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Abstract 
 

This study analyzes trends and relationships in Lean, agile, and agile supply chain strategies through bibliometric 
methods and content analysis. Using data from the Scopus database for the period 1996-2023, this study maps the 
evolution of research with the help of the Biblioshiny and VOSviewer tools. The results of the analysis reveal that 
publications related to supply chain strategies have shown a consistent increase, especially after 2015, with the highest 
number in 2023. In terms of contributions, the study identifies the most influential authors, institutions, and keywords 
in the related literature. Key findings point to a strong interconnection between Lean, agile, and agile strategies, 
reflecting the broader integration and application of the three strategies in Supply Chain Management research and 
practice. The study also highlights that recent research tends to focus on how these three strategies can be used 
synergistically to meet supply chain challenges in an increasingly dynamic and complex business environment. This 
conclusion offers important insights for academics and practitioners alike, indicating that the incorporation of Lean, 
agile, and leagile strategies can provide greater flexibility in addressing market demand volatility and supply chain 
uncertainty. Thus, this research makes a significant contribution to the understanding of the development of supply 
chain strategies and offers a basis for further study and practical implementation in supply chain management. 
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Introduction
Today, the global business environment 

recognizes and understands the complexities and 

dynamics of a rapidly changing world (1). A 

business environment is defined by the presence of 

volatility, uncertainty, complexity, and ambiguity 

(VUCA). Volatility shows dynamics in the form of 

speed, volume, magnitude, and dynamics of 

change. Uncertainty indicates that events are 

unpredictable. Complexity indicates confusing 

problems. Ambiguity shows the unclear reality and 

conditions that have various meanings. Enhancing 

supply chain (SC) performance in the VUCA 

environment is increasingly prioritized by both the 

business sector and the academic community (2). 

The paradigm of Lean and agile strategies in the SC 

has received attention given the many changes in 

demand from stakeholders to serve unpredictable 

markets.  The adoption of Lean and Agile SC 

enhances organizational flexibility, 

responsiveness, and risk mitigation, enabling 

effective management of volatility (3).  

The theory of Lean Supply Chain Management 

(LSCM) has garnered interest ever since Lamming 

(4) initially introduced the term. LSCM facilitates 

the removal of waste, improvement of quality, 

reduction of costs, and enhancement of flexibility 

throughout the supply chain (4–6). LSCM practices 

have been recognized as effective strategies for 

enhancing competitiveness, managing 

environmental uncertainty, and addressing the 

challenges posed by global climate change, social 

responsibility, global pandemics like COVID-19, 

and demand uncertainty (7). Simplifying internal 

and upstream processes can improve the 

effectiveness of Lean principles on performance 

(8). Lean management is a methodical elimination 

of tasks that do not add value to an organization. 

When applied across the entire SC, it can enhance 

corporate performance and the capacity to gain a 

competitive edge (9). The goal of Lean Supply 

Chain (LSC) is to meet individual customer needs 

efficiently and effectively by minimizing costs and 

waste (10). LSC employs management practices 

such as Just-in-Time (JIT), Kanban, and Six Sigma, 

along with manufacturing techniques like tensile 

flow and setup time reduction (11).  

The concept of agile strategy was introduced in the 

1990s, nearly two decades ago (12). Agility is 

described as a paradigm that integrates various  

organizational elements, including structure,

This is an Open Access article distributed under the terms of the Creative Commons Attribution CC BY 

license (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, 

and reproduction in any medium, provided the original work is properly cited. 

(Received 24th May 2024; Accepted 17th October 2024; Published 30th October 2024)     

https://www.pmi.org/disciplined-agile/vuca-volatility-uncertainty-complexity-and-ambiguity
https://www.pmi.org/disciplined-agile/vuca-volatility-uncertainty-complexity-and-ambiguity
https://www.pmi.org/disciplined-agile/vuca-volatility-uncertainty-complexity-and-ambiguity


 
Riska and Munawaroh,                                                                                                                              Vol 5 ǀ Issue 4 
                                                                                                        

83 

 

logistics, information systems, and overall mindset 

(13). Viewing agility as a commercial paradigm 

underscores its critical role in the business world 

and highlights its contemporary relevance (14). 

Agility primarily focuses on an organization's 

ability to thrive and compete in ever-evolving 

environments. Organizations that adopt agility 

exhibit a swift and effective capability to respond 

to shifting demands and environmental changes 

(15). Agile supply chains (ASC) prioritize the 

rapidity, adaptability, cost-effectiveness, 

flexibility, and enhanced production of goods and 

services (3). Businesses must not only be flexible 

but also resilient, meaning they go beyond 

flexibility in responding to unpredictable external 

threats. This concept has been widely used in 

various industries but remains somewhat vague 

(16, 17). It has gained significant attention since 

the global COVID-19 pandemic (18–22). In the 

context of manufacturing and service industries, 

ASC can improve a company's competitive ability 

in vulnerable environments (23, 24).  

Lean and agile are two important strategic 

approaches, so many companies have 

implemented both approaches simultaneously, 

often referred to as hybrid strategies (25–27) or 

leagile supply chains (28). The leagile approach 

was first introduced by Lehigh University 

researchers in the early 1990s and demanded that 

companies be responsive to changes in consumer 

demand, both quantity, quality, and product design 

(29). Leagile is a combined strategy of Lean 

manufacturing upstream and agile response 

downstream (30). The primary distinguishing 

feature of this chain is the decoupling point (DP), 

which serves as the strategic stockpile within the 

SC. Efficiency is the primary objective in the 

upstream part of the DP, whereas responsiveness 

is the primary objective in the downstream section 

(31). 

Leagile enables organizations to produce products 

in a standardized format for as long as feasible, and 

thereafter assemble them upon receiving an order 

or request from the end customer (32). Companies 

need to implement leagile SC design because it 

allows them to remain cost-effective and 

responsive at the same time to grow according to 

retail and market demands (33). The leagile model, 

especially in the service sector, is grounded in 

specific values and cultural elements (34). The goal 

is to provide faster and more adaptable responses 

to evolving customer needs, facilitate more 

efficient integration of customer feedback, 

improve team communication, increase 

productivity, and drive a paradigm shift in thought 

processes.  

The increasing adoption of Lean, agile, and leagile 

strategies by companies has prompted scholars to 

conduct an in-depth literature review. In the 

context of Lean Supply Chain Management (LSCM), 

a study using bibliographic clutch analysis was 

conducted to identify important intellectual 

advances in the most cited literature (11, 35). 

Their research reveals that this literature focuses 

on two main areas: Supply Chain aligning Lean and 

agile principles, and performance evaluation. In 

addition, they explored critical issues and 

prospective trends in LSCM during the period 

1996–2018 using a longitudinal keyword network 

analysis. An innovative roadmap model that 

integrates the concept of Lean and green supply 

chain in Digital Supply Chain Management has 

been introduced to achieve sustainable 

performance (36). In addition, research on the 

development of information technology (IT) 

themes in SCM Lean and agile during the period 

1996 to 2019 provides important insights into 

technology trends in SCM (37). A recent literature 

review in SCM agile, which uses systematic 

network analysis, also shows the dynamics and 

application of agile strategies in supply chains 

(38).  

Previous literature studies mostly analyzed solely 

Lean and Agile. This study further analyzes Lean, 

agile, and leagile supply chain strategies using 

bibliometric analysis. The study includes leagile 

analysis because many businesses are 

implementing Lean, and agility approaches 

simultaneously in response to an increasing VUCA 

environment. 

This research presents a novel and contemporary 

perspective on the evolution of Lean, agile, and 

leagile SCM, surpassing prior studies conducted 

between 1996 and 2018 (35) as well as covering 

the period from 1996 to 2019 (37). Notably, our 

investigation extends the timeframe to 2023, 

providing a more comprehensive and up-to-date 

analysis of this crucial subject.  

To better understand the evolution and impact of 

these strategies in SCM, this research seeks to 

answer the following key questions: 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3008464
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3008464
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RQ1: What are the research trends related to Lean, 

Agile, and Leagile strategies in Supply Chain 

Management from 1996 to 2023? 

RQ2: Is there any interrelation or dependency 

between the implementation of Lean, Agile, and 

Leagile strategies in supply chains operating in 

VUCA environments? 

RQ3: What are the most prominent topics in 

research on Lean, Agile, and Leagile SCM based on 

bibliometric analysis? 

RQ4: What are the emerging areas and potential 

gaps in Lean, Agile, and Leagile Supply Chain 

Management research that future studies should 

explore? 

The purpose of this paper is to investigate research 

trends where Lean, agile, and leagile paradigms 

coexist in the realm of SC. In this study, a 

bibliometric analysis, mainly focusing on the 

Scopus database, was conducted to check whether 

there is any interdependence between the 

mentioned approaches and to identify the most 

prominent topics related to these studies as well as 

research trends in this area. 

This paper begins with an introduction to the topic 

of synergy and literature related to Lean, Agile, and 

Leagile management approaches. The research 

methodology section describes the data collection 

steps and bibliometric analysis process. This is 

followed by the presentation and discussion of the 

main results. The paper concludes by proposing 

the need to utilize Lean, agile, and leagile 

approaches to optimize organizational 

management. 
 

Methodology 

The methodology outlined in this study presents a 

hybrid narrative approach to conducting 

systematic reviews of research papers within the 

realm of strategic supply chains, which include 

Lean, agile, and leagile strategies. This approach 

combines elements of structured review, 

bibliometric analysis with the help Biblioshiny 

App, and narrative review to explore topics 

holistically (39). Bibliometric analysis using 

Biblioshiny has advantages because it will produce 

some information. Information obtained from 

Bibliometric analysis using Biblioshiny is in the 

form of a) The trend of citations over time for the 

number of papers published on Lean Supply Chain. 

b) The concepts of Agile Supply Chain and Leagile 

Supply Chain. c) List of the top 10 research 

publications. d) The three-field plot consists of 

three sections: the left field represents the sources 

of publication, the middle field represents the 

author, and the last field represents the keywords. 

e) Examining Author Productivity Using Lotka's 

Law; f) Visualizing Author Productivity Using 

Lotka's Law; g) The top 20 keywords used in the 

author's keyword section of the papers; h) A word 

cloud representing the author's keywords; i) Most 

Relevant Affiliations; j). Country's Production of 

Research Articles; k) Clusters of high-frequency 

keywords in the studies on Lean, agile, and Lean in 

supply chain; l) Overlay Visualization of Supply 

Chain Strategy (Lean, Agile, Leagile); and m) Co-

Citation Network of the Authors in the Collected 

Sample. 

The initial step in conducting a bibliometric 

analysis involves selecting appropriate data 

sources that align with the objectives of the study. 

While there are a large number of bibliographic 

databases available, there are five main databases 

commonly used in bibliometric analysis: Web of 

Science (WoS), Scopus, Google Scholar (GS), 

Microsoft Academic (MA), and Dimensions (40). 

For this particular study, Scopus was chosen as the 

primary research database due to its extensive 

collection of documents. In addition, Scopus offers 

a variety of data export formats (BibTeX, RIS, and 

CSV), which are compatible with various tools used 

for bibliometric science mapping analysis (37, 40, 

41). Scopus also offers a wide coverage of relevant 

journals related to Supply Chain Management 

topics, which ensures that the research is based on 

extensive and representative data. In this study, we 

examine the yearly evolution of citations, paper 

counts related to Lean, Agile, and Leagile Supply 

Chains, research publications, author productivity, 

keyword analysis, affiliation and country analysis, 

thematic research areas, the temporal scope, and 

co-citation analysis.  

The search was conducted on December 25, 2023, 

and focused on the following keywords: "Lean 

Supply Chain," "Agile Supply Chain," and "Leagile 

Supply Chain," applied to document titles, 

abstracts, and keywords. The search results 

included publications from 1996 to 2023, as 

Scopus only returned articles within this range. We 

further refined the search by applying filters: a) 

publications not in English were excluded, b) 

documents not categorized as "Articles" were 

removed, and c) only publications from peer-

reviewed journals were included.  
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The resulting collection consists of 497 

publications, which we export in BibTeX and CSV 

formats for subsequent analysis using two widely 

recognized and effective bibliometric analysis 

tools, biblioshiny (42) and VOSviewer (43). This 

study followed a structured approach in compiling 

a bibliometric analysis, as shown in Figure 1.

 

 
Figure 1: Research Methods 

 

Results  

Bibliometric analysis is a research methodology 

that combines statistical and quantitative 

techniques to reveal underlying patterns in 

scientific publications. This is extremely important 

when it comes to mapping science, particularly 

when empirical contributions lead to a broad, 

fragmented, and contentious study field (42). 

Following that, the study used biblioshiny, a web-

based interface for bibliometrix, to produce a 

three-field plot and visually represent author 

productivity using Lotka's law. Furthermore, word 

clouds are generated to represent the most 

commonly utilized terms and monitor the output 

of authors over a period utilizing the biblioshiny 

application. Important information about database 

collections can be found in Table 1.  

Based on Figure 2, which illustrates the yearly 

citation trend from before 1999 to 2023, there is a 

clear and steady increase in the number of 

citations related to Lean, agile, and leagile supply 

chain strategies. In the early years, citations were 

minimal, indicating that research on these topics 

was still developing. However, from 2004 

onwards, there is a noticeable rise in interest, with 

a more significant surge after 2012. By 2023, 

citations peaked at 2,800, reflecting the growing 

academic and industrial focus on these strategies, 

especially in response to global supply chain 

disruptions, such as the COVID-19 pandemic. This 

figure underscores how critical these strategies 

have become in addressing the challenges of 

modern supply chain management, emphasizing 

the importance of flexibility, efficiency, and 

resilience (44, 45).
 

Table 1: Main Information Regarding the Collection 

Description Results Description Results 

Timespan 1996:2023 Author's Keywords (DE) 1282 
Sources (Journals) 242 Authors 1147 
Documents 497 Authors of single-authored docs 50 
Annual Growth Rate % 15.23 Single-authored docs 55 
Document Average Age 7.2 Co-Authors for Doc 2.94 
Average citations per doc 36.84 International co-authorships % 24.9 
References 1 article 493 
Keywords Plus (ID) 1415 article article 5 
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 Figure 2: Evolution of the Citations per Year 
 

Among the 497 selected papers, the earliest in the 

dataset dates back to 1996, showing that research 

on LSC, ASC, and leagile SC predates this year. As 

illustrated in Figure 3, the concepts of LSC, ASC, 

and leagile SC have demonstrated a consistent 

upward trajectory since 1996, peaking in 2023. 

The results of the bibliometric analysis show that 

publications related to lean supply chains have 

grown steadily since 1996, especially in the 

manufacturing sector, with a peak before 2015. 

Publications on agile supply chains driven by the 

need for flexibility in the technology sector. Leagile 

supply chain saw a surge in publications especially 

post-COVID-19, due to the increasing need to 

combine efficiency and flexibility. All three 

strategies reached the peak of the number of 

publications in 2023, with leagile showing the 

fastest growth in recent years.
 

 
Figure 3: Number of Papers Published on LSC, ASC, Leagile SC 

 

The bibliometric analysis of supply chain 

strategies, as shown in Table 2, highlights the 

leading contributors to Lean, agile, and leagile 

supply chain research from 1996 to 2023. Moyano-

Fuentes J with 12 articles, is recognized for his 

significant work on Lean supply chains, 

particularly integrating Lean principles into 

manufacturing, with his highly cited paper "Lean 

Management, Supply Chain Management, and 

Sustainability: A literature review" (434 citations). 

Datta S and Mahapatra SS each with 9 articles, have 

made substantial contributions to agile supply 

chain management, focusing on decision-making in 

dynamic environments, with Datta’s key article on 

supplier selection earning 39 citations. Tortorella 

Gl also with 9 articles, is known for advancing 

research on leagile supply chains, where his work 

on Lean practices has garnered 128 citations. 

Additionally, Christopher M with 6 articles, has 

made a foundational impact with his article "The 

Agile Supply Chain: Competing in Volatile Markets" 

(1,432 citations), which remains influential in 

understanding supply chain flexibility in volatile 

markets. These authors have significantly shaped 

the field through their impactful research, guiding 

both academic and practical developments in 

modern supply chain management.
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Table 2: Most Relevant Authors 

Authors Articles Articles Fractionalized 

Moyano-Fuentes J 12 3.70 

Datta S 9 2.67 

Mahapatra SS 9 2.67 

Tortorella Gl 9 2.27 

Barnes D 8 3.50 

Wu C 8 3.50 

Maqueira-Marín JM 7 2.03 

Agarwal A 6 2.00 

Christopher M 6 3.00 

Sahu AK 6 1.83 

Figure 4 provides information on the top 10 

research publications that have contributed 

articles on this subject. These sources have 

collectively produced 129 articles, which accounts 

for 26% of all publications in this field. Notably, the 

'International Journal of Supply Chain 

Management' stands out as the leading publisher 

of papers in this field, followed by the 

'International Journal of Production Economics,' 

'International Journal of Services and Operations 

Management,' 'International Journal of Agile 

Systems and Management,' and 'International 

Journal of Production Research'. 

Sankey diagrams or three-plane plots are utilized 

to show elaborate flow scenarios (46). The three-

field plot specifically tracks the flow of information 

across three categories: publication source (left 

field), author (middle field), and keywords (right 

field). To improve clarity, only the top 10 items in 

each category are considered for analysis. Figure 5 

indicates that the majority of publications focus on 

'Agile supply chains,' and these articles are mostly 

published in the journal 'Production Planning and 

Control'. Notably, Moyano-Fuentes J emerged as 

the most prolific writer in this field. 'Lean supply 

chains' represent the second most prominent area 

of study, followed by research focusing on 'Lean,' 

which shows a considerable volume of research 

papers in this domain.

 

 
Figure 4: Top 10 Research Publications 
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Figure 5: Three-field Plot (Left Field: Sources of Publication, Middle Field: Author, Last Field: Keywords)

Influence of Author 
 Lotka's Law states that the frequency distribution 

of authors who have published a certain number of 

articles can be used to predict the number of 

authors who have written a different number of 

articles. Lotka's Law of Scientific Productivity 

states that 84.4% of the authors in the chosen field 

will only create a single article. Based on the data 

presented in Table 3 and Figure 6, it can be 

inferred that only 15.6% of individuals have 

written more than one article. Additionally, it is 

interesting that one author has produced a 

maximum of 11 publications. 
 

Table 3: Author Productivity through Lotka’s Law 

Documents 
written 

No. of Authors 
Percentage of 
Authors 

Documents 
written 

No. of 
Authors 

Percentage 
of Authors 

1 968 0.844 6 2 0.002 

2 115 0.1 7 2 0.002 

3 36 0.031 8 2 0.002 

4 11 0.01 9 3 0.003 

5 7 0.006 11 1 0.001 

 

 

Figure 6: Graphical Representation  



 
Riska and Munawaroh,                                                                                                                              Vol 5 ǀ Issue 4 
                                                                                                        

89 

 

Keyword Analysis  
Keyword analysis can be used to determine the 

most commonly utilized words in the document by 

the author, referred to as the Author keyword. 

Keyword analysis is utilized to find the most often 

used words by authors in the title of the 

publication known as Keyword Plus. The author 

utilized a total of 1282 keywords in the title of the 

referenced publication. Figure 7 illustrates the 

distribution of the top 20 keywords used in the 

author's keywords of the analyzed papers, 

revealing significant trends in SC strategy 

research. The most frequent keywords are "supply 

chain management" with 96 occurrences, followed 

by "supply chain" (68 occurrences), "agile supply 

chain" (66 occurrences), and "Lean supply chain" 

(54 occurrences), highlighting a predominant 

focus on management, agility, and efficiency in SC. 

Other notable keywords, such as "agility," "Lean," 

and "sustainability," reflect a strong emphasis on 

flexibility and sustainability within the context of 

SC. These trends indicate that strategic approaches 

like Lean, agile, and leagile are becoming 

increasingly crucial for enhancing responsiveness 

and operational efficiency, pointing to relevant 

research directions for addressing modern 

challenges and dynamics in SCM. Figure 8 displays 

the word cloud representing the keywords utilized 

by the author.
        

 
Figure 7: Top 20 Keywords used in the Author’s Keywords of the Papers 

 

 
Figure 8: Word Cloud of Author’s Keywords
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Affiliation Analysis  
Figure 9 shows the most relevant affiliations in 

research on supply chain strategy trends: Lean, 

Agile, and Leagile, based on data from Scopus. 

Universidad de Jaén and the University of Tehran 

lead with 13 publications each, followed by 

Universidade Federal de Santa Catarina with 12 

publications. Cranfield School of Management, 

Indian Institute of Technology Delhi, Faculdade de 

Ciências e Tecnologia da Universidade Nova de 

Lisboa, National Institute of Technology Rourkela, 

and Birla Institute of Technology and Science each 

contributed 10 publications, while Cranfield 

University and Universiti Teknologi Malaysia 

complete the list with 9 and 8 publications, 

respectively. This data indicates that research on 

supply chain strategies incorporating Lean, Agile, 

and Leagile approaches is dominated by 

contributions from various educational and 

research institutions worldwide. The geographical 

diversity of these affiliations reflects the global 

relevance of research on supply chain strategies, 

focusing on both theoretical development and 

practical application across different industrial 

sectors, enhancing the efficiency and effectiveness 

of supply chains in various industries.
 

 
Figure 9: Most Relevant Affiliations

Country Analysis  

Table 4 highlights the top 10 countries 

contributing the highest number of articles on 

Lean, agile, and leagile supply chain strategies in 

the manufacturing and service industries. India 

ranks first with 91 articles, followed by the United 

States with 70 publications, indicating a growing 

research focus on these supply chain strategies in 

both countries. Figure 10 visually represents the 

geographical distribution of research 

contributions, with different shades of blue 

indicating the number of articles published by each 

country. Darker shades of blue represent countries 

with higher publication counts, such as India and 

the United States, while lighter shades indicate 

countries with fewer contributions. Gray areas 

represent countries that have not yet engaged in 

research on these supply chain strategies. The map 

illustrates that while significant research is 

concentrated in certain regions, many countries 

have yet to contribute to studies on Lean, agile, and 

leagile supply chain strategies, pointing to 

opportunities for broader global engagement in 

this field.
 

Table 4: Top 10 Countries Contributing to Articles on the Agile Supply Chain in the Manufacturing and 

Service Industry 

 

 

Country Documents Country Documents 

India 91 Malaysia 28 

United States 70 Spain 24 

United Kingdom 63 Indonesia 20 

Iran 48 Australia 16 

China 44 Brazil 14 
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Figure 10: Country’s Production of Research Articles 

 

Thematic Research Areas on Lean, 

Agile, and Leagile Supply Chain 

We have counted five clusters aligned with high-

frequency keyword co-emergence analysis related 

to research on Lean, agile, and agile SC. The cluster 

networks given in Figure 11 are roughly displayed 

according to their ratings to show the acquired 

nodes. Thus, the cluster is labeled with the 

following five thematic research areas: The central 

yellow cluster highlights "supply chain 

management," and includes terms such as 

"information management," "knowledge 

management," and "decision support systems," 

emphasizing strategic and informational aspects. 

The red cluster focuses on "Lean supply chain" and 

related terms like "Lean manufacturing," "Lean 

production," "supply chain strategy," "operational 

performance," "efficiency," and "industry 4.0," 

emphasizing efficiency and waste reduction. The 

blue cluster centers on "agile supply chain," and 

includes terms like "agile manufacturing systems," 

"flexibility," "supplier selection," "manufacture," 

and "customer satisfaction," highlighting 

adaptability and responsiveness. The green cluster 

underscores sustainability, featuring terms like 

"sustainability," "sustainable development," "risk 

management," "uncertainty," and "optimization." 

The purple cluster addresses industry-specific 

dynamics and competitive advantage, with terms 

like "automotive industry," "competition," 

"competitive advantage," "profitability," and 

"decision support systems." The blue-green cluster 

emphasizes customer satisfaction and supplier 

optimization, including terms such as "customer 

satisfaction," "supplier selection," "manufacture," 

and "fuzzy logic." These clusters collectively reflect 

the multifaceted nature of supply chain research, 

integrating efficiency, adaptability, sustainability, 

and competitive strategies. 

Overlay Visualization of Supply Chain 

Strategy (Lean, Agile, Leagile) 
 Figure 12 provides an overlay visualization of 

supply chain strategy keywords (Lean, Agile, 

Leagile) using VOSviewer, highlighting the 

temporal evolution and interconnections of these 

terms from 2010 to 2020. The central term "supply 

chain management" dominates the network, 

indicating its pivotal role in the field. Surrounding 

clusters reveal distinct themes: recent focus on 

integrating advanced technologies for efficiency 

and performance ("operational performance," 

"industry 4.0"); emphasis on waste reduction and 

efficiency ("Lean supply chain," "Lean 

manufacturing"); adaptability and responsiveness 

in supply chains ("agile supply chain," 

"flexibility"); growing interest in sustainability and 

risk management ("sustainability," "risk 

management"); and strategic and competitive 

aspects ("information management," "competitive 

advantage"). Additionally, terms like "customer 

satisfaction," "manufacture," and "optimization" 

suggest a diverse range of focus areas, reflecting 

the dynamic and multifaceted nature of supply 

chain strategy research over the past decade, 

encompassing technology integration, efficiency 

enhancement, adaptability, sustainability, and 

strategic competitiveness.
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Figure 11: Clusters of High-Frequency Keywords in the Studies on Lean, Agile, Leagile in Supply Chain 

 

 

Figure 12: Overlay Visualization of Supply Chain Strategy (Lean, Agile, Leagile) 
 

Co-Citation Analysis  
Figure 13 and Table 4 provide an overview of the 

co-citation network of authors in the collected 

sample, along with a list of the top ten authors with 

the maximum citations and link strength. Co-

citation analysis is a technique used to identify 

similarities in the topics discussed in two papers, 

where papers that share citations are included in 

the reference lists of other papers. The analytical 

method selected for constructing this network 

diagram is 'co-citation' and the unit of analysis is 

the 'cited author'. Authors with a minimum of 100 

citations are eligible for citation analysis. Out of a 

total of 26,013 authors, only 30 authors were 

selected for analysis as they met the required 

threshold. VOSviewer illustrates the overall 

citation strength of the 30 selected authors, as well 

as their collaborations with other authors. The 

author with the highest cumulative link strength is 

identified. 

Table 5 lists the authors with the most citations 

and total link strength, indicating the level of 

interconnectedness between authors. Figure 13 

depicts a co-citation network featuring 30 authors 

categorized into four distinct groups. The author 

with the highest number of citations is Christopher 

M with 618 citations and a total link strength of 

4372, followed by Gunasekaran A with 501 

citations and a total link strength of 3592. Other 

notable authors include Kodali R, Moyano-Fuentes 

J, Naim MM, Sarkis J, Shankar R, Towill D, Towill 

DR, and Yusuf YY, each with significant citation 

counts and link strengths, demonstrating their 

contributions to the research on this topic.
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Table 5: Top Ten Authors with the Maximum Citations and Link Strength 

No. Author Citations Total Link Strength 

1 Christopher M 618 4372 

2 Gunasekaran A 501 3592 

3 Kodali R 192 1058 

4 Moyano-Fuentes J 172 942 

5 Naim M.M 153 1309 

6 Sarkis J 149 908 

7 Shankar R 219 1871 

8 Towill D 165 1414 

9 Towill DR 306 2709 

10 Yusuf YY 172 1649 
  

 

 
Table 13: Co-Citation Network of the Authors in the Collected Sample 

 

Discussion 
The findings from the bibliometric and content 

analyses shed light on the evolving landscape of SC 

strategies, particularly in the realms of Lean, agile, 

and leagile approaches. These strategies have 

garnered significant attention in the academic and 

industrial sectors due to their potential to enhance 

operational efficiency and responsiveness to 

dynamic market demands. The global business 

environment continues to evolve and 

understanding how these strategies are applied 

across different regions and industries is crucial 

for optimizing supply chain management.  One of 

the key insights derived from the analyses is the 

increasing convergence of lean and agile principles 

in SCM. The literature often revolves around the 

integration of lean and agile strategies to achieve a 

balance between cost efficiency and flexibility 

(38). This trend underscores the importance of 

adopting a hybrid approach that combines the 

strengths of both paradigms to address the 

complexities of modern SC. However, the adoption 

of these strategies is not uniform across regions, 

and understanding the geographical context helps 

explain variations in how these approaches are 

applied. 

Furthermore, the analysis of publication trends 

over time reveals important insights into the 

evolution of research interest in lean, agile, and 

leagile strategies. The country analysis of the 

publication trends on supply chain strategies 

shows that India and the United States are the most 

productive countries, with 91 and 70 articles, 

respectively, on lean, agile, and leagile supply 

chains. This high output can be linked to the 

growing research focus in these regions. For 

instance, India’s prominence driven by its large 

manufacturing sector and the increasing push for 

efficiency in its supply chains (47), particularly in 

response to global competition and sustainability 
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goals (48). Similarly, the United States has a robust 

technological sector that drives agile supply chain 

innovations (14), emphasizing adaptability and 

flexibility. These trends align with the historical 

growth of lean strategies in manufacturing-heavy 

economies like Japan in the 1990s (49–51), and the 

subsequent rise in agile strategies in technology-

driven Western economies in agile supply chain 

strategies reflects a shift toward flexibility and 

responsiveness (52, 53), particularly relevant to 

fast-changing technological environments in 

countries like the U.S. The increasing complexity 

and volatility of global supply chains further 

emphasize the need for hybrid strategies such as 

leagile, especially in highly competitive markets.  

Leagile, as a hybrid approach that combines the 

efficiency of Lean with the flexibility of agile, began 

gaining traction after 2015. The rise in interest in 

leagile strategies correlates with the increasing 

complexity and volatility of global supply chains 

(28, 54, 55), especially following major disruptions 

such as the COVID-19 pandemic. In 2023, the 

volume of publications related to leagile strategies 

showed a significant surge, surpassing previous 

records and highlighting the increasing relevance 

of this approach in managing modern supply chain 

challenges. This comparative evaluation of 

publication trends shows that while lean strategies 

have a historical advantage in terms of volume of 

research, agile and leagile strategies have 

demonstrated rapid growth in recent years, driven 

by the need for greater flexibility and resilience in 

an unpredictable business environment. The 

ability to balance operational efficiency with 

responsiveness is becoming more critical, and this 

is reflected in the rising academic interest in agile 

and leagile approaches. 

Beyond regional variations, technological 

advancements are also transforming supply chain 

strategies. The growing significance of information 

technology (IT) in lean and agile SC domains is an 

emerging trend (37, 56). The integration of digital 

technologies, often referred to as Industry 4.0, has 

further enhanced the ability of supply chains to be 

both lean and agile. However, the rise of digital 

supply chains marks an even more significant 

transformation. Digital supply chains incorporate 

technologies such as Internet of Things (IoT), 

artificial intelligence (AI), and blockchain to 

increase transparency, data-driven decision-

making, and real-time responsiveness throughout 

the entire supply chain process (57). These 

technologies allow companies to optimize 

efficiency and flexibility, aligning well with both 

lean and agile principles by improving both 

operational precision and adaptability. The 

combination of digital technologies with lean and 

agile strategies enhances supply chain 

performance, particularly in rapidly changing 

environments where demand fluctuations and 

supply chain disruptions are common. By 

integrating digital supply chains, companies can 

build more resilient, efficient, and flexible 

operations. This synergy between digitalization 

and traditional supply chain strategies will likely 

shape future developments in SCM as businesses 

strive for greater competitiveness in an 

increasingly complex global marketplace. 

Furthermore, the keyword analysis conducted in 

this study reveals the consistent use of terms such 

as 'agile' and 'Lean' in the literature, indicating the 

enduring relevance of these concepts in SCM. The 

consistent utilization of these keywords 

underscores the importance of maintaining lean 

and agile principles across various phases of the SC 

to achieve operational excellence and competitive 

advantage. These strategies, when combined with 

advanced technologies, offer a powerful 

framework for modern supply chains to navigate 

increasing complexity and uncertainty. 

Another critical aspect influencing modern SC 

strategies is the growing emphasis on 

sustainability. Sustainability has become a key 

priority for companies worldwide and aligning 

environmental goals with operational strategies is 

crucial for long-term success. Integrating lean, 

agile, and leagile approaches with sustainability 

objectives allows supply chains to not only 

optimize for efficiency and flexibility but also to 

contribute to broader environmental and social 

goals (58). Future research could delve into how 

these strategies can support sustainable supply 

chain practices, particularly in the context of global 

initiatives to reduce carbon footprints and 

improve resource efficiency. 
 

Conclusion 

This study highlights the significant growth in 

research on Lean, agile, and leagile supply chain 

strategies, particularly after 2015, peaking in 

2023. By analyzing trends through bibliometric 

methods, we identified key themes, influential 

authors, and the increasing integration of these 
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strategies in supply chain management. The 

findings suggest that combining Lean, agile, and 

leagile strategies enhances supply chain flexibility 

and performance, making them vital in addressing 

modern supply chain challenges. This study 

provides a foundation for further research and 

practical application, particularly in the context of 

Industry 4.0 and sustainability goals. The research 

offers valuable insights for academics and 

practitioners, emphasizing the importance of these 

strategies in navigating the complexities of today's 

supply chains. 

Limitations and Scope for Further 

Research  
The suggestions for expanding the scope of future 

research are valuable and could lead to a deeper 

understanding of supply chain strategies. One key 

limitation of this study is its reliance solely on 

Scopus as a database. While Scopus provides a 

comprehensive and well-curated dataset, it does 

not cover all available literature. Future studies 

could address this limitation by utilizing additional 

databases such as Web of Science, Google Scholar, 

ResearchGate, and EBSCO, which offer a broader 

scope of articles. Incorporating these platforms 

would allow for a more diverse dataset, thereby 

providing richer insights into supply chain strategy 

research. Another limitation lies in the scope of the 

bibliometric analysis, which focuses on 

quantitative metrics like citation counts and 

publication frequency. While useful for identifying 

trends, this approach does not explore the content 

of individual articles in depth. As a result, it lacks 

the ability to capture the qualitative aspects and 

innovations present in the literature. Future 

research could build on this by conducting more 

detailed content analyses of the collected articles, 

which would provide a more comprehensive 

understanding of the underlying contributions to 

the field of supply chain management. 

Additionally, the integration of Industry 4.0 

technologies such as IoT, blockchain, and AI with 

supply chain strategies like Lean, agile, and leagile 

is a critical area for future exploration. As these 

technologies become more prevalent in supply 

chain operations, understanding how they interact 

with existing strategies will be essential for 

improving both efficiency and flexibility. This 

intersection represents an exciting avenue for 

future research, particularly in identifying how 

digital transformation can enhance supply chain 

resilience. 

Moreover, the growing focus on sustainability in 

Supply Chain Management presents another key 

area for future research. Future studies could 

examine how Lean, agile, and leagile strategies 

contribute to achieving sustainability goals, 

particularly in terms of reducing environmental 

impact and promoting long-term resource 

efficiency. Investigating this alignment between 

strategy and sustainability could provide crucial 

insights for businesses aiming to balance 

profitability with environmental responsibility. 

Lastly, future research could focus on industry-

specific challenges by examining how these supply 

chain strategies are adapted to the unique 

demands of sectors like manufacturing, services, or 

healthcare. A more targeted approach might reveal 

distinct patterns in the adoption and success of 

Lean, agile, and leagile strategies within these 

contexts. 

To guide future research on Lean, Agile, and 

Leagile strategies in Supply Chain Management 

(SCM), several key research streams and questions 

have been identified. These research streams 

highlight potential areas for further exploration, 

addressing emerging technologies, sustainability, 

industry-specific challenges, risk management, 

and cultural influences. The following table 6 

presents the recommended future research 

questions across different research streams:

Table 6: Future Research Questions 

Research Streams Future Research Questions 
Emerging 
Technologies in 
SCM 

How can emerging technologies (such as AI, blockchain, and IoT) further 
enhance the synergy between Lean, Agile, and Leagile strategies in Supply Chain 
Management? 

Sustainability in 
Supply Chains 

What is the impact of sustainability initiatives on the integration of Lean, Agile, 
and Leagile strategies in global supply chains? 

Industry-Specific 
Adaptation 

How do specific industries (e.g., healthcare, retail, automotive) adopt Lean, 
Agile, and Leagile supply chain strategies to address their unique challenges? 
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ASC: Agile Supply Chain, CSV: Comma-Separated 
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