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Abstract: 
Moroccan companies seek to be competitive worldwide by improving quality, productivity, and customer satis-
faction. Lean Manufacturing and Six Sigma are the most popular methodologies for continuous improvement in 
companies. The objective of this article is to determine the impact of Six Sigma and Lean Manufacturing on the 
performance of different companies. The data was collected by a questionnaire sent to the various companies 
and industries in Morocco. 45 companies responded to this study, divided into several sectors. The criteria of this 
study are based on two levels: Financial and operational performance. A statistical study is carried out by SPSS 
software to analyze and interpret the collected results. The results of this study show that companies using Six 
Sigma and Lean Manufacturing methodologies have a positive financial and operational performance compared 
to companies that only use Lean Manufacturing or companies that do not use Six Sigma or Lean Manufacturing. 
Therefore, the combination of Six Sigma and Lean manufacturing is the ideal and perfect approach for the con-
tinuous improvement of different companies. 
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INTRODUCTION 
Quality is a systematic improvement of the organization 
and the management of the performance, it plays a pri-
mordial role in the growth of the company in the sense of 
satisfy the needs and expectations of the customer. In re-
cent years, the industrial world has experienced a pro-
gression in the field of quality because the main goal of 
each company is to satisfy its customers in terms of qual-
ity and cost and to have a continuous improvement of its 
organization, therefore all organizations seek to be com-
petitive and evolving on a global scale in order to control 
costs, reduce the number of defects, reduce inefficiency, 
improve customer satisfaction and achieve a higher level 
of quality and productivity. The competition in the indus-
trial sector forces various organizations to obtain relevant 
strategies to have products and services of sustainable 
quality and to stay ahead of this competition. Due to 
changing customer needs, organizations are improving 
the quality of their processes, In this sense, there are 
many approaches and methodologies used to improve 
the quality of the company, among these methods we cite 
 

Six Sigma (SS) and Lean Manufacturing (LM). Six Sigma and 
Lean Manufacturing methodologies have been proven to 
be relevant for problem-solving in the process and contin-
uous improvement of organizations [1]. The purpose of 
this study is to analyze the quality improvement in the 
company following the Six Sigma approach (SS) and the 
concept of Lean Manufacturing (LM) in different financial 
and operational areas. 
 
LITERATURE REVIEW 
Six Sigma is a systematic and structured approach to im-
proving quality, reducing defects, exceeding customer ex-
pectations, and improving process capability [2]. Six Sigma 
is a process improvement methodology adopted in 
Motorola by Bob Galvin and Bill Smith in the mid-1980’s 
[3]. It is a process improvement methodology to improve 
process capability to 99.9997% [4, 5]. Six Sigma has a sta-
tistical performance goal of operating with only 3.4 de-
fects per million opportunities [6]. It focuses on eliminat-
ing the causes of variations or defects in the business pro-
cess [7]. This approach is considered a problem-solving 
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methodology based on statistical methods [8]. Most For-
tune 500 companies have successfully used Six Sigma to 
improve their performance [9]. Six Sigma is used in vari-
ous manufacturing industries such as automotive, textile, 
electronics, energy and other industries as well as service 
sectors such as banking, education and transportation 
[10]. This approch is more comprehensive than other pro-
cess improvement tools such as Total Quality Manage-
ment (TQM) and Internal Quality Control (IQC) [11]. This 
methodology is used in the manufacturing and service in-
dustries where these industries have achieved quality im-
provements as well as financial gains [10]. This procedure 
is generally known as the DMAIC method (Define, Meas-
ure, Analyze, Improve, and Control) [12, 13, 14], whose is 
used to identify the problem, identify the critical areas, 
identify the anomalies and malfunctions causing the prob-
lem, propose solutions and their implementation to erad-
icate or limit the causes of the problem and finally to con-
trol and evaluate the results of the implemented solutions 
[15]. 
Lean Manufacturing was created by the Toyota company 
in Japan in the 1940's [16]. It is interpreted as a manage-
rial system that integrates specific techniques to reduce 
internal and external process variability [17]. It aims to 
eliminate waste in the production process and improve 
efficiency [18]. Lean Manufacturing is a key approach to 
improving the production and competitiveness of an or-
ganization [19]. The basis of Lean Manufacturing is stabil-
ity and standardization [20]. It was found that companies 
that had implemented Lean Manufacturing have a posi-
tive impact on business performance [21] as well as finan-
cial and environmental performance [22, 23]. Lean Manu-
facturing is an approach that encompasses different but 
complementary and coherent management techniques, 
these are Just-In-Time (JIT), Total Quality Management 
(TQM), Total Preventive Maintenance (TPM), and Human 
Resource Management (HRM) [24, 25]. The indirect ben-
efits of implementing Lean Manufacturing in organiza-
tions are: Improved quality and safety, reduced traceabil-
ity time, positive company culture change, and reduced 
fatigue and stress [26]. There are different techniques and 
methods of Lean Manufacturing used by companies such 
as 5S, SMED, Kanban, Kaizen, Poka-Yoke, and other rele-
vant tools [27]. 
 
RESAERCH METHODOLOGY 
A survey was conducted to study the impact of Six Sigma 
and Lean Manufacturing methodologies within Moroccan 
companies. This study was done by developing a ques-
tionnaire sent to different industries and companies. This 
questionnaire was sent by email containing the link to the 
survey to the different managers of the companies, the 
questions asked are closed and open questions in order to 
determine the impact of the Six Sigma and Lean Manufac-
turing methodologies on the performance of companies. 
45 companies responded to this questionnaire divided by 
 
 

several sectors: 38% Automotive, 23% Textile, 9% Food, 
5% Aeronautics and 25% Other areas: Health, Building and 
Logistics, and others. This survey is analyzed by a statisti-
cal study using SPSS software, SPSS is a very complete 
software allowing to realize the statistical analyses to bet-
ter determine and analyze the results collected. Statistical 
analysis, linear regression study, Spearman's rho correla-
tion, and ANOVA were done to study the impact of Lean 
Manufacturing and Six Sigma methodologies on company 
performance. 
The criteria of this study are based on: Improvement of 
Quality, Improvement of Productivity, Increase Revenue 
and Reduction in the Rate of Waste. These are measured 
by a Likert scale: Very important, Important, Good, Fairly 
good. These criteria are grouped into two performances: 
financial performance and operational performance. The 
objective of the data collection is to compare the use of 
Lean Manufacturing and Six Sigma according to the suc-
cess factors, to know their impacts on the performance of 
companies. 
 
RELIABILITY TEST 
The reliability of the questionnaire results was tested by 
Cronbach's alpha coefficient. This coefficient is used to 
evaluate the internal homogeneity of a research instru-
ment [28, 29].  
Itvaries between 0 and 1. If the coefficient is greater than 
0.8, it means that the internal consistency is strong.   
A non-parametric test was used to determine the normal-
ity of the distribution, it is the Kolmogorov-Smirnov test 
[30], this is a test of adjustment which makes it possible 
to determine if a distribution corresponds to a normal dis-
tribution. In addition to linear regression analysis, 
Spearman's rho correlation and ANOVA were done to de-
termine the impact of Six Sigma and Lean Manufacturing 
on company performance. 
 
RESULTS AND DISCUSSION 
The purpose of this study is to analyze the impact of Six 
Sigma and Lean Manufacturing methodologies on the per-
formance of companies, it was made by the development 
of the questionnaire dedicated to the managers of com-
panies distributed as follows: 56% quality managers, 40% 
production manager, and 4% maintenance manager. The 
companies that responded to this questionnaire were di-
vided into several sectors: 38% Automotive, 23% Textile, 
9% Food, 5% Aeronautics, and 25% Other sectors. The sta-
tistical study was done to analyze the collected responses 
by SPSS software, so the results indicate that our study is 
coherent, reliable, and follows a normal distribution. 
 

Table 1 
Reliability Test Results 

Reliability statistics 

Cronbach's  
Alpha 

Cronbach's Alpha based on standardized items 

.899 .927 
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For our study, Cronbach's alpha coefficient is 0.89, which 
means that the study is reliable and consistent (Table 1). 
 
PRACTICE OF SIX SIGMA AND LEAN MANUFACTURING 
WITHIN COMPANIES 
We have been able to know the companies using the Six 
Sigma method and the Lean Manufacturing methodology, 
according to Tables 2 and 3, we see that 82.2% of the com-
panies use the Lean Manufacturing method, and 55.6% 
use Six Sigma, and based on the results, there are three 
different categories: 53% companies use both Six Sigma 
and Lean Manufacturing, 31% companies use just the 
Lean Manufacturing methods and 16% companies use 
neither Six Sigma nor Lean Manufacturing. 
 

Table 2 
The use of Six Sigma 

 Frequency Percentage 

NO 20 44.4 

YES 25 55.6 

Total 45 100.0 

 
Table 3 

The use of Lean Manufacturing 

 Frequency Percentage 

NO 8 17.8 

YES 37 82.2 

Total 45 100.0 

 
Table 4 describes the relevant quality tools used in the 
Moroccan companies participating in this study.  
 

Table 4 
The use of quality tools 

Quality tools Numbers Percentage 

SMED 17 37.8 

8D 20 44.4 

Kanban 16 35.6 

Poka-Yoke 16 35.6 

PDCA 33 73.3 

Kaizen 19 42.2 

Ishikawa Diagram 29 64.4 

5S 36 80 

Pareto 32 71.1 

QRQC 16 35.6 

5 Whys 20 44.4 

AMDEC 12 26.6 

 

The PDCA, Pareto, 5S, 8D, and Ishikawa Diagram obtained 
the highest scores, which indicates that companies are 
looking for problem-solving in the process and continuous 
improvement of their organizations. In addition, there are  
other tools used by the companies participating in this 
study with a low score, such as Weighted Vote Methods, 
Total Productive Maintenance, VSM. 
 
IMPACTS OF SIX SIGMA AND LEAN MANUFACTURING ON 
THE PERFORMANCE OF COMPANIES 
Companies that have practiced Lean Manufacturing and 
Six Sigma are improved compared to other organizations 
resulting in the use of tools including PDCA, 8D, DMAIC, 

Ishikawa diagram, Poka-Yoke, Kaizen. In addition, the 
companies that have not reported implementing either 
Six Sigma or Lean Manufacturing are those that have prac-
ticed fewer tools such as 5S, Pareto, Ishikawa Diagram and 
have a low impact on the performance of these compa-
nies. The success criteria of this study are based on two 
main categories as follows: Financial performance con-
tains the increase in revenue, operational performance 
contains the improvement in quality and productivity and 
the reduction in the rate of waste. These criteria are 
measured by a Likert scale: Very Important, Important, 
Good, and Fairly good. Figure 1 presents a general over-
view of the impact of Six Sigma and Lean Manufacturing 
methodologies on the financial and operational perfor-
mance criteria of companies.  
 

 
Fig. 1 The impact of Six Sigma and Lean Manufacturing on com-
pany performance 

 
The results of linear regression, Spearman's rho correla-
tion, and ANOVA are significant (R-two = 0.859, R = 0.927 
and P value = 0.000). The results also show a significant 
correlation between the use of Lean Manufacturing, Six 
Sigma and Quality Improvement (P-value = 0.000,  
r = 0.770), Productivity Improvement (P-value = 0.000,  
r = 0.776), Turnover Increase (P-value = 0.000, r = 0.748), 
and Waste Rate Decrease (P-value = 0.000, r = 0.746). This 
means that Lean Manufacturing and Six Sigma methodol-
ogies have an important influence on the performance cri-
teria of companies. Therefore, we can conclude that the 
more companies use both Six Sigma and Lean Manufac-
turing methodologies, the better the results and the more 
companies experience significant improvements in their 
processes.  
 

 
Fig. 2 Comparison of different companies in relation to the cri-
teria for improving companies 

 
Companies must constantly improve because if they ne-
glect performance improvement, they risk disappearing 
since they no longer meet the needs and expectations of 
customers. Figure 2 illustrates a comparison of the 
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companies studied regarding the business improvement 
criteria (Improve Quality, Improve Productivity, Decrease 
the rate of waste, and Increase Revenue).  
It is clear that companies using Lean Manufacturing and 
Six Sigma have more improvements in terms of these cri-
teria than other companies. It is a perfect combination of 
these two methodologies for quality improvement within 
companies. 
 
OPERATIONAL PERFORMANCE 
It is found that companies using Lean Manufacturing and 
Six Sigma methodologies have achieved significant results 
on the criteria of quality and productivity improvement 
and reducing the rate of waste compared to companies 
that only use Lean Manufacturing or companies that do 
not use Lean Manufacturing or Six Sigma. These three Fig-
ures 3, 4 and 5 of the box plot diagrams illustrate a com-
parison of the different categories of firms in relation to 
the success criteria of the performance of the companies.  
 

 
Fig. 3 Moustache Box Diagram for Quality Improvement 

 

 
Fig. 4 Moustache Box Diagram for Productivity Improvement 

 

 
Fig. 5 Moustache box plot for Decrease the Rate of Waste 

 
These results reveal that companies have significant per-
formance when they use a combination of Lean Manufac-
turing and Six Sigma compared to companies that only use 
Lean Manufacturing and companies that do use neither 
Lean Manufacturing nor Six Sigma.  

FINANCIAL PERFORMANCE 
The box plot diagram shows that the use of Six Sigma and 
Lean Manufacturing have a positive impact on Increasing 
Revenue. The results present a comparison of different 
categories of companies, those who use both Six Sigma 
and Lean Manufacturing, those who just use Lean Manu-
facturing and others who do not use any of these meth-
odologies. The companies using just Lean Manufacturing 
obtain moderate results in terms of financial perfor-
mance, compared to companies using both Six Sigma and 
Lean Manufacturing. So, it is advantageous for companies 
to use Lean Manufacturing and Six Sigma to have relevant 
results in terms of financial performance (Figure 6). 
 

 
Fig. 6 Moustache Box Plot for Financial Performance 

 
CONCLUSION 
The study was made by developing a questionnaire sent 
to various Moroccan companies to analyze the impact of 
Six Sigma and Lean Manufacturing on the performance of 
companies. The main goal of each company is to satisfy its 
customers and improve the quality of its process, the re-
sults lead to the conclusion that these two methodologies 
make a perfect, ideal and complementary combination for 
the increase of the financial and the operational perfor-
mance of he companies. 
Companies using Six Sigma and Lean Manufacturing have 
achieved significant results in increased financial and op-
erational performance resulting in improving quality, 
productivity, reduced waste and increased revenue com-
pared to companies that only use Lean Manufacturing or 
companies that use neither Six Sigma nor Lean Manufac-
turing. Therfore the different companies should know 
that both Six Sigma and Lean Manufacturing methodolo-
gies lead to improved performance. The incorporation of 
these two methodologies six sigma and lean manufactur-
ing allows to have a better production and good quality 
products and to satisfy the customers which is the main 
goal of every company in the world. 
The effectiveness of the implementation of these two 
methodologies Lean Manufacturing and Six Sigma is re-
vealed by an improvement in financial benefits and qual-
ity improvement. These performance results have been 
achieved through cost reduction, improved customer sat-
isfaction, improved lead times, improved quality and 
productivity, and reduced waste. Future research must in-
vestigate and understand this perfect combination of six 
sigma and lean manufacturing and the success factors of 
this combination. 
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