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Abstract- The necessity for quality enhancement and 

exceptional performance in the highly competitive 

global market has led numerous organizations, 

including their senior management, project managers, 

and engineers, to adopt innovative methodologies such 

as pull scheduling and lean principles. This study 

focuses on Six Sigma, a structured, statistical 

methodology aimed at strategically organizing and 

implementing initiatives for process improvement to 

significantly reduce process variability and defects. To 

investigate the implementation of Six Sigma in 

construction projects, a structured questionnaire 

survey was conducted, generating data about the 

factors currently influencing its implementation. This 

research enriches existing literature on Six Sigma 

within the construction industry by pinpointing these 

influential factors. The practical significance of this 

study lies in its ability to help construction 

professionals identify critical areas for enhancing their 

Six Sigma practices. Data from the questionnaire 

survey were analyzed using the Relative Importance 

Index (RII) in Excel, enabling the ranking of factors 

that influence Six Sigma adoption. The objective of 

this research is to align the improvement needs 

identified within the construction industry with the 

anticipated outcomes delivered by Six Sigma 

methodology. 
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I. INTRODUCTION 

 

The two essential components influencing the 

advancement of the construction sector are 

construction management and technology. 

However, the productivity within the global 

construction industry has witnessed a significant 

decline over the past four decades. The 

implementation of Six Sigma principles in 

construction projects represents one strategic 

method to enhance procedural efficiency. 

Originating in the 1980s with Bill Smith at 

Motorola, Six Sigma is a statistically grounded 

quality improvement methodology designed to 

reduce costs, improve quality by streamlining 

processes, and expedite production. Initially 

overlooked, Six Sigma gained substantial attention 

in the late 1990s, evolving into a unique 

management approach specifically adapted for the 

construction industry. 

 

The fundamental elements of Six Sigma comprise 

clearly defined delivery process objectives intended 

to optimize client satisfaction at the project level, 

foster concurrent design and construction processes, 

and maintain rigorous project control across the full 

project lifecycle—from initial conception through 

final delivery. In a drive to offer better value to 

project owners while achieving profitability, an 

increasing number of academics and construction 

professionals have begun questioning traditional 

construction management practices. Consequently, 

innovative Six Sigma-based technologies have been 

developed and successfully applied across both 

simple and complex construction projects. Projects 

employing Six Sigma methodologies are generally 

easier to manage, safer, completed faster, more cost-

effective, and produce superior quality outcomes. 

Considering the various challenges related to 

quality, performance, and management within 

construction, the application of Six Sigma offers an 

insightful research domain. Six Sigma provides a 

quantitative improvement approach targeting error 

reduction in processes, aiming explicitly for 3.4 

defects per million opportunities (DPMO). Unlike 

other quality management programs, Six Sigma is 

perceived as relatively easier to implement because 

it clearly delineates required changes and prescribes 

systematic implementation programs. The 

methodology follows the five-step improvement 

cycle known as DMAIC—Define, Measure, 

Analyze, Improve, and Control—closely aligning 

with overarching organizational objectives and 

necessitating a top-down execution strategy. 
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This study investigates Six Sigma within the 

context of construction projects by conducting a 

thorough literature review and using a questionnaire 

survey to evaluate key characteristics. Following a 

comprehensive analysis of existing literature, the 

Relative Importance Index (RII) was employed to 

systematically rank the importance of each 

identified factor based on respondents' feedback. 

The RII effectively summarizes each indicator's 

significance, enabling the prioritization of 

influential factors critical for successful Six Sigma 

implementation in construction. 

 

1 Objective: 

 

● To identify and prioritize the factors influencing 

Six Sigma implementation in construction 

projects using the Relative Importance Index 

(RII). 

● To systematically analyze collected data 

employing the RII method. 

 

1.2 Scope: The scope of this study involves: 

 

● Conducting an extensive literature review to 

pinpoint critical factors. 

● Consulting with industry experts to validate 

these identified factors and assist in developing 

a comprehensive questionnaire. 

● Utilizing the Relative Importance Index (RII) 

methodology for accurately ranking the 

significance of each factor based on 

questionnaire responses. 

 

II. LITERATURE REVIEW 

 

Sunil v. Desale (2008) The authors suggested that, 

process improvement methods used in the 

construction industry and analysis of features and 

principles of six sigma and there in to review of a 

project manager, a field and a cost engineers on the 

same. The interview on Six Sigma is based on 

quality, performance and management aspects. This 

study defends and removes any doubt about the 

positive effects of Six Sigma on construction 

projects. Particularly, Six Sigma can provide a 

broader quality concept, detailed performance 

measurement, and coordination in repetitive process 

is and performance improvement. It has produced 

quality improvements directly/indirectly with 

positive increase in production efficiency. 

 

D. Lade (2015) aims that, there has been a steep rise 

in the production of Ready Mix Concrete (RMC) in 

India due to ever increasing demand of concrete 

from the infrastructure as well as the real estate 

sector. It has become a great challenge for the RMC 

manufacturers to supply consistent level of quality 

of concrete to the customers. In this study, the 

quality performance of an RMC plant at Mumbai, 

India, using the Six Sigma philosophy has been 

evaluated by using various quality tools. The 

existing sigma level of the process has been found to 

be 1.23, which is very less than the manufacturing 

industry and RMC production process has been 

found neither stable nor capable. Some 

recommendations for process improvement and 

conclusions based on the observations of the present 

study are also presented at the end. 

 

Thanveer M. Beary (2005) suggests a Lean 

Construction and Six-Sigma based assessment 

methodology for the homebuilding industry's 

production planning process, which will help in 

identifying areas for improvement. Other 

construction industry sectors can be evaluated and 

improved using a modified version of the 

framework. Lean construction and Six Sigma are 

both effective tools. Six Sigma tries to reduce 

variability in a process by utilising scientific 

methods to identify areas that are the underlying 

causes of the variability, while Lean Construction 

aims to standardise a process by removing waste or 

needless labour. By utilising the strength of both 

tools in the production planning process for 

residential construction, this study advanced the 

concept. A Production Planning Model was created 

using a combination of Lean Construction and Six 

Sigma. The goal was to create a system that assists 

in locating and eliminating flaws in the production 

process for building materials in order to achieve a 

zero-defect process. The process must be 

continually improved in order to remain under 

control and be effective. 

 

Muharrem Firat Yilmaz (2012) This thesis includes 

Literature Review and three interviews. Literature 

Review had discussed process improvement 

methods used in construction industry and analyzed 

the basic features and principles of Six Sigma. 

Three interviews were conducted about the basic 

principles of Six Sigma and Quality Concept. 

Interviewers are a Project Manager, Field and Cost 

Engineer. The approach of the interview to Six 
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Sigma is based on quality, performance and 

management aspects. This study defends that there 

is no doubt about the positive effects of Six Sigma 

on construction projects. Particularly, Six Sigma can 

provide a broader quality concept, detailed 

performance measurement, coordinated and 

repeatable process/performance improvement. It has 

increased quality directly/indirectly and has positive 

effects on production efficiency. Since construction 

industry includes lots of unrepeatable tasks and 

different process design techniques, Six Sigma does 

not seem applicable as a whole management 

approach in construction industry. Furthermore, it 

can be integrated to the existing management 

procedures of companies. Taking everything into 

consideration, it is obvious that Six Sigma has a lot 

in order to accelerate fundamental and cultural 

challenges construction industry needs.. 

Celep Oguz, Yong-Woo Kim, John Hutchison, 

Seungheon HanHan (2008) the objective of this 

research paper is to investigate how Lean and Six 

Sigma methodologies are implemented together on 

construction projects through a case study and to 

measure the process capability index (Cp) to 

measure the performance of Six Sigma efforts. 

 

Some of the conclusions drawn from the literature 

review and case studies, and can be summarized as 

follows; Both Six Sigma and Lean are strong 

production management tools and the combination 

complements each other. Lean in principle 

eliminates anything that doesn't add value to the 

customer and achieves reliable workflow. On the 

other hand Six Sigma aims to control and reduce the 

variations by understanding the root cause. The 

complexity of the construction project has its own 

unique and uncertain environments, which made the 

use of Lean Six Sigma methodology somehow 

different from the other industries, especially 

manufacturing. The methodology of Lean Six 

Sigma was effective in reducing variability of daily 

panel production rate. However, taking into account 

inherited uncertainty in construction processes, the 

value of Cp can be applied flexibly to construction 

processes. 

method has shown unprecedented success and 

increased organizational interest. It is quickly 

developing into a significant driving force for many 

project and technology-driven organizations. 

Successful six sigma projects are influenced by a 

variety of factors, including managerial support and 

organizational commitment, project management 

and control expertise, cultural shifts, and ongoing 

training. Six sigma practitioners have opportunity to 

better implement six sigma projects by 

understanding the fundamental characteristics, 

challenges, and flaws of the methodology. It 

enables them to more effectively support the 

strategic direction of their organizations and the 

growing demand for coaching, mentoring, and 

training. To successfully deploy six sigma 

initiatives, the statistical parts of the methodology 

must complement business viewpoints and 

organizational difficulties. Different six sigma 

methods have been used to improve the general 

performance of many business sectors. However, 

there is still potential for improvement in the 

integration of the structured, data-driven six sigma 

procedures into organizations. Before becoming 

firmly ingrained into the organization, cultural 

changes need time and dedication. By continually 

improving the organizational culture, effective six 

sigma concepts and practices are more probable to 

be implemented. 

 

III. METHODOLOGY 

 

The primary objective of this phase is to identify the 

key determinants that influence Six Sigma 

deployment within construction projects. Data were 

gathered via a structured questionnaire, and the 

resulting responses were depicted through graphical 

summaries. The instrument was circulated among 

diverse stakeholders—clients, consultants, and 

contractors—to capture multifaceted insights into 

real‑world implementation challenges. 

 

A comprehensive literature review served as the 

foundation for generating an initial list of potential 

factors. Feedback from practitioners across several 

construction firms refined this list, ensuring that 

schedule‑sensitive and safety‑related variables were 

adequately represented. 

 

Following expert validation, the finalized 

questionnaire adopted a five‑point Likert scale (1 = 

Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = 

Agree, 5 = Strongly Agree). Upon collecting 

responses from on‑site personnel, data were 

processed, and each factor’s Relative Importance 

Index (RII) was computed. The RII method 

provides a concise yet robust ranking mechanism, 

offering a clear overview of stakeholder priorities 

and forming a solid basis for subsequent analysis. 
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Relative Importance Index 

 

The Relative Importance Index quantifies how 

influential each factor is perceived to be. 

Respondents assign a weight W to every item on the 

five‑point scale. The index is then computed as: 

RII = ΣW ⁄ (A × N) 

where A (equal to 5) represents the highest possible 

rating and N is the total number of valid responses. 

Values approaching 1.00 indicate factors regarded 

as highly significant, whereas lower scores suggest 

limited impact. 

In total, 51 factors were rated. Their indices were 

calculated and re‑ordered so that the most critical 

issues for Six Sigma adoption in construction 

appear first. 

 

RII Top 10 Factors 

 

Table 1 RII result showing top 10 factors effecting Implementation of Six Sigma in construction. 

S.NO FACTORS RII Value Rank 

1 Complex Six Sigma tools and techniques 0.839 1 

2 Insufficient time available for execution 0.831 2 

3 Difficulty in sustaining improvement benefits 0.827 3 

4 Limited awareness of Six Sigma advantages 0.825 4 

5 Challenges in defining and measuring process metrics 0.824 5 

6 Resistance to organisational change 0.820 6 

7 Reliance on judgment‑based rather than data‑driven decisions 0.819 7 

8 Satisfaction with current quality‑management practices 0.818 8 

9 Inadequate financial or human resources 0.816 9 

10 Insufficient funds allocated for training 0.812 10 

The respondents were asked to provide their opinions on the list of 51 factors affecting Implementation of six 

sigma in construction by marking on options as strongly disagree, disagree, neutral, agree & strongly agree. 

 

 
 

IV. DISCUSSIONS 

 

The survey results reveal that “Complex Six 

Sigma tools and techniques” topped the list with an 

RII of 0.839, highlighting respondents’ concern that 

overly intricate tools can directly influence work 

quality. “Insufficient time for execution” followed 

closely (RII 0.831), suggesting projects struggle to 

accommodate the time needed for a full Six Sigma 

rollout. In third place, “Difficulty in sustaining 

improvement benefits” (RII 0.827) underscores the 

challenge of maintaining gains once initial targets 

are met. 

Fourth and fifth positions went to “Limited 

awareness of Six Sigma’s advantages” (RII 0.825) 

and “Challenges in defining and measuring process 

metrics” (RII 0.824). Both point to knowledge 

gaps—first in understanding why Six Sigma 

matters, and second in tracking the right 

performance indicators. 
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Ranked sixth, “Resistance to change” (RII 0.820) 

shows cultural barriers remain significant. At 

seventh, “Reliance on judgment-based decisions” 

(RII 0.819) indicates a preference for subjective 

choices over data-driven methods. “Satisfaction 

with current quality-management practices” (RII 

0.818) placed eighth, implying that complacency 

can hinder improvement initiatives. 

 

Resource constraints round out the list: “Insufficient 

financial or human resources” (RII 0.816) ranked 

ninth, and “Lack of funds for Six Sigma training” 

(RII 0.812) was tenth. Both factors emphasize that 

even committed organizations need adequate 

budgets and skilled personnel to realise Six Sigma 

benefits. 

 

V. CONCLUSION 

 

This research pinpoints the most critical obstacles 

and enablers for adopting Six Sigma in the 

construction sector. Addressing these high-priority 

factors should drive measurable gains in project 

quality, while simultaneously trimming both cost 

and schedule overruns. By focusing on the ten 

highest-ranked issues—those that stakeholders 

deemed most influential—construction companies 

can channel resources where they will have the 

greatest impact. Ultimately, systematic application 

of Six Sigma offers a practical route to higher‑

quality outputs and more efficient project delivery 

across the industry. 
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