing and the theories applied in these
fields. The theoretical lens, from the perspective of technologies and sectors found in the
body of literature, is mentioned in Table 5.
Table 5. The intersection among theories, sectors, and technology across included publications in
this systematic review.
Industrial .
Theory Sector Blockchain Digitalization Internet of Inter'n et of Multlple. Total
. Things Technologies
Things
Knowledge-based Supply chain and 1 1
View logistics
Mathematical Sector not men- 1 1
Graph Theory tioned
Resour'ce—Based Manufacturing 1 1
View
Social Capital Fashion industry 1 1
Theory
Theory of .
Planned B}elhavior Electronics 1 !
Aerospace 1 1
Agriculture and 1 ’ 1 3 7
food
Automotive indus- 1 1
try
Other Multiple Sectors 1 1 2
Economic, Techno-
. 1 1
logical
manufacturing 1 2 2 5
Small and Medium 1 .
Enterprises
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Supply 'chz.im and 1 3 4
logistics
Other 1 3 1 7 12

The same rationale was used to search for key methodologies in the analyzed publi-
cations. From a methodological perspective, the systematic literature review methods
have been the most widely used in publications (nine). This was followed by seven case
studies, six survey-based, and three bibliometric analyses, found in the selected literature.
The methodological lens, from the perspective of technologies and sectors found in the
body of literature, is mentioned in Table 6.

Table 6. The intersection between methodologies, sectors, and technologies across included publi-

cations in this systematic review.

Industrial Internet of Multiple
Method Sector Blockchain Digitalization Internet of . . tal
. Things Technologies
Things
Bibliometric analysis ~ Uncategorized 1 2
Aerospace 1 1
Agriculture and 1 1 ’
food
Case study Automotive indus- 1 1
try
Fashion industry 1 1
Manufacturing 2
Contingent valuation Electronics 1 1
Delphi Method Supply .chz-;un and 1 1
logistics
Econometric Method Econormc., Techno- 1 1
logical
Fuzzy decision sup- .
Manufacturing 1 1
port system
Interview Uncategorized 1 1
Agriculture and
ISM-ANP approach food 1 1
Multi-criteria deci-  Agriculture and 1 1
sion making food
(MCDM),
fuzzy Analytical Hi- Supply chain and 1 1
erarchy Process logistics
(AHP)
Narrative review Uncategorized 1 1
Agriculture and 1 1
Review food
Manufacturing 1 1
Scientometric analy- ~ Agriculture and 1 1
sis food
Secondary 'data anal- Uncategorized 1 1
ysis
Multiple Sectors 1 1 2
Survey Manufacturing 2
Small and Medium 1 1
Enterprises
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Supply chain and 1 1
logistics
ly chai
Systematic literature Supply chain and 1 1 2
review logistics
Uncategorized 2 5 7
e L Agriculture and
Text classification 1 1
food

The relationship between methods and theories, with a time frame for publications,
was also analyzed to determine whether any trends or preferences emerged. The results
are presented in Table 7.

Table 7. The intersection between methodologies and theories with time across included publica-

tions in this systematic review.

Method Theory 2020 2021 2022 2023 2024 Total
Mathematical graph
- . . 1 1
Bibliometric analysis theory
Uncategorized 1 1 2
Social capital, re- 1 1
Case study source-based
Uncategorized 1 2 3 6
Contingent valuation Theory of ?lamed 1 1
Behavior
Delphi Method Uncategorized 1 1
Econometric method Uncategorized 1
Fuzzy decision support system Uncategorized 1
Interview Uncategorized 1 1
ISM-ANP approach Uncategorized 1 1
Multi-criteria decision-making
(MCDM), fuzzy Analytical Hierar- Uncategorized 1 1 2
chy Process (AHP)
Narrative review Uncategorized 1 1
Review Uncategorized 2 2
Scientometric analysis Uncategorized 1 1
Secondary data analysis Uncategorized 1 1
Knowledge-based 1 1
Surve view
y Resource-Based View 1 1
Uncategorized 3 1 4
Systematic literature review Uncategorized 1 2 3 1 2 9
Text classification Uncategorized 1 1

3.4. SDG Alignment

The present study has examined how Logistics 4.0 and advancements in Digital Tech-
nologies contribute to sustainability and CE, and how they relate to the UN Agenda 2030
and the SDGs. When analyzing this alignment, mixed trends were found amongst the
green and sustainable SC literature. Most studies (21) have not mentioned nor aligned
their methodologies with the 17 SDGs, even though their research focuses on circular or
green practices that are inherently related to sustainability. However, this study also
found that the trend toward including sustainable development frameworks and aligning
studies with the SDGs appears to have increased since 2023. Moreover, the inclusion cri-
teria for SDG alignment required explicitly mentioning the word and/or the SDGs in the
study’s text description. On the other hand, studies were not aligned with the SDGs if they
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did not explicitly mention the SDGs in their publications. On the other hand, the studies
were not aligned with the SDGs, as they did not explicitly mention them in their publica-
tions. Figure 3 illustrates the distribution of the selected publications according to whether
they consider or do not consider the SDGs framework in their content analysis or meth-
odological design. Moreover, the relationship between the SDGs and technologies is pre-
sented in Table 8.

10

9

8
7 2020
6 2021

5
2022

4
2023

3
2024

2

. n ] ]
0

No Yes

Figure 3. Results of the match between included publications per year and their alignment with
SDGs.

Table 8. Relationship between SDGs and technologies.

Technology No SDG Mentioned Yes, SDG Mentioned Total
Blockchain 3 3 6
Digitalization 4 6 10
Industrial Internet of Things 1
Internet of Things 1
Multiple Technologies 13 8 21
Total 21 18 39

3.5. Emerging Themes and Gaps

In this study, a network analysis using VOSviewer was also conducted on the se-
lected studies to determine clustering and analyze potential trends reinforcement. The
output is depicted in Figure 4. Five clusters were identified with this analysis. The red
cluster focuses on digitalization, sustainable development, environmental technologies,
climate change, and the food sector. This red cluster depicts the trend observed in digital-
ization and environmental technologies towards sustainable development to achieve so-
cial, economic, and environmental sustainability. The blue-colored cluster shows a clus-
tering of SC management, sustainable SC management, agriculture, and IoT. Thus, the
blue cluster supports the trend observed in the SC using IoT. The light green-colored clus-
ter focuses on data analytics and digital technologies. Therefore, this light green cluster
supports the use of digital technologies and data analytics across sectors. The purple-col-
ored cluster has focused solely on the industrial revolution, making it a stand-alone trend.
And finally, the dark green cluster is focused on 14.0, CE, blockchain, decision-making,
sustainability, and digital transformation. This dark green cluster supports the link be-
tween 14.0 and achieving sustainability, and the CE with digital transformation to make
rational manufacturing and industrial development decisions.
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social sustainability

The network analysis has also demonstrated an interrelated connection among the
clusters. The red color was more focused on digitalization and sustainable development
clustering, while the blue color was concentrated on SC and IoT. This may imply that SC
is the focal point for reducing carbon emissions through digital technologies to drive pos-
itive environmental change, aligning well with the SDG 13 goals. The green cluster fo-
cused on 4.0, blockchain, and the circular economy, which is directly interlinked with
other (red, blue, purple, and dark green) clusters and with SDG 12, as it involves sustain-
able and responsible production and material flows. Moreover, the light green cluster ap-
pears focused on big data analytics across multiple disciplines, aligning with SDG 9 and
the goal of achieving industrial innovation. It also aligned with the purple cluster, which
is itself contributing to SDGS, aimed at improving SC efficiency and operational and or-
ganizational performance, thereby leading to economic growth.

agriculture
food@ector internetiof things

climatéighange
supplyiehains
environmenial technology

supply chaingmanagement

-y v $
digitalisation dlglt ' g sustainable Supply chains
industrialirevolutions

digital technologies

v 7 Y
md% iy circulariggonomy

sustainabl%velopment

environmentalisustainability

data analytics

6% VOSviewer

economic angsocial effects SUSt%bi“ty blockghain
decisieimaking
industrial development

digital tranéformation manufacturing

Figure 4. Keywords network analysis across included publications in this systematic review.

A list of antecedents, independents, moderators, mediators, and dependent variables
was recorded in Excel. Then, this information was used on the website
(https://wordcloud.online/) to provide the graphical representation of the word cloud
found in this literature search [53]. This method assessed which variables are most prom-
inent in the literature. The results demonstrate that most of the literature has focused on
the SC, technology, performance, innovation, reduction, emissions, CE, integration, and
risk. The resulting word cloud is depicted in Figure 5.

The word cloud showed that the most prominent variables in SC are performance,
integration, and technology. These variables represent the operational side of SC rather
than a holistic approach to sustainability, suggesting that the industry is still prioritizing
economic values over genuine sustainability principles. The sustainability concepts seem
to be applied when they can represent an economic or efficiency (and therefore economic
again) gain in the SC. Moreover, the operational SC efficiency can create a competitive
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advantage in the lens of the Resource-based view theory. On the other hand, the studies
were much less focused on recovery, reuse, and green and circular economy variables
than on operational variables. It clearly indicates a gap in the application and use of the
sustainability concept, as well as in holistic SDG integration across the selected studies.
Moreover, the major categories and their frequencies have been calculated and presented
in Table 9.

dvelep

v

B,
%, pollutani  ntelligence

simultaion ‘3
tmpact

Figure 5. Word cloud based on variables focused on in the included publications.

Table 9. Major categories with their frequencies.

Category Frequency
Environment & Circular Economy 77
Uncategorized 70
Technology & Industry 4.0/5.0 46
Organization, Strategy & Governance 25
Social & Workforce 25
Supply Chain & Closed Loop 16
Economic & Financial 15
Logistics & Operations 14
Risk & Barriers 10
Collaboration & Networks 8
Global & Society/Education 6
Performance & Measurement 5

4. Discussion of the Results
4.1. Literature Insights and Trends

The discussion interprets the findings in alignment with the research questions (RQ
1-RQ 4). The present SLR has explored and synthesized the existing literature on 14.0 [21],
logistics 4.0 [22], and digital SC [23] to find the role of AI[24], AR [25] BDA [26], blockchain
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[27], CC [28], digitalization [29], IIoT [30], ML [31], robotics [32,33], VR [34], and IoT [35]
in driving GL [94] green SC management [95,96], sustainability [97,98], and CE [24]. The
present study has also focused on aligning selected studies with sustainable development
and SDGs by determining their links with CE practices, GL, or green SC management.

Data were collected on 9 July 2024 from the Scopus database in the 2019-2024
timeframe to encompass the last 5 years of research. 1471 documents were retrieved. After
analyzing all the inclusion criteria, 39 documents were selected and explored in depth.
The results showed that most studies were published in Q1 journals in 2023. The most
prominent journals were the Journal of Cleaner Production, with an impact factor of 9.7,
and CiteScore, with a score of 20.4, and the Association of Business Schools (ABS), which
ranks second. Technological Forecasting and Social Change has an impact factor of 12.9,
a CiteScore of 21.3, and is ranked third by ABS. Additionally, Business Strategy and the
Environment have an impact factor of 12.5 and a CiteScore of 22.5, and ABS ranked 3,
highlighting the importance of the topic. The growing trend from 2019 to 2024 in the num-
ber of papers and the higher impact of these publications predict a continued increase in
publications in 2025 and beyond.

The study has focused on Italy, Portugal, Turkey, Poland, and Slovenia, as these five
countries were the focus of the project funding this research and also provide a combina-
tion of geographical, sectoral, and strategic considerations, as stated in Section 2.3. Euro-
pean economies vary in terms of industrial development, sustainability, and digital trans-
formation across SC and logistics. Italy and Poland host the largest manufacturing and
logistics companies in Southern and Eastern Europe. Portugal and Slovenia are small but
also growing in investment in digital infrastructure and digital services. Turkey is in Eu-
rope and has created a logistics bridge between Europe and Asia. Including Turkey in this
study provides broader insights beyond the EU 27. During the data collection, these coun-
tries were filtered as geographically concentrated areas. The results showed that the cor-
responding authors from Italy were the top producers of research publications in this area
of expertise, with 18 of the 39 papers corresponding to them. Turkey had 4 publications,
followed by Portugal with 3, Poland with 2, and only 1 corresponding author from Slove-
nia. Except for Italy, in all the other countries, there is still a significant opportunity to
further research these topics and to increase the adoption and implementation of 14.0 and
Logistics 4.0 technologies to improve their countries’ profiles in CE practices and sustain-
ability.

The selected five countries have contributed to increased digital logistics and overall
sustainability in these areas. In Italy for instance, the Port of Genoa and the Port of Trieste
both have innovative, Port of Genoa and the Port of Trieste both have innovative, e Port
of Genoa and the Port of Trieste both have innovative, the Port of Genoa and the Port of
Trieste both have innovative, and strategically ideal ports. These ports implemented ad-
vanced information technologies such as Al and robotics for digital transition and socio-
economic empowerment in the Port of Genoa [99]. Moreover, the Port of Trieste has
launched the digital freight corridor to streamline logistical operations [100]. In Portugal,
for example, the Port of Sines has also implemented the one-window port operations plat-
form, an innovative setting that increases port efficiency and productivity and contributes
to enhancing its decarbonization and sustainability. Digitalization in Sines Port has also
contributed to digital logistics [101,102].

Poland has implemented advanced information technologies, especially focused on
14.0, interlinked with manufacturing [103], and intelligent systems in logistics [104]. Slo-
venia, on the other hand, has focused more on circular economy practices in transport
[105], and E-logistics [106]. Moreover, Turkey has harmonized their transport and mari-
time policies with the EU [107,108]. Additionally, the digital revolution and technological
advancement have improved the logistics in Turkey [109].
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4.2. 14.0 Technologies in SC and Logistics (RQ1)

The current study has focused on the transformative role of emerging technologies,
such as digitalization in manufacturing [75], agriculture [22,64], to achieve a CE, and sus-
tainability for small and medium enterprises [83]. Blockchain, a prominent SC and logis-
tics technology, has shaped the CE [36]. Moreover, IoT has focused on sectors such as the
agriculture sector to fasten their route to sustainability [69]. Additionally, the most prom-
inent result of our study was the indication that multiple technologies (more than one
technology or a combination of two or more technologies) were found in the SC and lo-
gistics sector for the CE [77,78,87] and sustainability [76]. The multiple technologies cate-
gory was also used and implemented in the manufacturing industry for the CE [71] and
sustainability [62,72]. Adopting and implementing advanced information technologies in
SC logistics has transformed organizational processes into more sustainable ones, directly
linked to the SDGs. However, in the literature analyzed, most studies are not yet aligned
with, or mention, the SDGs in their research [36-38]. However, the trend seems to have
been changing since 2023, and authors are now starting to align their studies with the
SDGs, indicating the vital role of technology in making organizational operations more
efficient and contributing to sustainability.

The fourth industrial revolution has focused on the adoption and implementation of
advanced information technologies in 14.0, logistics 4.0, and digital SC to gain social, en-
vironmental, and economic benefits [74]. This study’s results show that most publications
analyzed have focused on 14.0, with digitalization technology prominent. Internal inte-
gration can be achieved by aligning all organizational processes, mainly supply and lo-
gistics. External integration can, on the other hand, be achieved by integrating all involved
stakeholders, from suppliers to customers, along with the organization itself. Moreover,
real-time decision-making and tracking are also possible with digitalization. The trend
towards digitalization has clearly increased directly with time, as demonstrated in this
study.

When analyzing across industry sectors of application for these technological trends,
the present study has found that the agriculture and food sectors have gained the attention
of scholars in logistics and SC studies [64,69]. Manufacturing, SC, and logistics were the
prominent sectors of usage of these technologies across different market applications
[62,70]. These results can change depending on the timeframe chosen, the study’s frame-
work design, inclusion and exclusion criteria, or by expanding the keyword formulas to
other market applications. And these are avenues open for further research. However, the
significant result is likely to remain true for a longer period, as it clearly demonstrates that
an emergent trend in sustainability, SDG linking, and emerging information technologies
is now being implemented in 14.0 and SC logistics studies and processes. Moreover, digi-
talization technology will continue to play a significant role across broader industrial sec-
tors and contribute to sustainability from an 14.0 perspective.

The results showed that multiple technologies are indeed the preferred route, but
also that Al and IoT dominated, while AR, VR, cloud computing, and robotics are still
emerging. These trends showed the readiness level of each and allowed them to choose
paths for implementing different technologies. Multiple technologies remain mainstream
rather than choosing one in logistics. Moreover, multiple technologies are being used to
improve logistics efficiency, forecasting, facilitation, and warehouse management at the
lowest cost and with the greatest ease of use. In contrast, AR and VR are still emerging, as
implementing these technologies requires higher costs, specialized training and skill sets,
and other associated challenges.

The review confirms that digitalization and blockchain are the dominant technolo-
gies in Industry 4.0, with a strong focus on their ability to enhance operational efficiency,
transparency, and decision-making. However, IoT and IloT remain underexplored,
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despite their potential to further support circular economy goals. This suggests a shift
toward a multi-technology approach, where integrating various technologies rather than
relying on a single one can lead to more sustainable outcomes.

Sectoral concentration in SC and logistics highlights the sector’s strategic importance
in the sustainability transition, especially during natural disasters such as pandemic-re-
lated disruptions. The sectors that have contributed most to sustainability are agriculture,
food, manufacturing, logistics, and SC. In contrast, the fashion and automotive industries
seem to need to increase their focus on sustainability and green practices in their opera-
tions to better align with and contribute to the SDGs. Additionally, other sectors, such as
construction and pharmaceuticals, face both practical and research path-dependency chal-
lenges, which require further research in these expanded sectors to develop robust meth-
odologies for mapping 14.0 adoption in logistics and further aligning with SDG outcomes.

The study shows that sectors such as agriculture and food have advanced signifi-
cantly in adopting these technologies, while industries such as automotive and fashion
lag behind in implementing sustainable logistics practices. This reflects broader industry-
specific challenges and opportunities for further technological adoption, particularly in
sectors where sustainability has yet to be a primary driver.

4.3. Alignment of Studies with UN SDGs (RQ 2)

The present study has explored whether and how scholars have aligned their studies
with the SDGs. Our results show that this is indeed still very limited, but a shift has been
observed since 2023 [74,81]. UN SDG midpoint reviews and EU funding frameworks, such
as Horizon Europe and the Green Deal, required the community to explicitly align studies
with the SDG framework, which may be the reason for the trend observed in this analysis.
Additionally, it was found that there was a lack of a comprehensive SDG framework, ra-
ther than a focus on shaping the research design substantively.

A number of limited studies were conducted with explicit reference to SDGs [64,76].
The literature reviewed has focused on SDG 12, SDG 9, and SDG 13, which aim to develop
links between 14.0 technologies and efficiency, with related goals. Moreover, these goals
were applied with greater emphasis on environmental and economic concerns, while
largely ignoring social goals. An operationalization of SDG frameworks into research de-
signs and outcomes is required to ensure holistic support for sustainability, rather than
just an efficiency gain.

The explicit integration of SDGs with literature faces challenges at the conceptual and
methodological levels, as these studies treat the SDGs as a policy narrative rather than a
research framework, leading to only superficial references. The operationalization of the
SDGs at the organizational and supply chain levels remains challenging, particularly
given the lack of standardized indicators.

While many studies address sustainability and the circular economy, few explicitly
align their findings with the United Nations Sustainable Development Goals (SDGs). The
lack of SDG alignment presents an opportunity for researchers and practitioners to ensure
that digital supply chain innovations are designed not only for efficiency but also for long-
term societal and environmental benefits.

4.4. Theories and Methodologies in the Intersection Among Technology, Sustainability, and
Logistics (RQ 3)

From a theoretical perspective, analysis of scholars’ theories and included publica-
tions has shown several different preferred frameworks. Social capital theory, used by
authors mostly in Italy for sustainable SC, focuses on how social networks, relationships,
and trust can enhance innovation, information flows, and economic opportunities by shar-
ing resources and aligns with the SDGs. On the other hand, the resource-based view,
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which focuses on the resources and capabilities needed to gain a competitive advantage,
is also reported in the analyzed studies. The theory of planned behavior has also been
found and has focused on attitudes and behavior toward adopting new technology for
sustainability.

Authors from Italy have applied this theory to the CE. Mathematical graph theory
has focused on mathematical techniques in SC and logistics for cleaner, circular SC, and
was founded in Poland to support digital transformation. The knowledge-based view the-
ory has focused on fostering innovation, learning, and better management of sustainable
practices aligned with the SDGs, and it has been applied in Italy’s logistics and SC sector.

Contributions to the SDGs from these sectors can be achieved using advanced infor-
mation technologies, such as blockchain, to increase transparency and traceability,
thereby increasing trust in SC and logistics operations [36]. Additionally, BDA and Al
may help analyze the environmental impact of resource use across different scenarios.
Moreover, IoT and CC can help organizations move towards digitalization and CE prac-
tices [67]. These technologies, when used together, will enable organizations to adopt
green, sustainable, and circular practices, reduce emissions and waste, and recycle, mov-
ing towards green business models aligned with the SDGs.

In this systematic literature review, the most prominent methodology used by schol-
ars was also analyzed. Similarly, this study follows a systematic literature review [50,79]
Methodology, followed by case study and survey methods. The logic behind this meth-
odological flow is that technologies have been changing rapidly, and advanced techniques
and technologies have been introduced quickly. Therefore, the authors conduct a system-
atic literature review to identify the latest scientific outputs and technological trends, and
then use the results to infer further and provide guidelines for other empirical or more
marketing-related studies.

The review also identifies a methodological gap; most studies rely on systematic lit-
erature reviews, case studies, and surveys. Future research should consider more quanti-
tative methodologies to better assess the causal relationships between digital transfor-
mation in supply chains and measurable sustainability outcomes.

Theoretical frameworks remain fragmented. The resource-based theory and the the-
ory of planned behavior were indeed the most commonly used theories in this context.
These theories emphasize gaining a competitive advantage and the intention to pursue
specific, directed actions. Still, the multi-theory perspective remains underrepresented in
the analyzed studies in this work. Moreover, institutional theory, resource dependence
theory, stakeholder theory, and socio-technical aspects play an important role in sustain-
able logistics and SC, but these theories still require attention. From a methodological per-
spective, qualitative designs such as case studies and narrative reviews highlight the ex-
ploratory nature of this subject in academia, which may limit the generalizability of the
data obtained in this study. While bibliometric studies demonstrate the growing maturity
level of research. In contrast, quantitative methods such as surveys are increasingly used
in these studies to explain the causal relationships among technology, logistics, and sus-
tainability. Moreover, the quantitative mix method needs to be further employed in aca-
demic studies. Without a stronger theory of integration and methodological diversity,
scholars may be unable to further extend, develop, and test the comprehensive framework
in this area.

4.5. Trends and Areas for Further Investigation (RQ 4)

The network and word cloud analysis have confirmed that most of the analyzed stud-
ies are performance-oriented, focusing on efficiency, optimization, integration, innova-
tion, materials, and economics. The social sustainability aspect remains suppressed under
the economic and environmental aspects when considered. This creates a gap in the SC
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and logistics literature, and today’s consumers demand greater focus on social integration
for the holistic implementation of the sustainability transition.

The cluster pattern derived from the included studies focused on environment,
blockchain, digitalization, circular economy, climate change, and optimization. It indi-
cates that technologies were mostly studied in isolation rather than in combination. There
is a need for a synergetic approach to assess the combined effect on sustainability, includ-
ing transportation- and logistics-oriented efforts, to generate more sustainable outcomes
aligned with the SDGs.

A theory-driven framework and analysis required an emphasis on the contradiction
and trade-offs between efficiency improvements and environmental externalities or re-
bound effects. This gap also explains why and how this happened and identifies the major
causes of these effects in sustainable logistics.

The results point to the urgent need for more integrated, multi-theoretical frame-
works in this area. Theories like the Resource-Based View (RBV) and the Theory of
Planned Behavior are commonly used but fail to fully capture the complexities of technol-
ogy adoption in the supply chain. Integrating the Technology Acceptance Model (TAM),
Technology, Organizational, Environment (TOE) framework, and socio-technical theories
could offer a more holistic perspective on the digital transformation of supply chains.

5. Conclusions

This study conducted a systematic literature review (2019-2024) to analyze the inter-
section of 14.0, SC, and sustainability, and their links to the SDGs. A total of 65 academic
papers were found in this search to be relevant, and a final number of 39 full-text articles
were included in this review and examined to answer the four research questions posed
at the end of the introduction of this manuscript.

The present systematic literature review focused on logistics and SC technological
transformation trends, analyzing the technologies used and their links to the SDGs frame-
work. New technologies in the Al era are revolutionizing traditional SC and logistics op-
erations, making them more efficient and transparent, enabling real-time responses, pre-
dicting future trends and patterns, and automating processes to add value to SC and lo-
gistics for the future. Similarly, adopting and implementing AR, VR, and ML will improve
warehouse performance through demand forecasting, efficient use of warehouse space,
and regulation of the inflow and outflow of raw and finished materials.

The findings showed that research on 14.0, SC, and sustainability has been increasing
since 2019, particularly in the five analyzed countries of this study, driven most likely by
the launch of the European Green Deal policy framework in 2029, sustainability goals,
consumer demand, and the commitments countries have taken under the UN Decade of
Action for SDGs.

This study has shown that this topic is highly relevant to the academic community,
as most studies are published in high-impact Q1 journals. Even with a small sample of 5
countries, a reasonable number of studies in the last 5 years were found, and the trends
indicate that this number is increasing. The results obtained have also demonstrated that
Italy is the leading country amongst those studied in the study of emerging information
technologies in manufacturing and SC logistics. Portugal and Slovenia are still developing
their roadmaps and hold several opportunities to bolster the use of these technologies
across the SC and logistics value chains. When considering technological trends, Industry
4.0 played a vital role in sustainable logistics 4.0. The data obtained revealed that multiple
technologies (with Al and IoT being the most widely used) dominated, whereas AR and
VR are still in the exploration stage. 14.0 seems to have gained momentum since 2023,
when it spurred the adoption of multiple technologies to achieve sustainability across the
manufacturing, agricultural, SC, and logistics sectors. The network analysis developed
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within the scope of this study has highlighted I4.0 trends related to sustainability, CE, and
environmental concerns in the sustainable SC, using both IoT and blockchain.

When analyzing these trends through the lens of the sustainability and SDGs frame-
works, this study found that most scholars and analyses are now aligning with the SDGs.
Our data indicated that SDG alignment is skewed toward environmental and efficiency-
related aspects, while the social dimension is underrepresented. However, when compar-
ing the most prominent theories, the resource-based theory, the theory of planned behav-
ior, and knowledge-based theories were at the top, which may indicate that there is al-
ready a growing awareness of alignment between these studies and the needed sustaina-
bility framework and sustainable resource management along the CS and logistics value
chains. Additionally, systematic literature reviews, bibliometrics, case studies, and survey
methods have gained traction among academics. The results of this study highlighted the
theoretical use; the resource-based view was prevailing but rarely integrated into the
broader perspective. The quantitative mix-method approaches would be most suitable for
explaining the causes of the observed relationships.

Finally, our word cloud analysis has shown that the literature primarily focuses on
performance, SC, and technology, and aligns with the results obtained by the authors.
This confirmed that most studies are performance-oriented and insufficient to explain so-
cial integration for critical reflection on systemic sustainability impacts.

5.1. Research Implications

The present study shows that the resource-based view (RBV) remains prominent, fo-
cusing primarily on competitive advantage. However, it has tended to overlook institu-
tional and socio-technical aspects, which are essential for the effective implementation of
Industry 4.0 in sustainable logistics. By highlighting this limitation, the study recom-
mends the development of an integrated, multilevel framework that addresses not only
efficiency and competitiveness but also broader sustainability concerns, particularly social
sustainability, thereby contributing to theoretical advancement [110].

For managers and practitioners in sustainable logistics, the study also provides prac-
tical guidance. It demonstrates that multiple technologies, especially Al and IoT, are al-
ready mainstream in logistics, whereas AR and VR remain underutilized. The findings
suggest that organizations adopting cross-technology strategies combining traceability,
predictive analytics, and supply chain transparency can better balance efficiency with sus-
tainability outcomes.

5.2. Limitations and Future Directions

The present study has three main limiting factors. First, this study was restricted to
the period 2019-2024, and although it coincided with the launch of the Green Deal, it may
be biased or limited by the COVID-19 pandemic’s impact on these studies. In the future,
this time frame can be increased, and comparisons on rate and coverage can be pursued.
It will also provide insights into technological trends over time. Second, the geographical
scope was somewhat limited; this study has selected only five countries: Italy, Portugal,
Turkey, Poland, and Slovenia, as these countries are related to the scope of the funded
project behind the study and sustainable logistics 4.0. However, future studies can expand
on geographical coverage to further broaden this study’s impact. Additionally, adding
other EU countries (such as Ireland, Germany, and Finland) and Asian Countries (such as
China, Pakistan, and India) may provide a more diverse and comparative cross-country
perspective. Moreover, focusing on the selected five countries may create some regional
bias. Additionally, it may create economic bias, as highly developed countries will adopt
new technologies earlier than low-income countries, and in a smaller example like this,
the bias effect can be greater.
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Third, this study was also restricted to one database (Scopus) because it is the largest
and aligns with the systematic literature review goals, especially those focused on 14.0,
sustainability, and supply chain. However, other studies can be found in other databases
such as Web of Science and IEEE, or multiple databases can be used in future studies. It
will reduce the selection bias and increase inclusivity but substantially increase the study
burden and time.

This systematic literature review can also be tested empirically in the future. This
study focused on 14.0, but future studies can focus on Industry 5.0 (I5.0), an emerging
concept. Moreover, this study has focused solely on the technological concept; in future
studies, the human factor may also be analyzed, including training, technological capabil-
ities, and management support. Finally, future studies can develop a comprehensive
framework to integrate the I5.0 technological capabilities to create CE practices and
achieve sustainable performance. Likewise, socioeconomic benefits can be achieved
through logistics and digital transformation of the SC.
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