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Abstract The major aspects and impacts of the interrelationships between Industry 4.0 (I4.0) technology and
Lean Supply Chain Management are discussed in this article (LSCM). Many practical LSCM systems based on
I4.0 have lately appeared [1]. Despite this, there has been little research into the use of I4.0 technologies within
LSCM. Machine learning, smart factories, blockchain, and the internet of services (IoS) are all possible LSCM
revolution enablers. The goal of this research is to find out more about present and potential I4.0 technologies
that can improve LSCM research and application in order to fill a gap in the current literature. A Systematic
Literature Review (SLR) technique was used for the collection, selection, and evaluation of published literature.
We looked at 79 studies published between 2010 and 2021 that were found in the Scopus database.
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1. Introduction

Supply Chain Management (SCM) has been used to manage and coordinate physical and inbound and
outbound logistics processes and data flows, and procedures with other businesses [2], [3]. SCM aims to
reduce all sorts of waste by minimizing internal and external sources of variation [3].

Lean is a philosophy of management that has grown since its inception as a collection of tools for
manufacturing (for instance, Just in Time - JIT) into a human-centered global view that can be applied
to any business and in any context (for example, Lean Management - LM) [3]. Lean Supply Chain
Management (LSCM) is the deployment of Lean Manufacturing (LM) throughout the supply chain
(SC) to drastically improve all operations, pertinent information, processes, and equity markets from
the perspective of the end consumer.

Industry 4.0 technologies assist businesses in improving their business sectors in order to maintain
competitiveness and competition in order to deliver high-quality products to the correct customer in the
quickest time feasible while satisfying client needs [4]. Thus, the goal of this research is to maximize
the value of research by locating and evaluating works on this topic, as well as their interactions and
classification, to aid in their study and the recognition of research gaps, in order to gain important
insights into any assessment criteria lines that need to be examined or extended. The current study’s
research questions are as follows:
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• (RQ1) Which I4.0 technologies are most frequently used in LSCM research?
• (RQ2) What are the potential I4.0 technologies that can be employed in LSCM studies?

In terms of the structure of this article, the following is a breakdown of the study’s structure. The
research’s methodology, as well as the facts around how the review was carried out, is detailed in the
next section. After then, the analysis and synthesis section deconstructs each study into its component
elements. Finally, the outcomes are assessed. The report’s concluding part summarizes the findings and
provides some conclusions [5].

2. Methodology

To examine the state of research into the LSCM-I4.0 technologies interaction, the SLR approach was
chosen [5], [6]. The main advantages of this method are that it ensures a systematic, repeatable, and
rigorous workflow for thoroughly and objectively integrating current data [5]. The chosen method is made
up of five phases that were suggested by [6]. This approach [7] and the Supply Chain Management field [8]
have been updated to include the criteria developed to construct a thorough SLR in the area of Operations
Management (OM), as well as to ensure the correctness and efficiency of the outcomes. The five stages
are summarized here (see Figure 1).

Figure 1. Steps of Systematic Literature Review. Source: Adapted from [5].

2.1. Locating and assessing relevant studies
The purpose of the third stage is to get rid of any papers that aren’t relevant. This is performed by

determining which publications should be included in the review (inclusion criteria) and which should be
discarded without further inquiry (exclusion criteria) [5], [6]. This approach is depicted in Table 1.

2.2. Analyzing and using the results
Based on the selected papers, Figure 2 depicts the evolution of the interactions between LSCM and

Industry4.0 from 2010 to 2021. Figure 3 shows how the material for this study was gathered from 26
publications between 2010 and 2021. Table 2 shows a list of the most important periodicals’ contributions.
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Table 1. Stages involved in the selection of articles for this Study.

Details Number of records
Stage 1: Keywords
search

• Keywords: (lean, just in time}, supply
chains, logistics, Industry 4.0, information
systems, information technology, informa-
tion and communication technology, techno-
logical innovation, internet of things, cloud
computing, software, artificial intelligence,
cyber security technology, augmented reality
• Search Databases : SCOPUS, • Field :
Title, Abstract, Keywords, • Article type:
Academic/scholarly and peer-reviewed jour-
nals, • Time range: Published from 2010 to
June 2021.

622

Stage 2: Select and
sort

• Inclusion criteria: Articles addressing issues
in Industry 4.0 technologies of whole or
part of LSCM. • Exclusion criteria: Work-
ing papers, Conference papers/proceedings,
Company/Industry reports, Market reports,
Editorials and News reports. Articles written
in any language other than English.

254

Stage 3: Refined
select and sort

• Inclusion criteria: Article should be
published in ABDC/ABS ranking OR
published in journals dedicated for LSCM
and Industry 4.0 technologies • For other
journals: Articles must have standards of
perceived quality of relevance, rigor, and
readability (H index and SCImago ranking
was considered)

79

3. I4.0 Technologies

Another factor on which the studied material is based is the I4.0 technologies that have been
implemented or discussed. Industry 4.0 is defined as a systematic adoption of high-tech innovations [7],
and any information technologies used in industry to improve efficiency and effectiveness while complying
with Internet connectivity are termed I4.0 technologies [8], [9]. Table 3 displays the overall count of I4.0
tools found throughout the literature. the total count of I4.0 tools, however, exceeds the total number of
articles because the majority of articles employed numerous I4.0 technologies.

First and foremost, we must examine the Internet of Things (IoT) as the most pervasive I4.0 technology,
which is regarded as a key technology of Industry 4.0 since it allows for real-time evaluation of the entire
system [[10], [11], [12], [13]]. Big data and artificial intelligence come in second and third, respectively, with
19 mentions each, probably due to the breadth of their applications. IT (six times), Augmented Reality,
Virtual Reality, Autonomous vehicles, and 3D printing (four times each), ERP, Additive manufacturing,
Advanced Manufacturing technologies, and Internet of Services are the next most prevalent technologies
(15 times each), followed by cloud computing (15 times), CPS, robotics, and RFID (10 times each) (two
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Figure 2. The Thematic Evolution.

Figure 3. Time distribution.

times each). Barcode systems and electronic data interchange are the only remaining technologies that
are used once.

4. Discussion

Although there are various I4.0 technologies that can be employed in LSCM, our data show that
some are used more frequently than others. The Internet of Things (IoT) is the most widely used and
well-known, consisting of a network of interconnected, internet-connected devices that allows users to
control data through a wireless grid utilizing an integrated architecture[11], [12]. Inventory management,
manufacturing systems, and production planning are all examples of LSCM applications, as are supplier
selection, lean operations, process planning, and demand forecasting. IoT is becoming more relevant in
today’s commercial industries, according to [13].

The second technology is AI, which refers to machines’ ability to communicate with and emulate human
capacities [14]. LSCM has been identified as one of the most AI-capable companies in the industry. Despite
widespread interest among practitioners and academics (as indicated by the large number of AI-related
articles, such as this one) [15], [16].

Big-data, a mix of structured, semistructured, and unstructured data accumulated by organizations and
mined for information [17], is another technology mentioned in the LSCM literature. In terms of LSCM,
BD has been employed in a number of studies and for a variety of objectives, including calculating the
quantity of materials deliveries [18], estimating the procurement process accurately [19], selecting suppliers
[20], and supplying a decision-making support system [21].
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Table 2. Classification by journals.

Journal Articles % of Total
INTERNATIONAL JOURNAL OF PRODUCTION RESEARCH 16 20%
PRODUCTION PLANNING AND CONTROL 7 9%
INTERNATIONAL JOURNAL OF SUPPLY CHAIN MANAGE-
MENT

6 8%

JOURNAL OF MANUFACTURING TECHNOLOGY MANAGE-
MENT

5 6%

INTERNATIONAL JOURNAL OF LEAN SIX SIGMA 4 5%
PROCEDIA MANUFACTURING 4 5%
SUPPLY CHAIN MANAGEMENT 4 5%
EXPERT SYSTEMS WITH APPLICATIONS 3 4%
IEEE ENGINEERING MANAGEMENT REVIEW 3 4%
INTERNATIONAL JOURNAL OF BUSINESS PERFORMANCE
AND SUPPLY CHAIN MODELLING

2 3%

INTERNATIONAL JOURNAL OF INFORMATION SYSTEMS
AND SUPPLY CHAIN MANAGEMENT

2 3%

INTERNATIONAL JOURNAL OF INTEGRATED SUPPLY MAN-
AGEMENT

2 3%

INTERNATIONAL JOURNAL OF LOGISTICS SYSTEMS AND
MANAGEMENT

2 3%

INTERNATIONAL JOURNAL OF OPERATIONS AND PRODUC-
TION MANAGEMENT

2 3%

INTERNATIONAL JOURNAL OF PRODUCTIVITY AND PER-
FORMANCE MANAGEMENT

2 3%

INTERNATIONAL JOURNAL OF QUALITY AND RELIABILITY
MANAGEMENT

2 3%

INTERNATIONAL JOURNAL OF VALUE CHAIN MANAGE-
MENT

2 3%

JOURNAL OF BUSINESS LOGISTICS 2 3%
LOGISTICS JOURNAL 2 3%
IEEE SOFTWARE 1 1%
IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT 1 1%
INTERNATIONAL JOURNAL OF APPLIED MANAGEMENT
SCIENCE

1 1%

INTERNATIONAL JOURNAL OF AUTOMOTIVE TECHNOL-
OGY AND MANAGEMENT

1 1%

INTERNATIONAL JOURNAL OF BUSINESS SCIENCE AND
APPLIED MANAGEMENT

1 1%

INTERNATIONAL JOURNAL OF INDUSTRIAL ENGINEERING:
THEORY APPLICATIONS AND PRACTICE

1 1%

INTERNATIONAL JOURNAL OF LOGISTICS RESEARCH AND
APPLICATIONS

1 1%

Total 79 100%

Many research take advantage of cloud computing, a paradigm for providing omnipresent, efficient, on-
demand network connectivity to a pool of configurable computer resources that can be quickly provided
and released with minimal operational labor or service provider involvement [18].
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Table 3. Total frequency of I4.0 technologies used.

I4.0 Technologies Amount
IoT 23
artificial intelligence 19
Big data 19
Cloud computing 15
RFID 10
Cyber physical systems 10
Robotics 10
Information technology 6
Autonomous vehicles 4
3D printing 4
Virtual Reality 4
Augmented Reality 4
Internet of Services 2
Enterprise resource planning 2
Advanced Manufacturing technologies 2
Additive manufacturing 2
Barcode Systems 1
Electronic data interchange 1

LSCM research has used cloud computing in a variety of methods, including supply chain risk
management [19], leagile SCM [20], supply chain negotiations [21], and real-time workflow management
with information available to all stakeholders.

RFID is another I4.0 technology that is regularly utilized in LSCM experiments. RFID (radio frequency
identification) is a technique that employs radio transmission information from an electronic chip, known
as an RFID tag, affixed to a system, to identify and track a thing across a reader [22]. In LSCM and
other sectors, RFID has been widely employed to address a range of difficulties. Inventory tracking and
management [23], supply chain automation [24], supply chain communication and collaboration [25], and
superior quality service and cost reduction in general [26] are some examples of uses.

CPS, which may be conceived of as a platform that link together the factual and virtual worlds [27],
is one of the most relevant I4.0 technologies in the LSCM literature, according to the findings. CPS
has become a powerful technique in many LSCM investigations due to its vast variety of applications,
including supplier selection flexibility [23], cross-company information collection and transmission [24],
supply chain network architectural and engineering optimization [25], and the configuration of agile supply
chain networks[28].

Robotics, a combination of science, engineering, and computer that builds devices known as robots [28],
is another technology used in the I4.0-LSCM literature. LSCM has been used in a range of studies and for
a variety of reasons, including synchronizing end-to-end supply chain processes [29], reducing inventory
check frequency [29], optimizing picking, sorting, and storing times [30], and minimizing warehousing
expenses [31].

Information technology, Augmented Reality, Virtual Reality, Autonomous vehicles, Advanced
Manufacturing technologies, Internet of Services, 3D printing, Barcode systems, and Additive
manufacturing are among the technologies used in LSCM studies, in addition to the most significant
I4.0 technologies discussed thus far.
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5. Conclusion

This paper’s goal was to find, evaluate, and assess literature on LSCM and I4.0 technologies
interrelationships. Over the course of five steps, we looked at 79 articles that were chosen. This study
provides a framework for scholars and practitioners to use in their research. For scholars interested
in this area, our investigation and identification of the issue handled in the interrelationships among
LSCM and I4.0 technologies is relevant. Previous literature research on this topic has disregarded the
interrelationships between LSCM and I4.0 technologies; As a result, this work covers an important gap
in the literature.

Despite this, further research on the application of new I4.0 technologies in LSCM contexts is required,
since they demand more attention from academics due to their growing potential and capacity to meet
LSCM objectives. There are also upcoming I4.0 technologies, such as Blockchain, smart factories, and
advanced manufacturing technologies, whose impact on the LSCM environment has yet to be investigated.

Finally, given to the obvious SLR methodology employed, this strategy has significant limitations. On
the one hand, we only looked at press pieces and articles written in English that met our quality and theme
requirements (for instance, use of the Scopus database or keywords). As a result, it’s possible that some
lean and supply chain papers were overlooked (publication bias). Given that our SLR spans a time when
Industry 4.0 ideas were still in their infancy, i.e. the researchers’ own standards. These constraints, on
the other hand, are inextricably linked to the SLR approach, as adequate limitations must be established
in order for the review to be practical.
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