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ABSTRACT 
 

Delays in construction projects are a common challenge that negatively impact project timelines, 

costs, and overall performance. The application of lean construction techniques, which focus on 

minimizing waste and improving efficiency, offers significant potential for reducing these 

delays. This study aims to explore the various types of delays observed in construction projects, 

categorizing them into factors such as design issues, labor inefficiencies, material shortages, and 

coordination failures. By analyzing these delay types through the lens of lean construction 

principles, such as Just-In-Time delivery, continuous improvement (Kaizen), and value stream 

mapping, the study proposes strategies for mitigating these issues. Specific recommendations 

include optimizing workflows, improving communication between stakeholders, enhancing 

supply chain management, and implementing better scheduling practices. The goal is to identify 

key areas where lean construction techniques can streamline operations, enhance productivity, 

and ultimately minimize delays, thereby improving overall project outcomes. This research 

contributes to the growing body of knowledge on lean practices in construction and provides 

actionable insights for project managers and stakeholders aiming to deliver projects on time and 

within budget. 
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1.0 Introduction  

 

The building industry was at the forefront of lean concepts application focused on 

productivity, waste reduction, and continuous improvement by Womack & Jones (1996). 

Nevertheless, implementing lean strategies should be a long-term process that involves a well-

thought-out plan and careful management of resources (Koskela, 1992; Ballard & Howell, 

1998). Some challenges, like resistance to change and the absence of training, hold back the lean 

principles from being beneficial in terms of productivity, cost, and the success of projects (Egan, 

1998; Zhang & Li, 2010). 
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1.1 The role of lean principles in construction project management 

Lean principles, for example clarity in communication, collaboration, and 

accountability, when applied to the design and implementation of construction projects 

increased efficiency (Galsworth, 1997; Bertelsen, 2004). The widespread usage of lean 

management rules out mistakes, optimizes resource availability, and, thus, enhances 

productivity (Koskela & Ballard, 2006). Efficiency and flexibility of achieving new commercial 

projects in lean thinking will be effective in the provision of services among construction 

companies (Alarcón, 1997). 

 

1.2 Benefits of lean principles 

Lean principles that are implemented in construction project planning bring about a 

number of advantages such as: 

• An increase in productivity by eliminating idle times (Harris & McCaffer, 2013). 

• Cost cutting by minimizing waste and using just-in-time methods (Sacks & Hamzeh, 2009). 

• Management of time and quality of projects so as to have satisfied customers (Laine, 2014). 

 

1.3 Challenges in implementing lean principles 

Despite its undeniable advantages, incorporating the lean way of life becomes a 

problem at times, which includes the need to handle these issues: 

• Even though there are reasons why change is necessary, many companies are reluctant to 

use new methods and achieve their business goals by making a transformation (Bertelsen, 

2004). 

• I think that the issue of education is quite serious here, because not everyone has that much 

knowledge that needs a specialization course (Pemberton & Williams, 2010). 

• Cultural shifts are the turning point where an organization repositions itself and returns to 

its roots and operates with a more cooperative and problem-solving type of mind 

(Kagioglou et al., 2001). Remodeled constructions and the higher levels of collaboration 

and labor safety have become the priorities. 

 

1.4 Problem definition 

One of the common issues in the construction industry is poor planning and resource 

mismanagement that result in cost overruns and time delays. The utilization of lean techniques 

for these problems also depends on: 

• Resource Allocation 

• Waste Reduction 

• Delay Optimization 

• Process Improvement 

• Collaboration and Communication 
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• Technology Integration 

• Continuous Improvement Culture 

 

1.5 Objectives 

This study aims to explore effective lean construction methods for optimizing 

resources, reducing delays and minimizing costs. Specific objectives include: 

• Identify areas in the application of lean construction techniques through which delays 

could be minimized. 

• Study the types of delays observed during any construction project and offer various 

suggestions for reduction through a lean approach. 

 

Figure 1: Types of Delays 
 

 
 

2.0 Literature Review 

 

 Research show that lean production strategies help organizations paintings extra 

effectively by way of reducing prices, increasing verbal exchange and collaboration, 

consequently decreasing mission lead times and fees (Nithyanandan et al., 2023; Brown & 

inexperienced, 2021). Other than that, the resistance to change together with the deficiency of 

simple understanding regarding lean questioning may be an actual trouble (Johnson et al., 

2020). The end result of the research has indicated that using BIM and construction 

management equipment supports an assignment’s well timed of entirety, resultant 

performance, and public belief (Lota et al., 2022; Robinson & Lee, 2021). On the only hand, 

the look for ways to plot using materials via the power of interruptions and the software of 

such technology consisting of genetic algorithms (Dai et al., 2023) need to not be dominated 

out. area-primarily based control systems (LBMS) are main the way on this integration to 
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improve workflow and efficiency by using lowering waste of time, in contrast to the vital 

course technique (CPM) (Marco Alvise et al., 2020). As the 6th point, digitalization at the 

side of using lean techniques plays an essential function in attaining sustainability and 

effectiveness even though the initial expenses are excessive (Uvarova et al., 2023). Creation 

tasks have confronted vast delays international specially because of changes in designs, 

economic restrictions, detrimental climate conditions, and terrible control (Taylor, 2019; 

Fernandez, 2023). Research in diverse locations file horrific planning, inexperience, and 

shortage of workforce being the principal reasons of put off (Frimpong et al., 2023; 

inexperienced et al., 2020). The principles of lean alongside virtual gear help within the 

prevention of those delays by using improving scheduling, decreasing waste, and facilitating 

the proper functioning of the techniques (Peterson et al., 2021; Johnson et al., 2022). 

 Imposing Heijunka, Kanban, and just-In-Time (JIT), which can be synonymous with 

the lean philosophy, has a tendency to cause time gains and lessening of the negative effect of 

a delayed deliver chain (Reynolds et al., 2022). Lean procured decision-making fashions in 

together with models are also beneficial for production planning to successfully make use of 

lean production method within the manner. This consequences in casting off non-price-

introduced activities, saving costs, and coping with the risks of (Carter et al., 2023). Similarly, 

the mixing of lean manufacturing techniques and technological equipment in creation 

management will assist to correctly improve the execution of the undertaking in an effort to 

obtain performance and challenge success. 

 

3.0 Research Methodology 

 

The main objective of the paper is to explore the influence exerted by the lean 

principles on eliminating delays on construction projects and the result of the complete study. 

The methods used in this work are literature review, questionnaire surveys in the construction 

industry to identify the main causes of delay and to investigate lean techniques for improving 

workflow effectiveness. 

 

3.1 Topic selection 

Our specific topics of interest were delays within a construction project occasioned 

among others by poor site management, inefficient workflows, and material procurement issues. 

The main problem we will investigate is: “How can Lean principles help minimize onsite delays 

in construction projects?” 

 

3.2 Review of research papers 

Through the study of construction trade literature, we came across relevant materials, 

such as articles, books, and case studies that emphasized Lean Construction, which include: the 

Last Planner System (LPS), Just-In-Time (JIT), and Value Stream Mapping (VSM). The 
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summary included the discovery of the main causes of construction workflow interruptions as 

well as the ways in which Lean techniques are used to optimize scheduling and efficiency. The 

research gap was found in the application of Lean to delay reduction. 

 

Figure 2: Research Methodology 
 

 
 

3.3 Formation of questionnaire survey 

To provide input for our study, we questioned project managers, engineers, and 

construction workers. The survey was as follows: 

• Likert Scale Questions (e.g., “How effective are Lean principles in reducing construction 

delays?”) 

• Multiple Choice Questions (e.g., “Which Lean tool has been most effective in preventing 

onsite delays?”) 
 

3.4 Data collection, analysis & discussion 

We employed the combination of Excel and SPSS for our study in order to perform 

both statistical and thematic analysis. The findings were made more attractive thanks to 

visualization tools that consisted of charts showing: 

• Key delay factors and their frequency 

• Effectiveness of Lean tools in reducing delays 

• Impact of Lean practices on project scheduling and workflow efficiency 
 

3.5 Results and conclusion 

The results were then compared to the earlier literature making it possible both to verify 

the findings and to find the new insights. The discussion also focused on the study limitations 

and the recommendations actualized by the Lean principles for the terms of connectivity of 

construction delays. 

Topic Selection

Review of Research Papers

Formation of Questionnaire Survey

Data Collection, Analysis & Discussion

Results and Conclusion

https://www.journalpressindia.com/website/nicmar-nlpgrs-2025/proceedings
https://www.journalpressindia.com/website/nicmar-nlpgrs-2025/proceedings


Optimizing Resource Management in Construction Projects using  

Lean Principles 
1175 

 

DOI: 10.17492/JPI/NICMAR/2507103  ISBN: 978-93-49790-54-4  

4.0 Data Analysis and Result 

 

The Kaiser-Meyer-Olkin (KMO) degree of Sampling Adequacy and Bartlett’s test of 

Sphericity outcomes are supplied because both tests take a look at whether or not a dataset is 

appropriate to conduct component analysis. The next phase is an in-depth interpretation of the 

consequences: 

 

Table 1: KMO and Bartlett’s Test 

 

Test Value 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.778 

Bartlett’s Test of Sphericity  

Approx. Chi-Square 345.796 

df 105 

Sig. <0.001 

 

Table 2: Rotated Component Matrix 

 

Variable Component 1 Component 2 Component 3 

RME4 0.821   

RME2 0.733   

RME1 0.676   

TTRM3 0.592   

TTRM2 0.525   

CC1    

CC2    

ULCFT1  0.804  

ULCFT2  0.796  

TTRM1  0.628  

ULCFT4  0.624  

TTRM5   0.870 

TTRM4   0.697 

ULCFT3   0.512 

RME5    

 

4.1 The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy 

 KMO test assesses how well suited the sample is to factor analysis by calculating the 

amount of variance among variables that is common variance. 

Interpretation: 

 KMO > 0.8: Meritorious (very good for factor analysis) 

 0.7 ≤ KMO < 0.8: Middling (moderate but acceptable) 

https://www.journalpressindia.com/website/nicmar-nlpgrs-2025/proceedings
https://www.journalpressindia.com/website/nicmar-nlpgrs-2025/proceedings


1176 Converging Horizons in Construction and the Built Environment:  

Digital, Sustainable, and Strategic Perspectives 
 

DOI: 10.17492/JPI/NICMAR/2507103  ISBN: 978-93-49790-54-4 

 

 0.6 ≤ KMO < 0.7: Mediocre (weak but still acceptable) 

 KMO < 0.6: Poor (factor analysis may not be suitable) 

 The KMO value is 0.778. 

 Since 0.778 is within the range of “middling,” it tells us that the sample is extremely 

suitable for factor analysis. 

 

4.2 The Bartlett’s test of sphericity 

 Chi-Square value: 345.796 

 Degrees of Freedom (df): 105 

 Significance (Sig.): < 0.001 (highly significant) 

 This test determines if the correlation matrix of the variables is significantly not equal 

to an identity matrix, which would mean that the variables are uncorrelated. 

A big p-value (i.e., > 0.05 or > 0.001 in this case) indicates that the correlation matrix is far from 

an identity matrix, and hence factor analysis is not appropriate. 

 Extraction Method: Principal Component Analysis. 

 Rotation Method: Varimax with Kaiser Normalization. 

 Rotation converged in 5 iterations. 

This is the Rotated Component Matrix of a Principal Component Analysis (PCA) based 

on Varimax rotation with Kaiser Normalization and is adopted to describe the relationship 

among several variables (items) concerning the three established components (factors). Major 

features of the table components: Included under this area are the known factors, namely 

Component 1, Component 2, & Component 3.  

 Factor Loadings: Every variable has a loading value that indicates its correlation with a 

particular component. Loadings of approximately +1 or -1 suggest a very strong association 

with the component. Loadings below 0.5 are generally regarded as weak and could be 

negligible. 

 Rotation Method (Varimax with Kaiser Normalization): Varimax is an orthogonal 

rotation procedure that seeks to maximize variance among factor loadings to render 

interpretation easier. 

Kaiser Normalization helps in normalizing the factor structure. 

• Component 1: Variables Resource Management Efficiency (RME4- .821), Resource 

Management Efficiency (RME2- .733), Resource Management Efficiency (RME1- .676), 

Technology and Training in Resource Management (TTRM3- .592), Technology and 

Training in Resource Management (TTRM2- .525) heavily load on this factor. This 

indicates that all such variables have a common underlying theme. Common Factor: 

Resource Management Optimization 

• Component 2: Variables Use of Lean Construction and Formal Tools (ULCFT1- .804), Use 

of Lean Construction and Formal Tools (ULCFT2- .796), Technology and Training in 

Resource Management (TTRM1- .628), Use of Lean Construction and Formal Tools 
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(ULCFT4- .624) load on this factor. These are probably another unique theme or concept. 

Common Factor: Lean Construction and Process Optimization 

• Component 3: The variables Technology and Training in Resource Management (TTRM5- 

.870), Technology and Training in Resource Management (TTRM4- .697), Use of Lean 

Construction and Formal Tools (ULCFT3- .512), and Resource Management Efficiency 

(RME5- loading indeterminate due to missing data) are correlated with this factor. This 

specific factor may represent a clear third idea. Conclusion Factor Analysis was able to 

classify like variables into three distinct segments. This reduces the dimensionality and 

identifies underlying patterns in the data. If this analysis is to be integrated into a research 

study, the next step would be classifying the factors based on their recurring themes.  

Common Factor: Technological Integration & Skill Development for Lean Implementation. 

 

5.0 Conclusion 

 

Overall, the outcomes of this research suggest a high stage of validity for middle 

themes and constructs non-parametrically to obtain optimized resource control of creation tasks 

via the application of Lean concepts. The sturdy and excellent value of Kaiser-Meyer-Olkin 

(KMO) degree of Sampling Adequacy (zero.778) implies that the dataset is fit for aspect 

evaluation, while Bartlett’s take a look at of Sphericity (p < zero.001) affirms that there are 

intercorrelations many of the variables; for that reason, a deeper evaluation is warranted. This 

research, through the application of Lean construction techniques, unearthed key areas where 

delays can be reduced, especially with workflows, waste reduction, and resource allocation.  

The results of factor analysis will justify the categorization of these powerful sources of 

delays into material shortages, inefficient labor management, and scheduling conflicts, which 

can receive interventions based on Lean principles. The study suggests that Just-in-Time (JIT) 

delivery of materials, the Last Planner System (LPS) for effective scheduling, and ongoing 

optimization of workflow would greatly increase efficiency, reduce delays, and drive project 

performance. Lean principles will assist construction companies to work better, reduce waste, 

and complete projects more efficiently, hence attaining a cost-effective and environmentally 

friendly project management style. Future studies may analyze the persistent repercussions of 

Lean adoption into construction projects delays coupled with incorporating other digitized 

models, such as Building Information Modeling (BIM), to further promote the optimization of 

resources in most construction projects. 
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