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Lean Six Sigma (LSS) is indeed a powerful methodology that blends the efficiency-focused 

principles of Lean with the defect-reduction techniques of Six Sigma. Its wide-ranging 

applications across industries highlight its adaptability and effectiveness in driving continuous 

improvement. Your summary touches on key areas like its tools, benefits, challenges, and visual 

analytics on trends in academic and industry adoption. Are you working on research in this area, 

or exploring how LSS could be implemented in a specific context? I'd be happy to help refine 

insights or explore further angles. 
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1. INTRODUCTION 

In a highly competitive global marketplace, businesses encounter numerous obstacles while trying to satisfy the 

unique needs of various clients (Yin et al., 2017). Therefore, they continually seek to enhance their capacity and 

performance.  

Improvement initiatives have existed for a while and continue to change. One such initiative is Lean Six Sigma (LSS), 

which has been highly effective in leading organizations like GE and Toyota (Salah et al., 2010). LSS offers ideas, 

techniques, and resources to plan production, resolve challenging issues, and enhance procedures (Snee, 2010).  

Gupta et al. (2020) confirm that the growing evolution of data that businesses are facing today cannot be adequately 

handled by conventional information systems and methodologies. The rise promotes the quick adoption of potent 

new technologies. However, LSS uses data analysis to resolve complicated issues. 

Combining two different approaches that are well-known for their efficacy—LM and Six Sigma—is what LSS is. 

(Cherrafi et al., 2016a). They did not integrate until the late 1990s/early 2000s (Snee, 2010), and since then, LSS has 

had an increased popularity and deployment in the industrial world (e.g., Motorola, Honeywell, General Electric…) 

(Antony et al., 2016) and also extended to service and public sectors. 

Their integration aims to overcome the limitations of the individual implementation and to have a complementary 

relationship. Antony et al. (2016) contend that while in-depth data collection and analysis are not required for any 

kind of problem, Lean is not appropriate for complex issues that call for data analysis using sophisticated statistical 

techniques. LSS capitalises on the strengths of both LM and Six Sigma (Arnheiter & Maleyeff, 2005). 

The SS seeks to achieve high quality and eliminate variability, whereas LM seeks to define value and eliminate waste. 

By removing waste and variation using the DMAIC approach, LSS aims to improve processes, customer satisfaction, 

and financial results. (Cherrafi et al., 2016b; Salah et al., 2010). Instead of using a single approach for every problem, 

managers can select the best tool for the Total Quality Management and Business Excellence 263 problem, which can 

range from a quick kaizen event to a sophisticated statistical project. (Salah et al.,2010). 

The data's dependability and accessibility are critical to the success of LSS projects. Conventional methods are 

potentially unreliable and demand more time and effort. The fourth industrial revolution brought about a new 

technology that can help prevent this. They assist in avoiding these flaws and guarantee real-time data. (Arcidiacono 

& Pieroni, 2018). 

 

 



Journal of Information Systems Engineering and Management 
2025, 10(61s) 

e-ISSN: 2468-4376 

  

https://www.jisem-journal.com/ Research Article  

 

 864 Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

2. METHODOLOGY  

This paper aims to explore the current status of research regarding the integration of LM with SS and to identify gaps 

to offer opportunities for future research. The researcher used the three steps that Tranfield et al. (2003) suggested 

to carry out their review: (i) preparing the review, (ii) carrying it out, and (iii) communicating the results. We will go 

over the specifics of each step in the paragraphs that follow.  

Planning the review. 

The initial phase was conducted using a systematic methodology. First, we quickly and randomly searched several 

databases to gain a broad understanding of the topic and find relevant keywords by looking through abstracts and 

titles. Initially, LM and LSS were the two main search terms. 

Nevertheless, researchers have observed that there aren't many articles that fit this combination in all databases; 

there were a limited number of articles. As a result, the researcher chose to incorporate Lean Six Sigma, DMAIC, 

process improvement, and quality management into the keywords. Furthermore, it was observed that these papers 

are essential to the research's focus.  

This study employs a systematic literature review methodology. Academic databases such as Scopus, Web of Science, 

and Google Scholar were searched using keywords. Articles published between 2000 and 2024 were reviewed. Tools 

like VOSviewer were used for bibliometric analysis, and descriptive statistics were generated for visual 

representation.  

Conducting the review.  

To locate pertinent publications, the researcher applied the predefined search terms to each database after precisely 

defining the search criteria. Every article was examined for appropriateness to the subject. First, the researcher 

looked at article titles, keeping only those that contained keywords. To ensure that the article was pertinent to the 

research topic, abstracts were then carefully reviewed. Lastly, the articles were thoroughly read to select only those 

that successfully addressed the study of LM, SS, or LSS. A total of 50 articles were chosen for analysis.  

Reporting  

Following the selection of relevant articles, the researcher thoroughly read each publication to make inferences about 

the relationship between LSS/LM/SS. To do this, the researcher arranged important components (date, 

methodology, results, etc.) in tables, which allowed for compiling and contrasting studies and determining the 

streams of discussion, bibliometric, and qualitative content analyses. 

3. THEORETICAL FOUNDATION 

3.1 Lean Principles 

• Value identification from the customer perspective 

• Mapping the value stream 

• Creating a continuous flow 

• Establishing pull-based systems 

• Striving for perfection 

3.2 Six Sigma Principles 

• Define, Measure, Analyze, Improve, Control (DMAIC) 

• Focus on reducing process variation 

• Data-driven decision-making 

• Use of statistical tools and quality control techniques 
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3.3 Integration into LSS Framework Lean and Six Sigma complement each other, offering both speed and 

accuracy. Tools commonly used in LSS include SIPOC diagrams, Fishbone diagrams, FMEA, Value Stream Mapping, 

and Control Charts. 

4. APPLICATIONS OF LEAN SIX SIGMA 

• Manufacturing: Improving throughput and reducing defect rates 

• Healthcare: Streamlining patient care, reducing wait times, enhancing safety 

• Service Industry: Increasing customer satisfaction, reducing response time 

• Education: Enhancing administrative processes, reducing waste 

• Government: Improving service delivery and reducing operational costs 

5. BENEFITS AND CHALLENGES BENEFITS 

Benefits: 

• Reduced operational costs 

• Improved customer satisfaction 

• Enhanced process efficiency and quality 

• Data-driven culture 

Challenges: 

• Resistance to change 

• High initial training costs 

• Requirement of cross-functional collaboration 

6. CASE STUDIES 

• Automotive Manufacturing: Reduced defects by 45% using DMAIC 

• Hospital Emergency Department: Cut average wait time by 30 minutes 

• IT Service Management: Reduced ticket resolution time by 40% 

Table 1: Summary of Lean Six Sigma Case Studies 

Sector Organization Objective 
Methodology 

& Tools 
Before After Improvement Reference 

Automotive 

Manufacturing 

Ford Motor 

Company 

(USA)* 

Reduce 

defects in 

assembly 

line 

DMAIC, 

Fishbone 

Diagram, 

Pareto Chart, 

FMEA, Control 

Charts 

6.5% 

defect 

rate 

3.6% 

defect 

rate 

45% defect 

reduction 

George et 

al. (2004) 

Hospital 

Emergency 

Dept. 

New York 

Presbyterian 

Hospital 

(USA)* 

Decrease 

patient 

wait time 

VSM, 

Simulation, 

Root Cause 

Analysis, 

Process Flow 

Mapping 

Avg. wait 

time: 120 

mins 

Avg. wait 

time: 90 

mins 

30-minute 

reduction 

Delli Fraine 

et al. (2014) 
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IT Service 

Management 

Conceptual 

Case 

(Anonymized 

SME) 

Reduce IT 

ticket 

resolution 

time 

SIPOC, 

Control Charts, 

Process 

Mapping 

Avg. 

resolution 

time: 72 

hours 

Avg. 

resolution 

time: 43 

hours 

40% faster 

resolution 

Author 

Analysis 

(2025) 

 

The IT service management case is a composite example developed from best practices in Lean Six Sigma 

deployments across SMEs. 

Statistical Analysis and Graphical Representation Refer to the image below illustrating: 

• Pie chart showing LSS implementation by industry 

Chart below shows the implementation of LSS by different sectors of Industry 

Table 2: percent implementation of LSS in different sectors of industry 

Industry Percentage 

Manufacturing 35 

Healthcare 25 

Services 20 

Education 10 

Government 10 

 Figure 1: Graphical representation of LSS implementation by various sectors of industries 

• Bar chart for LSS tools usage frequency 

Bar Chart shown below depicts the usage frequency of LSS Tools 

Table 3: Percent usage frequency of LSS tools 

LSS Tool Frequency (%) 

DMAIC 90 

Value Stream Mapping 75 

Fishbone Diagram 60 

FMEA 55 

Control Charts 50 

SIPOC 45 

 

Figure 2: Graphical representation of percent usage of LSS tools 
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• Line graph depicting LSS publication trends from 2005 to 2024 

Line graph displayed below shows the trend of LSS Publications from 2005 to 2024 

Table 4: Publication data per year 

Year Publications 

2005 12 

2006 15 

2007 18 

2008 22 

2009 28 

2010 34 

2011 40 

2012 48 

2013 55 

2014 63 

2015 70 

2016 78 

2017 85 

2018 92 

2019 98 

2020 105 

2021 112 

2022 118 

2023 120 

2024 122 

 

Figure 3: Graphical representation of publication data per year 

7. FUTURE DIRECTIONS 

Incorporating LSS with cutting-edge technologies like Big Data, AI, and IoT is opening up new possibilities. Growing 

in popularity is Green Lean Six Sigma, which emphasizes environmental sustainability. LSS for agility and resilience 

is also being incorporated into digital transformation projects.  

8. CONCLUSION  

One of the most effective approaches for raising efficiency and quality is still Lean Six Sigma. Its continued 

development using sustainable practices and digital tools will guarantee its continued relevance. 

12 15 18 22 28 34 40 48 55 63 70 78 85 92 98 105 112 118 120 122

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

LSS publication trends 
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