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Abstract:

The purpose of this study is to explore the Six Sigma phenomena in Algeria during the previous
decade, by tracking the evolution of different scientific papers concerning Six Sigma, via collecting all
the scientific documents produced during 2010-2021 in the Algerian Scientific Journals Platform
named (ASJP) which contain the term " Six Sigma " in their titles, keywords, and abstracts.

The bibliometrics analysis approach was adopted; we have concluded that The number of articles
does not exceed 31 (77.42%) cases since 2015, The business area accounts for the majority of
publications (87.10 %), also 87,10% of papers produced in Arabic, whereas 54,84% of researches have
been used the empirical method started only in 2014; however, 76.47% of empirical studies were
accomplished in Algeria.
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INTRODUCTION:

The company’s managerial staff is committed to the product quality approach by
implementing a quality policy, determining orientations and objectives. This often involves
new structuring to companies, which mainly affects the organization by creating a quality
structure, a quality action plan, defining the goals to be achieved, means to use, and staff
involvement. Every person is a quality actor and collaborator approach objectives.
To establish product quality within the company, it is necessary to adapt the traditional
management activities (planning, organizing, directing and controlling) to guarantee the tools
for developing the company performance and the new philosophy representing in quality
management.
Among exceptional principles of quality are increasing customer orientation, satisfying
customer requirements, and continuous improvement. Also, the approach system requires
identifying the company processes related to realization, management, support, and
interactions; This means putting the various techniques under control, analyzing their
performance, making proposals for improvement, and implementing them to contribute in
company objectives. The Six Sigma method aims to reduce the variability of processes to
make them more reliable, stable, and predictable, ensuring the process reproducibility
“perfectly” to achieve zero defects and customer satisfaction.
Customer dissatisfaction and efficiency losses are often linked to uncontrolled processes
dispersion that conducts to poor quality. The six-sigma tools allow the company to provide
solutions concerning control of variations to avoid customer dissatisfaction and make the
enterprise efficient to get the best economic and financial results.
The Algerian context inspires that the application of the Six Sigma approach could be
minimal on the ground. But, scientific research may have dealt with this approach by
presenting, criticizing, and evaluating Algerian experiences, from this prospect, we will try to
measure the knowledge and consciousness in the Algerian context about Six Sigma adoption
as long as scientific research accompanies every phenomenon or method and contributes at its
development.
In this context, we tackle the question below:

What is the statement of Scientific Studies produced by the researchers in Algerian

Scientific Journal Platform concerning the Six Sigma approach?

To cover this issue, we are discussing the following questions:
- Six Sigma approach, what does it mean?
- What is the size of theoretical and empirical studies, and in which trends are the empirical
studies?
Importance of the topic:
Undoubtedly, the issue represents a growing relevance to academics and research centres
because of the operational weight of Quality procedures and Six Sigma method in
organizations, but the significance triggers from this study on several levels, including:
- Measuring the academician's consciousness level regarding Six sigma.
- Clarifying the Six Sigma method.
- Coming up with a new statistic.
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- Making the results of this investigation available to the public.

1- Background and theoretical framework

1-1 Definition of quality and Six Sigma

1-1-1 Quality
The 1SO 9000 version 2000 standard defines quality as the set of intrinsic characteristics to
satisfy requirements. (Loukil Faten, 2002, p. 03)
This definition is based on three terms (characteristics, satisfaction, requirements): the product
or service must satisfy the consumer’s requirements (user, customer) through the features
carried with an acceptable price concerning the quality offered, besides this satisfaction must
be better than the competition one to ensure customer loyalty.
The American National Standards Institute (ANSI) defines quality as a set of particular
attributes and characteristics of service, much likely will meet specific needs. (FUMI, 2007, p.
109)
Philip Crosby defines quality as “compliance with some specifications established by
management in response to customer requests”.
Globally, the meaning of quality could be understood from the producer’s perspective and the
consumer’s perspective. Therefore, quality management covers all the functions of the
organisation to design and produce quality products and services which fulfil the needs of the
customers and generate ultimate satisfaction.
1-1-2 Six Sigma

Six Sigma can be defined as a systematic approach for strategic process improvement that
relies intensely on statistical tools and the scientific method to reduce customer-defined defect
rates. (Brady E & Theodore T, 2006, p. 336)
“Six Sigma is a program combining the most effective statistical and non-statistical methods
to do overall business” (Pearson, 2001, p. 37)

Also, defined as quality improvement essentially based on facts and data, in which the
prevention of defects takes precedence over their detection.
This approach leads to customer satisfaction and operational results by reducing variation and
waste, resulting in acquiring a competitive advantage (Volck, 2009).
Six Sigma is a structured method that uses technical and statistical tools to improve processes;
These tools are based on project management principles to improve customer satisfaction and
achieve company objectives.
The Six Sigma is based on a structured approach based on both customer voice, a study of the
customer’s real needs, and measurable, reliable data; One of the basic principles of Six Sigma
is the reduction of variability. (Nicolas, 2010).
This well-established methodology aims to detect and remove flaws, errors, or failures in
business processes or systems by concentrating on those process performance characteristics
essential to consumers' satisfaction. (Albliwi, Jiju, & Sarina, 2015). Statisticians use the
method to decrease variance in any process, cut down costs in manufacturing and services,
save money on the bottom line, enhance customer happiness and reduce defects to 3.4 parts
per million opportunities. (Albliwi, Jiju, & Sarina, 2015, p. 667).
“Six Sigma is an extremely disciplined process that assists us to focus on developing and
delivering near-perfect products and services. The basic idea behind Six Sigma is to measure
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how many defects we have in our process. It allows us systematically figure out how to
eliminate them and dress as close to zero defects” (General Electric, 2020)
1-2- Background:

1-2-1 Six Sigma method and variation control
In 1980 Robert Galvin, CEO at Motorola, realised the importance of working systematically
with variance reduction as the Japanese had done for an extended period. Collaborating with
Bill Smith, Mikel Harry and Richard Schroeder, he made up an improvement program that
was taken the name Six Sigma.
In 1988, Due to Six Sigma, Motorola reduced their costs and variation in many processes and
was a hero of America’s Malcolm Baldrige National Quality Award. They announced a profit
from the program of 700 million $ for 1991 alone (DeLuzio, 2019). In the 2000 General
Electric Annual Report, chief executive officer Welsh said: “My 40 years at GE have never
seen anything like Six Sigma's intensity has brought to our organisation”. The vast savings
reported from Six Sigma in GE certainly interested many leaders. As a result, the interest in
Six Sigma grown during 1990s.
The name Six Sigma refers to the capability of the process to deliver units within the set
limits. The Greek letter 6 or ‘sigma’, corresponding to ’s’, Standard deviation (SD) is a
notation for variance.
This distance should be at least six times the standard deviation of the process output for a
stable process. Nevertheless, the process mean is also permitted to fluctuate over time in a
small but significant way.
On average, 3.4 defectives per million will occur if the output is normally distributed,
assuming the process runs at most 1.5 off the goal value.
It is one of the recent continuous improvement approaches which are applied in the best-in-
class companies. Seize-use Sigma's is expanding, and it’s no longer limited to manufacturing,
now It is being used in various business domains, including services, transactions,
administration, research and development, sales, marketing and others.

1-2-2 The Six Sigma Foundations
We could sum up the Foundations as follow:
- To consider the performance from the customer’s point of view;
- Understanding the process;
- Decisions Taking based on measurements and their analysis;
- Focusing on the essential variables;
- Use statistical analysis;
- Monitoring variations process;
- Practicing a standardised methodology;
- Selecting projects according to their financial impacts;
- Including Six Sigma in governance;
- Entrust the implementation to senior management. (Nicolas, 2010)

563



Roucham Benziane, Khatim Mohamed Laid, Mahmoudi Houcine

1-2-3 Control of variability in the manufacturing process
Several factors influence the product quality during production, including the production line,
machines and tools used, raw materials and components, and the machine operator through
his experience and respect for working methods. In addition, any manufacturing process can
have variations; the number of defects produced by the line may vary from one day to the
next. These variations could be due to other variations such as raw materials, equipment, and
others.
A manufacturing process with only accidental causes variation results in values located on
either side of a centerline. Therefore, this process is considered to be in a state of statistical
control if the manufacturing operation output does not vary randomly.
In this case, there would also be variations resulting from specific causes, which might be
taken the form of a trend, with results changing continuously either upwards or downwards.
This change could be generated from using a new raw material supply (supply function) or
changing the adjustment of machines (Maintenance function).
The observation number increases continually for the process that should pursue a normal
law, and the measuring instrument's accuracy grows indefinitely. The frequency polygon tends
to turn into a continuous curve; this normal probability distribution has a mean p which
measures the central tendency, and a standard deviation ¢ which measures the dispersion.
These values are theoretical values applicable to theoretical distribution. For the experimental
distribution, its mean or standard deviation must be evaluated from the observations, the
estimated mean denoted by X and the standard deviation calculated by o. The normal
probability distribution has the following qualities symmetrical to the mean p; 68.3% of the
population is between - ¢ and +06;95.5% between -2cet +20; and 99.7% between -36 and +3c
(see figure 01).
Technically, each segment is called a standard deviation, or standard deviation from the mean.
The symbol for the standard deviation is the Greek letter Sigma wrote in lower case. Simply
put, the technical concept of Six Sigma measures current performance and determines how
many Sigma can be counted from the average before dissatisfying customers. If we consider
customer dissatisfaction as a defect, Six Sigma means that there will be, for every million
opportunities, only 3.4 defects, which depicts the closest perfection (George, 2006).

Fig (1): Normal distribution of probability and Six Sigma
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Source : http://www.leanmachinequare.com/category/sixsigma
(Pourquoi la rentabilité est si faible en France? La lecture industrielle)

The method secret is to ensure that all elements resulting from the process under study are
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within an extent less than 6c from the overall average of the features coming out of this
process. (Justine, 2014)
By reducing the variability of the product in the process, the risk of having rejected product
by the customer for not meeting specific expectations will be enormously cut down.
As a result, Customer satisfaction brings an increase in profitability to the company with the
following cumulative effects:

- Reduction of scrap, alterations, and globally non-quality costs;

- Improvement of machine availability and return rate;

- Achievement of a significant market share.
2- Literature review and previous studies
Study of (Niferola et al., 2019) entitled “Six Sigma literature: a bibliometric analysis”, it has
reported that a corporate management method known as Six Sigma is utilized in a wide range
of sectors to enhance quality. It is the goal of the study to undertake a bibliometric and
relational investigation on Six Sigma research indexed in two well-known databases, Scopus
and the Web of Science, respectively. Between 1990 and 2017, researchers examined 798
publications from 392 scholarly journals for their findings. Methodology, authorship (type and
country of association), research field, and keywords all played a role in the categorization
process (co-occurrence and trend). The results demonstrate that business and management,
followed by engineering and medicine, dominate the literature on Six Sigma. In terms of
publications, citations, and co-authorships, the United States dominates this field. Although
surveys in the field of business and management are on the rise, case studies and conceptual
papers remain the most widely employed approaches. For example, based on the articles'
keywords, Lean Six Sigma appears to have overtaken established terminology such as Total
Quality Management or Continuous Improvement in recent years. Further survey studies are
required to develop the area, as it has been theoretically thoroughly investigated.
In the same way, the study of (Efimova et al., 2021) entiled “A bibliometric analysis of the
evolution of Six Sigma in the context of Industry 4.0”, the researchers have reached, with the
complexity of today's world, with its ever-increasing rate of change and technological
advancement, makes it difficult for businesses to keep up. This resulted in a shift in numerous
techniques. As new technologies emerge, practitioners and academics are looking for methods
to improve existing processes. Six Sigma is one of the approaches that has always been
associated with the technology required for data collecting and analysis. Technology
advancements might either help or hinder Six Sigma. Industry 4.0 technologies and the Six
Sigma techniques have been studied in this report to see how the research output has changed
over time. Based on a bibliometric study, this work is presented. Six Sigma technique and
Industry 4.0 technology have been shown to have positive potential, although not all of the
technologies have been examined in the process of study.
But the studies about lean six sigma using the same tools, took the major part of recent studies
such (da Silva et al., 2018; De Oliveira et al., 2019; Prakash et al., 2021; Puram &
Gurumurthy, 2021).
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Critical and research gap

The studies above cited focus on measuring the evolution of scientific publishing regarding
Six Sigma using a bibliometrics analysis in international databases like Scopus and WOS
where the study space is significant. However, the bibliometric measuring of six Sigma in
local Databases (ASJP) deserves appreciation and studying; simultaneously, the literature
most relevant to the bibliometrics analysis about any phenomena in ASJP remains limited
number that left us a spatial and empirical gap to fulfill.

3- Methodology:

This study evaluates the progression of Six Sigma research, which defines the height in
publishing, contribution and impact of Six Sigma research by the Algerian researchers at
Algerian Scientific Journals Platform named (ASJP). A bibliometric analysis was used for
responding to the search problem by collecting all the scientific documents produced during
2010-2021 in ASJP, extracted in January 2022. We gathered a list of all publications with the
term "Six Sigma" in their titles, keywords, and abstracts (Appendix 1). The study employed
bibliometrics analysis as one of the most powerful techniques for identifying all trends; the
authors have applied the following criteria.

- Growth of Six Sigma publications by year.

- Areas or subject covered.

- Language of a document published on Six Sigma.

- The approach used, either Theoretical or empirical.

Fig (2): Methodology framework of Bibliometric process about Six sigma in ASJP

Search by title, > Year
Key word, E - -
Abstract All possible Terms 3 / Subiet of journal |
[«5]
L
Six Sigma, Six- S
Search by |:> Sigma, 6 Sigma, 6 :> 5
different o = Theoretical or empirical |
languages based L 6 clana A L
on ASJP '(% Analysing by  annual
< iri progression,Geographical
®) If Empirical classification, Thematic

Source: Elaborated by the researchers

4- Results and discussion

The Algerian Scientific Journals Platform has 721 journals in 29 fields, allowing to
researchers present their papers in 07 Languages; at the moment, ASJP contains 170 599
articles. Despite this massive amount of research, we have met only 31 papers on Six Sigma,
after searching by all possible terms with available languages. Using the bibliometric method,
we have reached the following results:

4-1 Analysis by year

The production of most publications is growing since the beginning of the 2010, this is why
we select this period to analyze.
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Fig (3): Yearly Evolution of publishing about
Six Sigma in ASJP during 2010-2021
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Fig (4): The cumulative annual rate of the publishing
about Six Sigma in ASJP during 2010-2021
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Source: Elaborated by the researchers
According to the Figure in above, annual publications have increased by 77.42% in the last
Seven years (since 2015).
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4-2 Analysis by Subject area
Fig (5): Classification of publishing
about Six Sigma by subject area during 2010-2021

3,23%

M Social Sciences B Law and politic sciences I Business

Source: Elaborated by the researchers
The journals published in ASJP on Six Sigma are from three different areas. The business
area accounts for the majority of publications (87.10 %), while social sciences accounting
(for 9.68. %) and Law accounting for (3.23 %). Although, Six Sigma is a multidisciplinary
domain that touches a wide range of topics, for instance, when we have compared with
Scopus in the same period, eleven areas have been covered as given in Fig 6.

Fig (6): Document by subject area in Scopus
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" Physics and Ast... (7.4%)
Materials Scien... (6.8%)

Chemistry (6.9%) Decision Scienc... (7.3%)
Copyright © 2022 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

Source: Scopus into SNDL

4-3 Analysis by Language used
Fig (7): Classification of publishing about Six Sigma
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by Language used during 2010-2021

M Arabic M English M French

. Source: Elaborated by the researchers

Fig 7. This shows that 87,10% of papers produced in the native language of the Algerians, the
articles with the other language does not give any favourite for the authors.

4-4 Analysis by approach used (Theoretical / Empirical)
As every scientific study can be regaled with several approaches, theoretical or empirical, on
the ASJP level, 54,84% of researchers used the empirical approach, while the theoretical
approach was 45.16%. Fig (8).
Fig (8): Classification of publishing about Six Sigma
by Approach used during 2010-2021
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M Empirical Theoretical

Source: Elaborated by the researchers
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4-4-1 Annual progression of empirical studies:
Despite the publishing in ASJP on Six Sigma have been started since 2010, the researchers
were initially limited to the theoretical approach, as it was explored, however Empirical
studies started only in 2014; researches increased between 2017 and 2019 but later on
decreased due to Covid 19 and home confinement in 2020 and 2021.
Fig (9): Yearly progression of empirical studies about Six Sigma in ASJP
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4-4-2 Analyze by Country of empirical study
The researchers have conducted their empirical contributions into four countries, the majority
of empirical studies have accomplished in Algeria.
Figure (5) Geographical classification of publishing about Six Sigma
during 2010-2021
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4-4-3 Analyze by method used in empirical studies
We did not find any study that attempts to present or evaluate Six Sigma in a company that
has already applied it before. Still, most of the studies are an attempt by researchers to
measure the applicability of Six Sigma to these companies, they used statistical tools such as
mean and standard deviation, confirmatory or exploratory factor analysis, the majority of
studies collected their data by the survey tool in different sectors.
Table (1): The sectors hosting empirical studies

Sector Number
Industrial 6
Services 5
Education 3
Public Sector 2
Macro theme 1
Sum 17

Source: Elaborated by the researchers
5- Conclusion
It is noted from these studies that we monitored on the ASJP (Algerian scientific journal
platform) related to studying the Six Sigma topic in various sectors since the platform
function that researches on the one hand:
- Representing a small group and its number does not exceed 31 cases; Annual publications
have increased by 77.42% in the last Seven years (since 2015).
- Their citation in other studies is almost no-exist
- On the other hand, the studies included in the platform focus their attentions exclusively on
specific fields; they covered mainly, Business, Social Sciences and law, The business area
accounts for the majority of publications (87.10 %).
- 87,10% of papers produced in Arabic (the native language of the Algerians)
- 54,84% of researchers used the empirical approach. Empirical studies begun only in 2014
and increased between 2017 and 2019, however, 76.47% of empirical studies have carried out
in Algeria.
Recommendations
Here are some of our main recommendations
- the legal and management aspect of journals should be revised, which among impose three
authors at most for every study, this state hinders the research spread.
- Specialization of journals and their diversity will be necessary, in a way that allows and
highlights the use of Six Sigma in different areas .for example hospital, computer science,

quality and so forth.
- The Algerian economy is small and underdeveloped thus enhancing and benefiting from
empirical researches is highly required.
-mobilizing Supporting incentives and possibilities (promotions, rewards, research
centres,...) dedicated to researchers for boosting research in general.
Prospects of the study( the authors are still studying the following)
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- Measurement of Six Sigma with bibliometrics in other databases.
- Measurement of Six Sigma in ASJP using different method.
- Assessment of other phenomena (TQM, Lean Six Sigma) using the same tool in ASJP.
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