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Abstract 
The aim of this paper is to identify the lean management and Six Sigma strategies to improve production 
performance in pharmaceutical companies through the evaluation and analysis of Six Sigma for the performance 
of production processes in pharmaceutical companies. The study sheds light on two variables that are considered 
among the most critical variables in a business organization. The paper explores the critical factors related to the 
application of L6σ. It also, mentions to lean management and six Sigma strategies, analyzing the production 
process to classify critical areas and work proactively to improve both quality and productivity. The hypotheses 
of process normality behavior are tested to verify subsistence of adequate conditions for Six Sigma methodology 
application, as well as errors forecasting in the distribution parameters estimation. The researcher reached several 
results on the basis of the results of the statistical analysis. The field of Lean Six Sigma had started to produce 
significantly, standalone concepts of Lean and Six Sigma are highly researched related to the integrated concepts; 
large proportion of perspective, conceptual and descriptive based studies, empirical validity on the fusion 
between Lean and Six Sigma. This paper has made an effort to categorize the satisfied of Lean Six Sigma studies 
that has never before attempted given the complexity and diversity inherent. Therefore, this paper can lookout as 
abasis for future endeavors in an effort to better the classification and contents in ways that best describe the 
researches in the field of Lean Six Sigma and six Sigma. 
Keywords: lean management integration, six sigma performance, Jordanian Pharmaceutical Industries 
1. Introduction 
The definition of Six Sigma has been defined recently by Schroeder Linderman, Liedtke, Choo, (2008) Six 
Sigma is a structured and parallel structure to reduce variance in organizational processes using optimization 
specialists and organization method and performance metrics with the goal to achieve strategic objectives. 
Current developments in the pharmaceutical industry would now be the ideal time to switch to Six Sigma 
principles. Traditional management tools and functions cannot effectively and efficiently address existing 
business requirements (Itkin, 2008). This suggests that there are still much for the pharmaceutical industry to 
gain from Six Sigma and much to be learnt from other industries. This is why large industrial entities constantly 
develop and implement management tools and systems (Chang, 2006). Six Sigma has become increasingly 
common in performance management (Schroeder, Linderman, Liedtke & Choo, 2008). Generally, decided that 
definition of Six Sigma is a highly disciplined process that focuses on the development and distribution of 
nearby ideal products and services Grosby (2008).  
Six Sigma's core objective is to improve the performance of operations, through operations, as they are based on 
three things: reducing costs, improving customer satisfaction, increasing returns and ultimately increasing profits 
(Park, 2003). Sujar et.al (2008) suggests that Six Sigma focuses on customer needs, improved data payment, and 
processes interventions that result in them: reducing or eliminating defects, reducing deviations in processes, and 
increasing their capacity. At present, pharmaceutical companies are being tested with problematic responsibilities 
such as adjusting the unstable and volatile market in times of economic crisis and also to meet the needs of their 
users in maintaining their health. The additional common definition of Six Sigma is that it is a set of tools and 
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meanings. Some will identify six Sigma as a practice aimed at creating a near-complete production process. This 
explains the recent integration of Lean and Six Sigma (Yadav & Desai, 2016). 
Starting a number of scientific researches on Six Sigma significantly since 2000s, the accepted articles are still 
specialized in the form of case studies. Similar books and previous articles on the evolution of the development 
of Six Sigma, then the examples of them have been studied on GE and other successful companies (Rao, 2011).  
Burton and Sams, (2005) recognized that, these are started with recognition of the need, provide leadership 
commitment and support, develop Six Sigma strategy, include initiative wide scope, , make proper investment in 
resources, develop communication and awareness effort, focus on customer and results, structure around the 
organization’s needs, build a teaming and employee involvement culture, manage controversy, demand frequent 
measurement, provide recognition and rewards and leverage successes and stay the course. Its trust that these 
issues have to be in place in order to implement Six Sigma effectively, not just the DMAIC methodology and use 
of Six Sigma tools. 
Chang, (2002) established framework based mostly on the (Malcolm Baldrige National Quality Award) model 
which contains TQM elements such as strategic planning, leadership, process management, education and 
training, human resource quality tools, customer management, supplier management and information and 
analysis. His framework is built around the idea of continuous improvement following MAIC 
(Measure-Analyse-Improve Control) steps. Chang’s development of his framework is rather lacking in 
discussion about culture consideration related to implementation and the limitations that SMEs can have 
compared to large organizations. 
Useful, mentioned by many researchers who studied Six Sigma, for example, education (Amintava, 2004), food 
manufacturing, emergency rooms. This topic includes but is not limited to the roles and responsibilities of Six 
Sigma, project highlights, changing organizational culture (Arthur, 2005), and facial essays specifically Six 
Sigma (Choo et al., 2007; Schroeder et al., 2008). Hayes, (2002 ) documented that achievement of Six Sigma 
implementation is based on managerial appointment, management involvement, communications, resources, 
projects, disciplines and consequences. Furterer, (2004) charted the realization factors of Lean Six Sigma 
implementation based on her framework components. Six Sigma is the practice of continuous improvement of 
minimum defects by defining the level of measurement, analysis, optimization and control (DMAIC), developed 
through the Six Sigma design, which is based on the production of a robust design that meets the requirements of 
customers (Gutierrez Gutierrez, De Liu, Dobbers, & Antoni, 2016). These comparisons suggest that Six Sigma is 
a new approach to the basic productivity of public order (Zhang & Xu, 2008).  
Desai, Anthony and Patel (2011) highlight the critical success factors in implementing Six Sigma in the industry. 
The results of this investigative study reflect the effects of success factors of Six Sigma. Furthermore, real case 
study in developing country, Alsmadi, Lehaney and Khan (2012) examine the status of Six Sigma adoption and 
implementation among the fortune manufacturing and service firms. Reasons behind Six Sigma low 
implementation resulted from using only classic statistical tools, whereas advanced techniques and methods are 
less frequently used. Additionally, Delgado et al., (2010) display the results of a survey research carried out of 
Slovenian manufacturing which focus on common barriers, challenges and serious achievement issues of Six 
Sigma application. The factors were defined based on literature other than TQM and Six Sigma. "Six Sigma" and 
"infrastructure" are the most important factors for the success of Six Sigma implementation, followed by 
"cultural change", "Six Sigma linked with employees" (Cooper, 2008). The Six Sigma (6σ) is a value 
enlargement method that can be value-added in statistical work (Lubowe & Blitz, 2008). Another, in particular, 
management-oriented factors include the integrating L6σ with business strategy (Lubowe & Blitz, 2008; Antony 
et al., 2011), selection and management of the right project (Breyfogle, 2008), and customer satisfaction (Andel, 
2007; Chang-Tseh, 2007). The people-oriented factors include Committed leadership (Carleysmith et al., 2009), 
Quality-driven Organizational Culture (Koning et al., 2008), training (Delgado et al., 2010), teamwork, and 
Supportive Technical systems (Psychogios & Tsironis, 2012). 
2.3 Lean Management and Six Sigma Integration 
The conception of LM and 6σ integration began in 1997 when BAE Systems attempted to incorporate LM 
principles with 6σ (Rusko, Králiková, 2011). From the business point of view, Six Sigma can be described as a 
process that allows organizations to focus heavily on continuous improvements in daily business activities to 
increase customer satisfaction (Andersson et al., 2006). The concept of lean Six Sigma has not yet matured as an 
approach to improving the process to a specific stage in academic research (Lee, Tai, & Sheen, 2013). 
Moreover, lean management stands out as a new variable of production management philosophy that opposes the 
concept of mass production. Six Sigma, for example, when previous studies have shown that companies with 
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direct and visible support from top leaders have achieved greater success (Janil, Chauhan, Patel, Sant, & Patel, 
2013). The integrated approach works well than previous tactics because it integrates human (eg leadership, 
customer focus, cultural change) and process aspects (processing capacity, process management, statistical 
thinking) to develop actions (Snee, 2010). While there are many units and rapprochement between Lin and Six 
Sigma, there are some real and substantial differences. Both Lean and Six Sigma rational principles in the real 
world require knowledge of the various tools and techniques and their demands, not through willpower or simple 
changes in approach. Professor (Goh, 2011) strongly believes that there are additional positive ways of thinking 
and tools. Hadid et al. (2016) this look through the verification of the duration of the interaction between Lin 
language social practices and technical practices against financial performance measures and processes. 
Salah et al., (2010) noted that lean management is the formal characterization and organization of experiences 
and decisions that are not characteristic of Six Sigma. This is why the integration of Lean and Six Sigma is a 
major enabling factor for this continuous improvement in both producers and distributors. (Yadav & Desai, 
2016), but Anthony (2011) suggests that the integration of Lean and Six Sigma methodologies can produce 
better results if both methods can achieve even poorer results. Inadequate application of Six Sigma, especially in 
other alternative contexts, is manufactured separately, particularly in the food processing industry (Kovach & 
Cho, 2011).  
On the other hand, Lean Six Sigma is a business process and methodology that recovers and improves effective 
performance, resulting in increased customer satisfaction and improved end results. It is also widely known that 
Lean Six Sigma is an effective tool for continuous improvement and improvement in driving. Vinodh and 
Swarnakar (2015) note that "perhaps the greatest advantage of Six Sigma, but the most widely used is its ability 
to develop a cadre of great leaders" (Snee, 2010). The reasons for the successful use and application of the Six 
Sigma model have been more successful than the previous quality improvement systems in the pharmaceutical 
company is that Six Sigma has been implemented at the site with the highest participation from all levels of 
management and employees. Previous initiatives have been imposed on the site through the functions of 
international companies, and support and acceptance by the middle management has been low. Roughly say that 
meager methods do not entail data (AlFawwaz & Badah, 2012). 
Lean tools and techniques – notably value stream mapping, the involvement of people, continuous improvement 
Tsironis, Psychogios, and Al-Mashari, (2016) and elimination of discarded (Assarlind et al., 2012). The Lean 
management and Six Sigma a dimensions on the knowledge, methods and tools consequent from times of 
effective enhancement research and application, concludes that lean management and six sigma progress and 
history, Lean approaches focus on reducing cost through process optimization. Although six sigma is nearby 
meeting customer rations, stakeholder prospects and refining quality by measuring and eliminating defects 
(Byrne et al 2007). 
2.4 Six Sigma Strategies 
Creativities focused on quality have recurrently been accepted at tactical level, focused on projected or cost 
reduction. Six Sigma actions must be supported by processes and structures to ensure they move business 
objective advancing (Gamal, 2010). Though, the strategic possible is far greater; strategically Six Sigma has the 
potential to help organizations develop what called organizational capability. Strategic Six Sigma types the 
determination put into vision building and strategic planning pay off by linking these activities right to 
operational plans and Six Sigma projects which deliver tangible results. Strategic Six Sigma revenues Six Sigma 
and strategic planning to an exclusively new place where neither approach can go alone (Habidin, Yusof, & Fuzi, 
2016). Six Sigma is a strategy it is widely spreading and accessible by most organization (Alsmadi and Khan, 
2010). It is a disciplined, data-driven approach and it has a methodology for eliminating defects in any process 
from manufacturing to transactional, from products to services. This improvement strategy delivers results of 
productivity, profitability and quality improvements based on its highly effective approach (Desai, et.al, 2011).  
These types of Sigma synths are achieved in capacity building and planning to raise the performance level by 
implementing these programs. Achieving a performance level of six sigma for labor may be costly because "the 
effort and difficulty increase exponentially with the increased sigma process." There is a need for more 
sophisticated statistical tools and knowledge to reach the level of performance 6σ. The benefits and expected 
return on investment may be prior to the commencement of this project (Kanigolla, Cudney, Corns, & 
Samaranayake, 2014) Six Sigma Customs Method Zkur After the PDK phase in deming, DMAIC may be either 
measuring, analyzing, optimizing, (Schroeder, Linderman, Liedtke, & Choo, 2008). 
But it is still the main actors in the organization carefully watching, which can not be displayed on the dashboard, 
but they are not exposed to leaders without justification (Zou, Robbins & Friedendhal, 2010). However, it is 
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recommended to be cautious with initial investments in the training of well-defined river specialists (Kumar et 
al., 2008). The Shakravorti study (2009) suggests that six Sigma programs fail to send sequences of different Six 
Sigma components in organizations. Moreover, it seems that the implementation and application itself prevents 
companies from accessing the full potential of Six Sigma and take advantage of their potential to improve the 
process successfully, (Zou et al., 2008). 
2.5 Six Sigma and Performance Improves  
The Six Sigma Development Law outlines how the process is performed. Experimental confirmation of the value 
of Six Sigma is of great importance. The terms of the technical effects that supports the stump. After all, Six 
Sigma is the last management; the ultimate test is wherever it can lead to better performance (Ashkins, 2012). A 
large experimental test is needed to have consequences in Six Sigma. The utility benefits six weeks. Recent 
efforts to identify and measure six Sigma have laid a solid foundation for large-scale experimental studies 
(Schroedward, 2008). 
The least used tools in the organizations are the quality diffusion function, the publishing policy, the Kano model, 
the design of experiments, the control of statistical processes, and the error of checking the farmer-duka. 
Experimental studies must also be accompanied by varying dimensions and levels. Their effects can be 
unbreakable or traumatic. Possession of the nobility: short term versus long term (Jirasukprasert et al., 2014). 
Performance, compare strategy Lean Six Sigma provides an explanation that creates more flexible, robust and 
cost-effective processes. The strategic father of Sigma is the next step in the development of Six Sigma and 
strategic planning. Six Sigma revolves around the management and tactics applied within the current regulatory 
package. Six Sigma strategies revolve around strategic features. (Neely, Gregory, & Platts, 2005). 
3. Research Methodology 
The study used the descriptive and analytical method and adopted the (simple random sampling), to analyze the 
study population which consists of all Pharmaceutical industry in the Amman Stock Exchange. Instrument 
Reliability is the consistency of the measurement which is the used questionnaire, or the degree to which an 
instrument measures the same way each time it is used under the same condition with the same subjects, it can be 
proofed by testing the reliability of the questionnaire, Cronbach's Alpha was used and the results revealed as 
shown in table (1).  
3.1 The Importance of Methodology 
The degree to which the method is measured by itself each time its right under the same situation with the same 
data, can be proved on the path of a reliable product in the questionnaire, was used Alpha Kronbach and revealed 
the results as shown in Table 1. 
 
Table 1. Alpha Cronbach and revealed the results 

Dimensions% Cronbach's Alpha  

Lean management and Six Sigma 91.2 
Quality programs. 91.0 
Just in time 90.5 
Manufacturing systems 92.7 
Performance of production 95.1 

 
Subsequently Table 1 shown that the results revealed a Cronbach's alpha coefficient was between (95.1%) to 
(0.905) for all constructs, since the acceptable values should be more than (60%) according to (Sekaran & Bougie, 
2010), was more than (0.8). This section presents testing of the main hypothesis along with it sub hypotheses, 
using simple linear regression test to finally reject or accept each, as explained in the following sections. 
Ho1: There is no statistically significant impact of lean management and Six Sigma at the level of significance 
(α≤0.05) in Improving the Performance of Production in Pharmaceutical Companies in the Amman Stock 
Exchange. 
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Table 2. Simple Regression – impact of lean management and six sigma in improving the performance of 
production 

 Model Summery ANOVA Coeffecient 
dependent 
variable 

R r2 F Df Sig F*DATA B Standard 
error 

T Sig t* 

performance 
of production.752 .565 644.9391 .000 

lean 
manageme
nt and Six 

Sigma 

.775 .031 25.296 .000  

 
The provided results in above table 2 shown that the value of (r=.752) which indicate that there are appositive 
strong size effect between (lean management and Six Sigma) and (Improving the Performance of Production). 
While (R2=.565) (also called the coefficient of determination), which is the proportion of variance in (the 
Performance of Production) that can be explained by (lean management and Six Sigma). Accordingly, (lean 
management and Six Sigma) explain (56.5%) of the variability of (the Performance of Production). 
Based on the foregoing, the level of (F) in the model was reached (644.939) within the significant levels 
(Sig=0.000) and this result confirms the regression model statistically significantly predict the outcome variable at 
(α≤0.05). Beta value have reached (B=0.775) with (T=25.296) at the significant level (sig =0.000), this confirms 
coefficients are statistically significant to the model at (α≤0.05) level. Based on these results, null hypotheses 
should be rejected and accept the alternative hypotheses mention that: 
“There is a statistically significant impact of lean management and Six Sigma at the level of significance 
(α≤0.05) in Improving the Performance of Production in Pharmaceutical Companies in Amman Stock 
Exchange” 
 
Ho1-1: There is no statistically significant impact of Quality Programs at the level of significance (α≤0.05) in 
Improving the Performance of Production in Pharmaceutical Companies in Amman Stock Exchange. 

 
Table 3. Simple Regression – impact of quality programs in improving the performance of production 

 Model Summery ANOVA Coeffecient 
dependent 
variable 

R 
 

r2 
 

F 
 

Df Sig F*
 

DATA B Standard 
error 

T 
 

Sig t* 
 

Performance 
of Production

.751 .563 639.8181 .000 Quality 
Programs.744 .029 25.295 .000  

 
The provided results in above table (3) shown that the value of (r=.751) which indicate that there are appositive 
strong size effect between (quality programs) and (Improving the Performance of Production). 
While (R2=.563) the coefficient of determination, which is the proportion of variance in (the Performance of 
Production) that can be explained by (quality programs). Accordingly, (quality programs) explain (56.3%) of the 
variability of (the Performance of Production). 
Based on the foregoing, the level of (F) in the model was reached (639.818) within the significant levels 
(Sig=0.000) and this result confirms the regression model statistically significantly predict the outcome variable at 
(α≤0.05). Beta value have reached (B=0.744) with (T=25.295) at the significant level (sig=0.000), this confirms 
coefficients are statistically significant to the model at (α≤0.05). Founded on these results, null hypotheses should 
be rejected and accept the alternative hypotheses that discuss; 
“There is a statistically significant impact of quality programs at the level of significance (α≤0.05) in Improving 
the Performance of Production in Pharmaceutical Companies in the Amman Stock Exchange”. 
Ho1-2: There is no statistically significant impact of Just in Time at the level of significance (α≤0.05) in Improving 
the Performance of Production in Pharmaceutical Companies in Amman Stock Exchange. 
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Table 4. Simple Regression – Impact of just in time in improving the performance of production 
 Model Summery ANOVA Coeffecient 

dependent 
variable 

R 
 

r2 
 

F 
 

Df Sig F* 
 

DATAB Standard 
error 

T 
 

Sig t* 
 

Performance of 
Production 

.717 .514 12.212 1  .000 Just In 
Time 

.723 .032 22.926 .000 

 
The provided results in above table 4 shown that the value of (r=.717) which indicate that there are appositive 
strong size effect between (JIT) and (Improving the Performance of Production). While (R2=.514) the coefficient 
of determination, which is the proportion of variance in (the Performance of Production) that can be explained by 
(JIT). Accordingly, (JIT) explain (51.4%) of the variability of (the Performance of Production).  
Formed on the foregoing, the level of (F) in the model was reached (12.212) within the significant levels 
(Sig=0.000) and this result confirms the regression model statistically significantly predict the outcome variable at 
(α≤0.05). Beta value have reached (B=0.723) with (T=22.926) at the significant level (sig=0.000), this confirms 
coefficients are statistically significant to the model at (α≤0.05).  Founded on these results, the second sub-null 
hypotheses should be rejected and accept the alternative hypotheses state that; 
“There is a statistically significant impact of just in time at the level of significance (α ≤ 0.05) in Improving the 
Performance of Production in Pharmaceutical Companies in the Amman Stock Exchange”. 
  
Ho1-3: There is no statistically significant impact of Manufacturing Systems at the level of significance (α≤0.05) 
in Improving the Performance of Production in Pharmaceutical Companies in the Amman Stock Exchange. 

Table (5) Simple Regression – Impact of Manufacturing Systems in Improving the Performance of Production 
dependent 
variable 

Model Summery ANOVA Coefficient 

 R 
 

r2 
 

F 
 

Df Sig F*
 

DATA B Standard 
error 

T 
 

Sig t* 
 

Performance of 
Production .729 .532 562.9431 .000 

Manufact
uring 

Systems
.679 .029 23.726 .000 

 
The provided results in above table 4 shown that the value of (r=.727) which indicate that there are appositive 
strong size effect. While (R2=.532) the coefficient of determination, which is the proportion of variance in (the 
Performance of Production) that can be explained by (Manufacturing Systems). Accordingly, (Manufacturing 
Systems) explain (53.2%) of the variability of (the Performance of Production). 
Based on the foregoing, the level of (F) in the model was reached (562.943) within the significant levels 
(Sig=0.000) and this result confirms the regression model statistically significantly predict the outcome variable at 
(α≤0.05). Beta value have reached (B=0.679) with (T=23.726) at the significant level (sig=0.000), this confirms 
coefficients are statistically significant to the model at (α≤0.05) level. Founded on these results, the third sub-null 
hypotheses should be rejected and accept the alternative hypotheses that refer: 
“There is a statistically significant impact of Manufacturing Systems at the level of significance (α≤0.05) in 
Improving the Performance of Production in Pharmaceutical Companies in the Amman Stock Exchange”. 
5. Conclusion 
Six Sigma has been widely practiced by species by a long organization of time but its search is still in its early 
stages. In many different contexts, the extensive record of it has eased researchers' concerns and heightened 
research interest, as evidenced by the recent number of articles on Six Sigma. This is a sincere apprehension but 
it seems to be the dimensions of scientific research efforts on Six Sigma. Furthermore, Six Sigma is actually 
anticipated as a useful medication. In many different contexts, the record of Six Sigma has eased researchers' 
concerns and enhanced research interest, as evidenced by the recent number of articles on Six Sigma. One of the 
views is about integrating lean management and replacing it. However, Six Sigma emphasizes optimization, an 
exploitative activity. The management of the laboratory should take six Sigma methodologies by showing the 
date of work. This L6σ can be implemented to any kind of industry, for better performance, L6σ is a continuous 
improvement tool for betterment. There are many areas of future research related to the Lean Six Sigma roadmap. 
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The framework roadmap can be validated against other processes.  
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