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ABSTRACT

The construction industry has very strategic and vital role in development of the country. Currently, the
construction sector experiences rapid growth. However, the sector faces project delay, cost overrun challenges.
Lean principles offer a systematic approach to address these inefficiencies by minimizing waste and optimizing
resources with maximize values. This study investigates the challenges of implementation of lean principles in
the construction industry through comprising literature review and quantitative survey was conducted among
industry professionals to gather insights on the key factors hindering lean adoption. The analysis included multi
linear regression techniques to understand the relationship between key variables and to identify significant factors
impacting lean implementation and a fishbone diagram was developed to visualize the root causes. The finding
highlights that people, management and knowledge are the major factors hinder the adoption of lean practices.
The study also emphasizes the importance of top management support, comprehensive training programs, and
active involvement of employees in overcoming these challenges. Practical solutions such as the Last Planner
System, Kaizen, Just-In-Time practices, and BIM are proposed to enhance lean adoption.
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1. INTRODUCTION

Indian construction industry is playing pivotal role in driving economic growth of the country and national
development. Construction sector contributes around 13% to the gross domestic product (GDP) by 2025.[13]
However, despite its size, the construction industry faces several challenges such as project delay, cost overrun,
waste generation, scarcity of resources. Lean, a philosophy developed by Toyota in Japan in the 1980s, is based
on the Toyota Production System (TPS) principles, and has shown significant success in the manufacturing
sector.[2][3] This success has motivated its application in construction to address recurring challenges.[1] Lean
construction (LC) offers numerous benefits, including cost savings, improved productivity, quality, safety,
sustainability, and enhanced collaboration. Lean tools like last planner system, Value Stream Mapping, 5S,
Kaizen, and Just-In-Time have proven effective in reducing waste and optimizing processes.[3][7] However, its
implementation faces barriers like lack of awareness, resource constraints, resistance to change, and fragmented
industry practices.[1][7]

In India, the construction sector struggles with complexity, sustainability and efficiency due to issues such as
unskilled labour, poor management, and fragmented operations.[7] Leading firms have started embracing LC,
recognizing it as an investment rather than a cost.[1][8] To address these issues, Strategy plays a crucial role in
aligning organizational activities with overarching goals, LC thinking focus to change the organisation
management, processes and peoples.[6][7] The innovative managerial and technical strategies have been adopted
with Lean Construction. Lean construction practices have developed quite well over the last few decades and have
lived up to their potential in many different countries, LC focuses on waste reduction, value enhancement for
customers, and fostering continuous improvement within the construction industry.[4][6][9] LC enhances
stakeholder relationships by fostering improved coordination and communication throughout all project
phases.[5] It aims to boost efficiency and productivity, streamline management, and minimize waste.[5][8][9] By
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optimizing resource utilization and simplifying processes, LC ensures projects are completed within defined time
and cost constraints.[4]

In this research systematically identify the primary factors hindering the implementation of Lean principles in the
Indian construction industry. Data collection involved a structured questionnaire survey distributed to key
stakeholders. The analysis highlighted critical barriers, such as people related, management and knowledge
related. To delve deeper into these barriers, a root cause analysis was conducted. The outcomes of the analysis
were visually represented using fishbone diagram, providing a clear and concise graphical representation of the
interconnected challenges and their root causes. These visual tools not only emphasized the severity and frequency
of each barrier but also served as a strategic guide for developing effective solutions.

2. LITERATURE REVIEW

Lean Construction (LC) originated in the early 1990s when researchers and practitioners in the UK began applying
lean thinking to the construction sector.[1] The term “lean construction” gained attention in 1993.[1][7][11] The
Indian construction sector faces challenges such as inefficiency, excessive waste, and poor quality.[2][3]
Implementing LC can help overcome these issues, improving efficiency and quality while supporting the sector's
role in economic growth.[2] Understanding the barriers to LC adoption can aid stakeholders in promoting its wider
implementation. LC’s focus on waste reduction and sustainability can enhance environmental performance in the
industry. Furthermore, adopting LC practices can boost the competitiveness of Indian construction companies in
the global market by improving efficiency and quality.[11]

LC has gained widespread acceptance in the construction industry over the years, with researchers and
practitioners continuously refining lean principles, tools, and techniques to enhance construction performance and
efficiency.[1][9] A significant barrier to successful implementation lies in the incorrect application of LC tools,
as highlighted by various case studies.[9] Koskela et al. (2003) suggest that a lack of innovation in the construction
sector is a significant barrier, emphasizing the need for increased investment in research and development
(R&D).[2][1] His work laid the foundation for future research and development in LC.[1] Despite its proven
success in several developed countries, the adoption of Lean Construction in India remains limited. This is largely
due to a wide array of barriers stemming from organizational, cultural, technical, financial, and knowledge-related
challenges.

A number of technical factors must be taken into account while implementing Lean technologies in order to
optimize their efficacy are mention in Table 1.
Table 1 Barriers of Lean Implementation

Inadequate lean awareness [1][2][5]1[8][12]
Lack of motivation for employees to learn about LC
(employee involvement) [2][1][13]
Knowledge related Lack of knowledge about LC concepts (approaches)

barriers [4112]15]
Lack of employee training and continuous
improvement in LC [1][2][8][11][13]
lean tools are too complex [4][12]
Employee resistance to change [4][1][5]1[13]
Unskilled labour and the site foreman’s low level of
education [4][5][1][13]
High employee turnover [1]
Lack of client focus [2][1][13]
Lack of LC professional [5][11][12]
Lack of backing and dedication from top
management [2][4][8][10][11][13]
Centralized decision-making, avoiding delegation
Management related [1]

barriers Poor planning and inadequate pre-planning
[2][4][10]
Organizational structures and culture [2][4][12]
Lack of long-term commitments [4][11][13]

People related barriers
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Lack of supportive government laws, policies and
regulations to help implement LC [4][10][11]
Inadequate performance measurement system

[41[2]

Lack of stakeholder interaction and transparency
[4][81[10]

Dependence on many stakeholders [2][4]

Strict procurement requirements and approval [1]
Inaccurate and incomplete designs, failure to apply
constructability principles [4][11]

Increased costs or implementation costs [2][8]
Additional labour cost [1]

Lack of funding for implementation of LC

[4][8][10]

Communication and
coordination related
barriers

Financial related

barriers Poor professional pay, lack of incentives, and lack
of desire [11]
High inflation rates [1]

Scarcity of materials suitable for LC [4][5]
Inadequate equipment to implement LC methods
Resource related [4] . . .
; Poor infrastructure in transportation and
barriers

communications [1][13]
Inadequate trash identification and management [1]
Uncertainty in the supply chain [4]

3. METHODOLOGY

This research follows a systematically identify and analyse the critical factors hinders the implementation of Lean
Construction in the Indian construction sector. The study begins with a comprehensive literature review that
examines previous research, industry reports, and case studies to identify key barriers and enablers affecting Lean
Construction adoption. Based on these findings, six major categories of influencing factors were established:
Knowledge, People, Management, Communication and Coordination, Finance, and Resources. Each of these
categories includes various sub-factors that collectively impact the successful execution of Lean principles are
mentioned in table 1. From the literature review, a structured questionnaire survey was designed to collect
empirical data.

The questionnaire was carefully formulated to capture the perceptions and experiences of industry professionals
regarding the identified factors. The collected data statistical analysis using multiple linear regression (MLR).
y = Pot BiX1+ BaXot - + PnXn
y is the dependent variable
X1, Xz, +++ XnX1, Xz, -+ Xy are the independent variables
Bo is the intercept
B, B2, -+ PP, B2, -+ Pn are the slopes

MLR technique was chosen due to its ability to assess the relationship between multiple independent variables
and a dependent variable. MLR enables the quantification of each factor's impact by determining its statistical
significance and coefficient values. By analysing p-values, the model identifies the most critical determinants of
the adoption of lean construction. Factors with higher regression coefficients and lower p-values are identified as
having a significant impact, thereby providing clear guidance on where improvements are most necessary.

The findings from this research provide valuable insights for policymakers, construction firms, and practitioners,

enabling them to develop targeted strategies to overcome barriers and optimize Lean Construction implementation
in India.

4 2025 #1553 [ 2 DOI: 10.46121/pspc.53.2.4



https://pspac.info/index.php/dlbh/article/view/50

. > Y

ISSN:1674-3415

4. DATA ANALYSIS

The data collected for this study was obtained through a structured questionnaire survey distributed among
industry stakeholders in the Indian construction sector. The survey aimed to identify the factors influencing the
implementation of Lean principles, considering years of experience as the dependent variable and multiple
influencing factors as independent variables.

Response

m Project Managers ®Engineers ® Contractors

Fig. 1 Survey Responses

The survey was distributed among 150 construction professionals, including engineers, project managers,
contractors, academicians, and architects to ensure a diverse representation of industry perspectives. Out of the
total distributed surveys, 107 valid responses were received, resulting in a response rate of 71.3%. Among the
respondents, 13% (14 respondents) were project managers, senior managers, or other senior professionals,
bringing strategic and managerial insights into Lean Construction practices. The majority of respondents, 71%
(76 respondents), were engineers and academicians with 1 to 10 years of experience, providing valuable input on
technical and operational aspects of lean implementation. The remaining 16% of the respondents comprised local
contractors, builders, and architects, contributing practical, on-site perspectives on the challenges and
opportunities in adopting Lean principles in the construction industry. This diverse representation enhances the
reliability of the study by capturing perspective from different roles within the industry.

5. RESULT

The responses were analysed using multiple linear regression (MLR) to determine the relationship between
experience levels and key barriers or enablers affecting Lean adoption in excel. The study provides insights into
the factors influencing the successful implementation of Lean Construction. As shown in Table 2, knowledge has
the most significant impact on Lean adoption, with a positive coefficient (f = 1.070) and a statistically significant
p-value (0.020). A higher level of knowledge enables construction professionals to understand Lean tools,
methodologies, and their benefits, reducing resistance and improving efficiency in project execution.

Table 2 Multi linear regression analysis output

Berrier Coefficients Standard P-value
B Error
Knowledge 1.070 0.451 0.020
People -0.934 0.473 0.049
Management 0.760 0.415 0.069
Communication 0.180 0.403 0.656
and coordination

Finance 0.415 0.527 0.433
Resource -0.334 0.482 0.490

On the other hand, People-related factors exhibit a negative effect (B = -0.934) with a marginal p-value (0.049),
indicating that workforce-related challenges, such as resistance to change, lack of skilled labour, and limited
involvement of workers, pose obstacles to Lean implementation. Although the result is just outside the
conventional significance threshold (p < 0.05). Similarly, Management practices show a positive coefficient (f =
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0.760) but a slightly higher p-value (0.069), meaning that while leadership and managerial commitment contribute
to Lean adoption, their impact is not as strong as knowledge-related factors.

In contrast, the study finds that Communication and Coordination (f = 0.180, p = 0.656), Finance ( = 0.415,p =
0.433), and Resource (B = -0.334, p = 0.490) do not contributes statistically significant effects on Lean
implementation. This suggests that, within the studied context, financial constraints and resource limitations may
not be the primary challenges hindering Lean adoption.

The visualization of barriers through the Fishbone Diagram (Ishikawa Diagram) allows construction firms to
prioritize key areas for improvement and develop data-driven strategies to enhance Lean adoption. The
construction of the fishbone can branch off to as many levels as is needed to determine the causes of the underlying
problem. The diagram consists of a central “spine” representing the primary problem or objective which is the
challenges faced while adopting lean principle, with multiple “bones” branching out to categorize contributing
factors. Fig. 2 shows the first level of the fishbone diagram representing critical factors that hinder the lean
implementation.

Management People Knowledge

Fig. 2 Fishbone diagram

6. SUGGESTION

Knowledge-related barriers are among the major obstacles to implementing Lean Construction. Raising awareness
of Lean concepts through organized training initiatives like Project-Based Learning (PBL), conferences for
exchanging knowledge, and scholarly participation is crucial to addressing this. Understanding and adoption could
be further enhanced by promoting employee participation and combining Lean techniques with software
innovations. Challenges relating to the workforce constitute the second significant obstacle. Implementation
challenges can also be facilitated by seeking advice from Lean Construction (LC) specialists and professionals.
Top management needs to be urged to actively support Lean initiatives in order to address management-related
issues. To ensure effective workflows, organizational structures should be modified to conform to Lean principles.
To improve planning, control wastages, and improve quality, it is recommended to implement practical Lean tools
like Kaizen, Just-In-Time (JIT) techniques, and the Last Planner System (LPS). Lean adaptation can also be
reinforced by technology integration and Building Information Modelling (BIM). Concerns about budgetary
limitations, communication, and resource management, seem less significant, indicating that in order to optimize
the advantages of Lean Construction, efforts should be directed toward enhancing workforce preparedness,
leadership commitment, and education. By removing these obstacles, industries experienced increasing project
efficiency, quality, waste reduction, and resource utilization.

7. CONCLUSION

This study highlights key barriers affecting the implementation of Lean Construction in India’s construction
industry. The findings reveal that awareness and knowledge gaps are the most significant obstacles to Lean
adoption. This emphasizes the need for structured training programs, widespread knowledge sharing, and
continuous professional development to enhance awareness at all organizational levels. People-related challenges,
particularly resistance to change and the shortage of skilled workers, also pose serious hurdles. To overcome this,
companies need to engage employees, foster positive attitudes, and cultivate a culture of continuous improvement
to build acceptance of Lean practices. the study finds that financial constraints, resource limitations, and
communication gaps while often considered major challenges do not show statistically significant influence on
Lean adoption in the Indian construction. This suggests that improving knowledge, skills, and leadership could
have a far greater impact than addressing these perceived barriers. To accelerate Lean implementation, the study
calls for stronger managerial leadership, policy support, collaboration across the industry, and academic-industry
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partnerships. By prioritizing education, workforce encourage, and proactive leadership, India’s construction sector
can move toward more efficient, waste-free, and sustainable project delivery.

REFERENCE
1. Arpit Singh, Vimal Kumar, Ankesh Mittal, Pratima Verma.: ‘Identifying critical challenges to

lean construction adoption.’. Emerald Insight, Construction Innovation. 2024, 24, (1), pp. 67-
105

2. Rubén Romo, Avelina Alejo-Reyes, Francisco Orozco.: ‘Statistical Analysis of Lean Construction
Barriers to Optimize Its Implementation Using PLS-SEM and PCA’. MDPI, Buildings, 2024, 14,
(2), 486

3. Haritha Malika Dara, Ashwin Raut, Musa Adamu, et al.: ‘Reducing non-value added (NVA)
activities through lean tools for the precast industry’. Elsevier, Heliyon, 2024, 10, (7), e29148

4. Esraa Hyarat, Laura Montalban-Domingo, Eugenio Pellicer.: ‘Lean constructions barriers in
Jordan’s building sub-sector: A comprehensive knowledge framework’. Elsevier, Ain Shams
Engineering Journal, 2024, 15, (5), 102703

5. P. Ahern, D. Collery.: ‘Lean Implementation: An Investigation in Successfully Adopting a Lean
Philosophy’. World Academy of Science, Engineering and Technology, International Journal of
Economics and Management Engineering, 2024, 18, (1), pp. 36-43

6. Peter Agyekum Boateng, Comfort Agyekum Boateng.: ‘Interdisciplinary Nexus of Lean
Thinking and Strategy: An Exploration in to Psychological Resilience, Cultural Adaptability, and
Economic Sustainability’. International Journal of Research and Scientific Innovation, 2023, 10,
(12), pp. 167-175

7. Oluwatosin Babalola , Eziyi O. Ibem, Isidore C. Ezema.: ‘Implementation of lean practices in
the construction industry: A systematic review’. Elsevier, Building and Environment, 2019,
148, pp. 34-43

8. Vinaya D. More, Dr. Shrikant Charhate, Madhulika Sinha.: ‘Lean Construction Techniques in
Indian Construction Industry: Some Analysis’. International Journal of Civil Engineering
Research, 2016, 7, (1), pp. 59-65

9. N. Raghavan, Satyanarayana Kalidindi, Ashwin Mahalingam, et al.: ‘Implementing Lean
concepts on Indian construction sites: organizational aspects and lessons learned’. Conference
Proceedings IGLC-22, Oslo, Norway, June 2014, pp. 1181-1190

10. Arviga Bigwanto, Naniek Widayati, et al.: ‘Lean Construction: A Sustainability Operation for
Government Projects’. MDPI, Sustainability, 16, (8), 3386

11. Ibrahim A. I, Sale M.T, Yusuf H, et al.: ‘Factors Affecting the Adoption of Lean Principles in
Construction Waste Management in Bauchi Metropolis’. International Journal of Information,
Engineering & Technology, 2024, 12, (6), pp. 159-174

12. Meghna Raj, Kuldeep Kumar.: ‘Challenges and Opportunities of Implementing Lean Design in
the Construction of Real-Estate Projects’. HBRP Publication, Research & Reviews: Journal of
Architectural Designing, 2024, 6, (1), pp. 1-9

13. Elnaz Asadian, Robert M. Leicht, and John Messne.: ‘A Comparative Analysis of Leanb
Approaches Among Trade-Contractors’. Lean Construction Journal, 2023,pp. 41-68

14. ‘Rebecca Bevans - Multiple Linear Regression | A Quick Guide (Examples)’,
https://www.scribbr.com/statistics/ multiple-linear-regression/, accessed 22 June 2023

4 2025 #1553 [ 2 DOI: 10.46121/pspc.53.2.4



https://pspac.info/index.php/dlbh/article/view/50
https://www.scribbr.com/author/beccabevans/

-
|

ISSN:1674-3415

- Power System:Pg

- Al il
15. ‘Sarah Lewis - Techtarget: Enterprise resource
planning(ERP)’,https://www.techtarget.com/whatis/definition/fishbone- diagram, accessed
June 2024

16. ‘Adam Hayes - Multiple Linear Regression (MLR) Definition, Formula, and Example’,
www.investopedia.com, accessed 16 July 2024

4 2025 HEfH 53 [ 2 DOI: 10.46121/pspc.53.2.4



https://pspac.info/index.php/dlbh/article/view/50

