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Abstract  
It is commonly known that the lean construction philosophy improves efficiency, reduces waste, and enhances 

sustainability in the construction industry. However, despite its growing relevance, the structure of research around 

lean construction is still fragmented. This paper maps their research spectrum and identifies relevant and current 

themes within the field of lean construction through a bibliometric analysis by analyzing the last five years of Scopus-

indexed publications and conducting a keyword co-occurrence investigation 

 The network visualization extracted from VOSviewer indicated 5 major clusters highlighting obstacles to 

lean adoption - digital integration through building information modeling and life cycle approaches - project level 

applications - collaboration and organizational practices - and integration of lean principles with off-site construction. 

 The results provide a structured overview of lean construction research, highlighting the areas that researchers 

and scholars have focused on over the last five years. The study contributes to understanding the research landscape 

of lean construction for both academics and practitioners. 
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1. Introduction  
 
Adopting Lean Construction practices in construction projects is essential for successful project outcomes. This 

philosophy entails optimizing processes to maximize value while minimizing resources. Several benefits and 

considerations of Lean Construction involve cost/duration reduction (Muñoz Pérez et al., 2023), improved 

productivity (Garcés & Peña, 2023), enhanced communication (Elmalky et al., 2024), and proactive collaboration 

(Nithyanandan S & Sindhu Vaardini U, 2023). 

The global adoption of Lean practices is increasingly evident in both academia and industry. As far as Lean 

practices in Academia are concerned, Garry (2020)  highlighted how reduced funding and heightened competition 

motivated the adoption of Lean Management techniques in universities. For example, the Kaizen event at South 

Dakota University illustrates how Lean tools can streamline operations and enhance student experiences (Garry, 

2020). Furthermore, Lean adoption involves multiple global trends, ranging from interdisciplinary growth (operations, 

organizational behavior, and strategic management), specifically in emerging economies (Sinha & Matharu, 2019), to 

a sustainability focus on contemporary organizational strategies (Amaro et al., 2019). 

While Lean Construction has been widely researched, there is a lack of clarity about the scope of research 

themes and practices in recent years. Therefore, due to the fragmented research, there is a need to consolidate major 

keywords and themes to understand the “big picture”. Thus, the objective of this paper is to underscore the knowledge 

base and reveal research clusters, trends, and gaps in Lean Construction research, using Scopus database and 

VOSviewer to conduct our bibliometric analysis. 
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2. Methodology  

 
In order to meet the objective of this paper, we conducted a bibliometric analysis to map the research trends of Lean 

Construction within the research spectrum. To do so, we selected Scopus as our database for its breadth and reliability. 

Moreover, we solely searched for the keyword “Lean Construction” and focused on articles, conference papers, 

reviews, and book chapters. Additionally, we selected documents published from 2020 to August 20th, 2025 (when 

the bibliometric analysis was conducted). As a result, we extracted a total of 1084 Scopus-indexed documents (initial 

pool being 2530) and injected them into VOSviewer for the co-occurrence analysis. Finally, we applied a co-

occurrence threshold of 33 repetitions per keyword and manually eliminated  3 repeated keywords out of 40 that were 

extracted by the software. Last, but not least, a manual and thorough analysis of the clusters and keywords showcased 

in the network visualization (See Fig. 1) was conducted and is presented in the following section of this paper. 

 

 

3. Results and Discussion  

 
3. 1 Network Visualization  

 The figure below represents the network visualization extracted from VOSviewer. We can easily distinguish 5 clusters 

(Red, Green, Blue, Yellow, and Purple). Each cluster has its own relevant keywords, subjects, and themes that we will 

discuss in the following subsection. 
 

 
Fig. 1. Network Visualization of the bibliometric analysis of Lean Construction using VOSviewer. 

 
3. 2 Interpretation of Results  

The first cluster (Red) discusses the obstacles to Lean Construction implementation with an emphasis on performance 

improvement and sustainability. For instance, keywords like barriers, construction industry, construction sectors, and 
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literature review entail that research investigates the enablers and barriers of lean construction adoption. Additionally, 

lean tools, continuous improvement, productivity, and performance represent the central thread in how Lean 

techniques promote several key project outcomes in the construction industry. Moreover, the terms waste and waste 

management highlight a pillar of the lean philosophy. Finally, the mention of systematic literature review and literature 

review indicates the research and study type conducted to synthesize knowledge about lean implementation. 

 The second cluster (Green) represents the integration of digital technologies, design processes, and 

sustainability. To illustrate this, keywords like BIM, building information modeling, information management, and 

construction processes showcase the role of technologies in enabling lean practices. In addition to that, architectural 

design and lifecycles point to how Lean thinking is applied in the entire project life cycle, from early design to 

operation, with a strong focus on sustainable development and information management. 

 The third cluster (Blue) centers on project-level lean applications and management practices. For example, 

terms such as case studies, construction projects, and project management highlight that the research contributions 

extracted from Scopus are empirical and practical. In addition to that, the focus on planning and efficiency is noticed 

through terms like last planner system (LPS), lean production, and production control. Furthermore, the role of people 

and leadership in ensuring lean implementation success is underscored through terms like decision-making and human 

resource management. 

 The fourth cluster (Yellow) emphasizes collaboration and organizational practices in lean construction. As a 

matter of fact, keywords such as collaboration, construction companies, and construction management highlight the 

need for a better organizational culture and proactive collaborative approaches for lean management to succeed. Also, 

the term survey suggests that the research focuses on understanding organizational practices and stakeholder attitudes 

via empirical data collection. 

 Last but not least, the fifth cluster (Purple) captures the innovative production systems and industrialized 

construction methods. For instance, keywords like agile manufacturing system, lean principles, and off-site 

construction show how lean practices intersect with agile approaches. 

 

3.3 Insight from literature 

 

Cluster 1:  

Several barriers and enablers influence the adoption of lean practices, specifically in the context of performance and 

sustainability. We aim to outline the key barriers and enablers identified in the literature. 

Several barriers hinder the smooth adoption of Lean practices. To start with, according to Moradi & 

Sormunen (2023) multiple organizations lack awareness and a fundamental understanding of lean principles, which 

complicates further implementation. In addition, Moradi & Sormunen (2023) suggested that cultural inertia and 

employee resistance can significantly block lean adoption. Moreover, Bayhan et al. (2019) and Kaswan et al. 

(2023)focused on the role of top management, since it impacts commitment and resource allocation. Finally,  Alayón 

et al. (2022) highlighted how financial constraints can restrict necessary training for lean implementation. 

Now that we have an idea of the barriers to lean adoption, it is equally important to explore the enablers. 

First,  Bayhan et al. (2019) and Moradi & Sormunen (2023) agreed on the importance of fostering a lean practice 

culture through strong commitment from leadership. Second, it is also essential to mitigate resistance among 

employees by providing adequate training to help the team understand and apply lean practices effectively (Alayón et 

al., 2022). The goal of this training is to cultivate a culture within the organization that embraces the pillars of lean 

philosophy (Moradi & Sormunen, 2023). Finally, clear and effective communication should remain the essence of 

lean transformation (Bayhan et al., 2019). 
 

Cluster 2: 

The second cluster dives into three essential components of lean construction. In fact, digitalization, design, and 

sustainability represent a transformative journey toward efficiency and operational excellence. 

To start with, it is essential to acknowledge how the technological integration of digital tools, such as Building 

Information Modeling (BIM), greatly facilitates data management and proactive communication (Fonseca et al., 

2024).  Additionally, lean practices align perfectly with sustainability goals as far as responsible consumption and 

production are concerned (Wibowo & Ammar, 2025). Moreover, the implementation of lean tools, specifically during 

the design phase of projects, helps improve cost, schedule, and quality, particularly LEED-certified ones (Moustafa 

Hussien & Iraqi, 2022).  

To sum up, it is clear how tight lean construction and digitalization drive sustainability, as indicated by the 

circular construction approach (Koskela, 2023). Therefore, it is crucial to embrace long-term resilience in a quickly 

changing environment directed by digital technologies and sustainable ambitions (Prasadinee et al., 2024). 
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Cluster 3: 

The third cluster in our network visualization map dives into project-level lean applications. These latter benefits from 

integrating human factors, which enhance operational performance and employee well-being.  

For example, according to Chrusciak et al. (2023), applying lean principles in healthcare improves the way 

materials are handled. Also, it is important to underline the interplay between technical regulations of the public sector 

and human behavior  (Estrada Herrera & Pueblita Mares, 2023). Furthermore, Gaiardelli et al. (2019) highlighted the 

influence of technical and people-oriented lean practices on employee behavior and job characteristics. Additional 

research highlighted multiple aspects of human factors in lean application, for instance, ergonomics (Naranjo-Flores 

& Ramírez-Cárdenas, 2014) and cultural change (Rodrigues & Steffen, 2022). 

Another major aspect of project-level lean construction applications involves tailored strategies to address 

the diverse needs of all the stakeholders, since they heavily impact lean implementation (Prabaharan et al., 2024) and 

the mandatory  need for a supportive environment (Hyarat et al., 2024). 
 

Cluster 4:  

Another major aspect of lean construction is collaboration and organizational practices that enhance knowledge 

creation and efficiency in the construction industry. In the following section, we will explore the literature related to 

the fourth cluster in our bibliometric analysis.   

The first aspect we need to underline is knowledge creation. In fact, Trentin & Etges (2021) showed that 

various tools and training methods are required to generate knowledge. Additionally, they added that lean construction 

principles make the generation easier, thus improving overall project outcomes (Trentin & Etges, 2021).   

Another aspect related to collaboration in lean construction settings is the organizational structure. Howell 

(2013) insisted on switching gears from command and control to collaborative frameworks for effective lean adoption 

because companies face various challenges when adapting their organizational structure to implement lean 

construction (Alarcón & Diethelm, 2002). 

The last aspect in the fourth cluster is social dynamics. To start with, social network analysis (SNA) assesses 

collaboration and communication through the identification of strengths and weaknesses within organizations (Herrera 

& Alarcón, 2022). Furthermore, (Herrera & Alarcón, 2022) highlighted the critical components (trust, open 

communication, and commitment) to optimal lean construction implementation.  

 

Cluster 5:  

The fifth cluster in our network visualization map focuses on innovative production systems and industrialized 

approaches in the construction industry. In the following section, we will discuss key aspects of these innovative 

approaches.  

To start with, off-site construction methods (e.g., prefabrication) allow better manufacturing of components, 

especially in controlled environments, which reduces waste and improves quality (Pozzi et al., 2023).  These 

techniques have surged and shown a great acceptance rate among multiple countries around the world, such as 

Malaysia (Al-Aidrous et al., 2021). 

Additionally, other techniques, such as 3D printing and robotic process automation, significantly enhance 

labor efficiency and sustainability. Therefore, they support how to streamline processes and standardize industrialized 

construction  (Vásquez-Hernández et al., 2022). 

 

3.4 Summary 

The table below (Table 1) summarizes the major themes highlighted in the network visualization extracted for the 

bibliometric analysis software. 

Table 1. Summary of the co-occurrence keyword analysis  

Cluster Main Theme Sub-Themes 

 

Red 

Barriers and enablers of lean adoption with a focus 

on performance and sustainability 

Barriers to Lean adoption; 

Productivity and Performance; 

Waste reduction and sustainability; 

Systematic reviews; 

Green Digitalization, design, and sustainability in lean 

construction 

BIM as a Lean driver; 

Information Management; 

Lifecycle-based approaches; 

Sustainable design; 



 

5 

 

Blue Project-level lean applications and human factors Lean Methods in projects; 

LPS and production control; 

Decision-making; 

Human resource management; 

Yellow Collaboration and organizational practices in lean 

construction 

collaboration across stakeholders; 

Company-level adoption;  

Management strategies; 

Survey-based Lean maturity 

Purple Innovative production systems and industrialized 

approaches 

Lean-agile integration; 

Off-site/prefabricated construction;  

Innovative production method; 

 

 

4. Conclusions  
 

This paper explored the scope of lean construction research in the last five years using the Scopus database 

and the bibliometric analysis technique. The investigation identified 5 research trends: obstacles and 

performance in lean adoption, digital integration through BIM and lifecycle approaches, project-level 

applications and human factors, collaboration and organization practices, and emerging approaches 

combining lean practices with agile and off-site construction. 

 The findings of this study contribute to mapping the research spectrum of lean construction in the 

last five years. This will provide researchers with a structured overview of recent developments so that they 

can shape the trends around the management of construction projects.  

 In this study, we solely relied on a single database and keyword-based analysis, which may not 

capture all the nuances around the lean construction practices research spectrum. Future work could expand 

to multiple databases or apply other analyses, like the overlay visualization map that tracks research 

evolution over time. 

  

 

References  
Al-Aidrous, A. H. M. H., Shafiq, N., Mohammed, B. S., Al-Ashmori, Y. Y., Baarimah, A. O., & Al-

Masoodi, A. H. H. (2021). Investigation of the current Innovative Industrialized Building Systems 

(IBS) in Malaysia. 2021 3rd International Sustainability and Resilience Conference: Climate Change. 

https://doi.org/10.1109/IEEECONF53624.2021.9668063 
Alarcón, L. F., & Diethelm, S. (2002). Organizing to Introduce Lean Practices in Construction Companies. 

Revista Ingeniería de Construcción, 17(1). 

Alayón, C. L., Säfsten, K., & Johansson, G. (2022). Barriers and Enablers for the Adoption of Sustainable 

Manufacturing by Manufacturing SMEs. Sustainability (Switzerland), 14(4). 

https://doi.org/10.3390/su14042364 

Amaro, P., Alves, A. C., & Sousa, R. M. (2019). Lean thinking: A transversal and global management 

philosophy to achieve sustainability benefits. In Lean Engineering for Global Development. 

https://doi.org/10.1007/978-3-030-13515-7_1 

Bayhan, H. G., Demirkesen, S., & Jayamanne, E. (2019). Enablers and Barriers of Lean Implementation in 

Construction Projects. IOP Conference Series: Materials Science and Engineering, 471(2). 

https://doi.org/10.1088/1757-899X/471/2/022002 

Chrusciak, C. B., Canciglieri Junior, O., Bitencourt, R. S., & Junqueira, B. S. (2023). Framework conceitual 

para aplicação do Lean Healthcare considerando fatores humanos. Human Factors in Design, 12(23). 

https://doi.org/10.5965/2316796312232023095 

Elmalky, A., Dokhan, S., & El-Dash, K. (2024). Adoption of Lean Approach to Enhance Performance of 

Fast-Track Construction Projects. Shady Dokhan/ Engineering Research Journal, 128, 1–26. 



 

6 

 

Estrada Herrera, P., & Pueblita Mares, J. (2023). Lean construction methodology in the optimization of the 

results of a building project. Región Científica. https://doi.org/10.58763/rc2023113 

Fonseca, S. S., Benito, P. A., & Piña Ramírez, C. (2024). Digital Horizons in Construction: A 

Comprehensive System for Excellence in Project Management. Buildings, 14(7). 

https://doi.org/10.3390/BUILDINGS14072228 

Gaiardelli, P., Resta, B., & Dotti, S. (2019). Exploring the role of human factors in lean management. 

International Journal of Lean Six Sigma, 10(1). https://doi.org/10.1108/IJLSS-08-2017-0094 

Garcés, G., & Peña, C. (2023). A Review on Lean Construction for Construction Project Management. 

Revista Ingenieria de Construccion, 38(1). https://doi.org/10.7764/RIC.00051.21 

Garry, B. (2020). Board 8: Engineering Management Division: Implementing Lean Practices in an 

Academic Department: A Case Study. https://doi.org/10.18260/1-2--32432 

Herrera, R. F., & Alarcón, L. F. (2022). Social Network Analysis to Support Implementation and 

Understanding of Lean Construction. In Lean Construction 4.0. 

https://doi.org/10.1201/9781003150930-13 

Howell, G. A. (2013). Theory Uncertainty, Organizational Structure & Collaboration: Questions for 

Research. Proceedings IGLC-21, 23–31. 

Hyarat, E., Pellicer, E., & Montalbán-Domingo, L. (2024). Critical Success Factors to Lean Construction 

Implementation: A Systematic Literature Review. Construction Research Congress 2024, CRC 2024, 

3, 517–524. https://doi.org/10.1061/9780784485286.052 

Kaswan, M. S., Rathi, R., Reyes, J. A. G., & Antony, J. (2023). Exploration and Investigation of Green 

Lean Six Sigma Adoption Barriers for Manufacturing Sustainability. IEEE Transactions on 

Engineering Management, 70(12). https://doi.org/10.1109/TEM.2021.3108171 

Koskela, L. (2023). The continuous evolution of Lean Construction – what next? Proceedings of the 2nd 

International Conference on Civil Infrastructure and Construction (CIC 2023). 

https://doi.org/10.29117/cic.2023.0005 

Moradi, S., & Sormunen, P. (2023). Implementing Lean Construction: A Literature Study of Barriers, 

Enablers, and Implications. Buildings, 13(2). https://doi.org/10.3390/buildings13020556 

Moustafa Hussien, H., & Iraqi, A. (2022). Synergies between Lean Construction and Sustainability. 

ENGINEERING RESEARCH JOURNAL (ERJ), 1(51). 

Muñoz Pérez, S. P., Gómez Ormeño, N. M., & Ticona Juárez, J. R. (2023). Una revisión del impacto de la 

adopción de la metodología Lean Construction en los proyectos de construcción. Cuaderno Activa, 

14(1). https://doi.org/10.53995/20278101.1050 

Naranjo-Flores, A. A., & Ramírez-Cárdenas, E. (2014). Human factors and ergonomics for lean 

manufacturing applications. In Lean Manufacturing in the Developing World: Methodology, Case 

Studies and Trends from Latin America (Vol. 9783319049519). https://doi.org/10.1007/978-3-319-

04951-9_13 

Nithyanandan S, & Sindhu Vaardini U. (2023). A Review on Implementing Lean Construction Technique 

in Construction Industry. International Journal of Advanced Research in Science, Communication 

and Technology. https://doi.org/10.48175/ijarsct-8920 

Pozzi, G., Vignati, G., & Ginelli, E. (2023). Sharing Innovation. The Acceptability of Off-site Industrialized 

Systems for Housing. In Urban Book Series: Vol. Part F813. https://doi.org/10.1007/978-3-031-

29515-7_27 

Prabaharan, R., Subramanian, M., & Sundaralingam, K. (2024). Development of Deployment Framework 

to Overcome the Challenges in Sustaining Lean Implementation in Construction Projects-A 

Company’s Multi-site Case Study. Lecture Notes in Civil Engineering, 383. 

https://doi.org/10.1007/978-981-99-5455-1_14 

Prasadinee, W. K. R., Hadiwattage, C., & Ilangakoon, I. W. M. A. D. (2024). Navigating Sustainability and 

Digitalisation in the Construction Industry: A Literature Review. World Construction Symposium, 

789–801. https://doi.org/10.31705/WCS.2024.63 



 

7 

 

Rodrigues, D. C., & Steffen, G. D. M. (2022). Lean Manufacturing, Princípios Sociotécnicos E Domínios 

Da Ergonomia: Equilibrando Fatores Técnicos E Humanos Para Sustentar Resultados. 

https://doi.org/10.14488/enegep2022_tn_st_389_1929_43474 

Sinha, N., & Matharu, M. (2019). A comprehensive insight into lean management: Literature review and 

trends. Journal of Industrial Engineering and Management, 12(2). https://doi.org/10.3926/jiem.2885 

Trentin, B. T., & Etges, B. M. B. S. (2021). Lean Construction and Organizational Knowledge Creation. 

IGLC 2021 - 29th Annual Conference of the International Group for Lean Construction - Lean 

Construction in Crisis Times: Responding to the Post-Pandemic AEC Industry Challenges. 

https://doi.org/10.24928/2021/0149 

Vásquez-Hernández, A., Ortega, J., Giménez, Z., & Alarcón, L. F. (2022). Method Of Industrialization 

Potential Analysis of Construction Systems. 30th Annual Conference of the International Group for 

Lean Construction, IGLC 2022. https://doi.org/10.24928/2022/0147 

Wibowo, M. A., & Ammar, M. A. (2025). Lean construction and sustainability: a review of research trends 

and implications for the United Nations SDGs. E3S Web of Conferences, 605. 

https://doi.org/10.1051/E3SCONF/202560503048 
  

 


