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Abstract— In recent years, quality in companies has become a priority issue which, according to the
organization, is a matter of very little investment and dedication in the production lines, so a quality tool
can be the solution to this problem. The present research work is to demonstrate the state of the art on Six
Sigma and the perspectives in several industries through a bibliometric analysis using Bibliometrix. A
database from Scopus is used, which includes a total of 857 articles in a time span from 2016 to 2020.
From the results obtained, some characteristics of the articles are illustrated and analyzed (keywords,
main authors, country of origin, main journals, scientific production and collaborative networks). The
results obtained from the analysis show the existence of an exponential increase trend on Six sigma, being

the basis for improving the quality of the processes.
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I. INTRODUCTION

Six Sigma is defined as a methodology for the pursuit of
continuous improvement in the field of Quality
Management, which goes beyond the reduction of defects
and emphasizes process improvement. It emerged as an
innovative alternative in the organizations and became the
focus of attention of general and quality managers.

Six Sigma, on the other hand, is a tool that is practiced in
the field of management to address complex organizational
problems that require extensive data analysis, confirmation
of results and validation of real long-term benefits. In other
words, it offers more guarantees to management to solve
the deep-seated and complex performance problems of
their organizations.

The objective of this article is to analyze the state of the art
on the subject, through various databases to determine the
impact of this quality tool in various industries, addressing
aspects such as identification of countries, most cited
publications, main authors on the subject.
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Il.  LOCALIZED DEFINITIONS OF SIXSIGMA IN
THE LITERATURE

Several definitions of Six Sigma were found in various
publications and are shown in Table 1. This allows us to
observe how Six Sigma is approached by different authors
in different approaches from the application theme,
methodology, philosophy and implementation models.

Table 1. Six Sigma Definitions

Authors

Definition

O.M.  lkumapayi, E.T.
Akinlabi, F.M. Mwema,
0.S. Ogbonna (2020)

M. T. Pereira, M. Inés
Bento, L. P. Ferreira, J. C.
S4, F. J. G. Silva (2019)

Eva Nedeliakova,

Six Sigmas is a profit
maximization  technique
achieved by meeting the
need of the consumer.

Six Sigma is a
methodology that aims to
reduce process variation,
reduce manufacturing costs
and improve customer
satisfaction.

Six Sigma is aimed at two
levels of quality, potential
and actual quality, the
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Vladimira Stefancova,
Stefan Kudla¢ (2017)

Erdil, NO, Aktas, CB y
Arani, OM (2018)

Kaswan, MS y Rathi, R.
(2020).

Silich et al., 2012; Singh y
Khanduja, 2014

Erdil, NO, Aktas, CB y
Arani, OM (2018)

Kaswan, MS y Rathi, R.
(2020).

Silich et al., 2012; Singh y
Khanduja, 2014

Ertlrk, M., Tuerdi
(Maimaitiaili. Tuerdi), M.,
y Wujiabudula, A. (2016)

difference between them is
a waste.

Six Sigma is a data-driven
methodology that focuses
on reducing variation. In
terms of statistics, Six
Sigma  implies  process
output with no more than
3.4 defects per million.

Sigma is a statistically
based approach that works
on a project-by-project
basis and incorporates
qualified tools that can
complement the GL
methodology.

The idea behind Six Sigma
is that, if imperfections can
be measured, then the
solution can be planned to
eliminate them.

Six Sigma is different from
other  approaches and
organizational  structures.
In Six Sigma organizations,
different degrees,
authorities, and
responsibilities are given to
staff depending on the type
of education they have
received.

Six Sigma is an organized,
parallel-meso structure to
reduce variation in
organizational ~ processes
through the use of
improvement specialists, a
structured approach and
performance metrics to
achieve strategic objectives

The idea behind Six Sigma
is that, if imperfections can
be measured, then the
solution can be planned to
eliminate them

Six Sigma is different from
other  approaches and
organizational  structures.
In Six Sigma organizations,

Cherrafi, A., Elfezazi, S.,
Chiarini, A., Mokhlis, A. y
Benhida, K. (2016)

Zu et al (2008)

Chen, S., Fan, S., Xiong, J.
y Zhang, W. (2017).

Laureani, A. y Antony, J.
(2015).

Nifierola, A., Sanchez-
Rebull, M.-V., y
Hernandez-Lara, A.-B.
(2019

Schroeder, Linderman,
Liedtke y Choo, (2008)

different degrees,
authorities, and
responsibilities are given to
staff depending on the type
of education they have
received

Six Sigma is an organized,
parallel-meso structure to
reduce variation in
organizational  processes
through  the use of
improvement specialists, a
structured approach and
performance metrics to
achieve strategic objectives

The objectives of Six
Sigma are to improve
process performance and
achieve high levels of
quality by investigating
and eliminating the root
causes of defects and
minimizing process and
product variability

The five stages of the Six
Sigma DMAIC
improvement model
(define, measure, analyze,
improve, control) is the
central Six Sigma
management system based
on the JMP / SAP system.

Lean Six Sigma is a
business improvement
methodology that aims to
maximize shareholder
value by improving quality,
speed, customer
satisfaction and costs.

Six Sigma is a business
process  strategy  that
combines statistical and
management approaches.

It is based on the principle
of measurement,
monitoring and control of
processes and provides an
organizational structure for
continuous improvement.
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Nourelfath, M.,
Aldowaisan, T. y Hassan,
J. (2016).

Laureani, A. y Antony, J.
(2017).

Rinawati, DI, Andini, ARy
Sari, DP (2019).

Pavlickova, M. y
Bogdanovska, G. (2016).

Cardiel Ortega, JJ, Baeza
Serrato, R. y Lizarraga
Morales, RA (2017)

Six Sigma is a quality

philosophy and
methodology that aims to
achieve operational

excellence and delighted
customers. The cost of
poor quality depends on the
sigma quality level and its
corresponding failure rate

The term 'Lean Six Sigma'
refers to the integration of

'Lean’ and 'Six Sigma'
business improvement
methodologies, where
‘Lean’ is a  process

improvement methodology
used to deliver products
and services better, faster
and at a lower cost, while
'Six Sigma' is a data-based
methodology  used to
achieve stable and
predictable processes

The sigma measurement
scale (o) is correlated with
characteristics  such  as
defects per unit, parts per
million defects and the
probability of failure

The Six Sigma method is a
complete and flexible
system to achieve,
determine and maximize
business  success.  Six
Sigma is based on
understanding the needs
and expectations of
customers, using data and
statistical analysis,
resulting in the
improvement and creation
of new business processes,
production and work

The Six Sigma
methodology is  widely
used in business to improve

quality, increase
productivity and reduce
costs, which  impacts

business improvement

The intention of the Six
Sigma technique is to
eliminate process variation
and strive for defect-free
products. It is associated
with the acronym DMAIC
which stands for Define,
Measure, Analyze,
Improve and Control. This
serves as the basis and the
systematic five-step
problem solving
methodology followed to
find the causes of variation
in system processes

Rathilall, R. y Singh, S.
(2018)

Navas, RKB, Akash, RP,
Sathish, G. y Azharudeen,
JM (2016)

Six - sigma is a quality
management strategy,
which can be used to
achieve the goal of
engineering education.

It provides a scientific and
statistical basis for the
evaluation of the quality of
all processes by measuring
the level of quality

Parmar, PS y Desai, TN
(2020).

The SS methodology aims
to eliminate the root causes
of process variations, and
seeks to reduce defects by
improving the process
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Source: Own elaboration

The Six Sigma quality indices for the evaluation of the
quality levels associated with the unilateral, bilateral and
Finally, it presents three cases and numerical experiments
to demonstrate the practical applicability of the proposed
method, that method was the use of the multiple
characteristics process capability analysis chart to
determine if the quality of the process is sufficient to reach
the quality level and meet the client's requirements (
Cudney et al., 2020; Navas et al. 2017; Sony et al., 2020).
Unfortunately, the other methods proposed in these studies
can only identify the range of quality level that a process
achieves ( Nourelfath et al., 2016; Foster, 2007; Nourelfath
et al., 2016).

The integrating Lean and Six Sigma tools as a unified
approach to continuous improvement and developing a
Lean Six Sigma framework for selected organizations in
South Africa where quantitative research methods were
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adopted and therefore the results of the study showed that
the organizations had a very low success rate in adopting
Lean and Six Sigma as stand-alone systems, as they found
it difficult to sustain the transition from theory to practice
(Allen, 2018; Parmar & Desai, 2020; Rathilall & Singh,
2018).

The integration of the ecological approach and the Six
Sigma approach to overcome limitations, and evaluate the
performance of the ecological approach. Measurement
system analysis and instrument control are used as a
methodology to measure process variations in order to
decrease unfavorable ecological impacts of companies'
products or services, while improving environmental
efficiency (Sagnak & Kazancoglu, 2016; Waurick, 2014).

Related the automotive field presents a creative solution to
improve an assembly process in an automotive company,
through the use of the statistical thinking methodology and
DMAIC Six Sigma, so it resulted that the introduction of
the SS methodology provides innovative quality
improvements in a reasonable time (Pereira et al., 2019;
Pugna et al., 2016; Rinawati et al., 2019).

1. METHODOLOGY

For the accomplishment of this article, it was divided in
three phases; these will be detailed in chronological form
next: In the first stage, different reliable sources of
information were gathered for their respective consultation
on the related topic and the evaluation of such information
from the articles related to Six Sigma. The databases used
for consultation: Scopus, SpringerLink and Taylor &
Francis, these sources were used for their large number of
articles related to this topic and for the impact of these.

In the second phase, we started with the collection of
information from the analyzed papers and submitting our
database generated from the review. The data was loaded
into Bibliometrix to start with the bibliometric analysis and
observe the behavior of the construct (Aria, & Cuccurullo,
2017).

In the third stage we proceeded to perform a brief analysis
with the information provided by Bibliometrix and
understand the state of the art of Six Sigma and its impact
on the industries today.

By gathering the 2016-2020 information on Six Sigma and
Lean Six Sigma information in the Scopus database, the
following information was obtained. Figure 1 shows the
annual scientific production of articles related to Six
Sigma and its behavior in the study period. A total of
articles on the subject already mentioned were obtained in
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their respective year, with 2019 being the most active year
for the authors with a total of 857 articles published.
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Fig. 1 Scientific production

IV. RESULTS

On the other hand, a comprehensive review found that
2016 was the year with the highest average number of
citations per article and per year. Being this the year with
the highest number of citable years; it should be
emphasized that the same year was the penultimate year
with the lowest number of articles published in the study
period. In addition, it should be mentioned that the year
with the lowest number of articles published (2017) is the
one that is closest to 2016 on average, both by article and
by year.

As can be seen in figure 2, the most cited countries in the
period 2016-2020 the one that presents the greatest interest
and development of Six Sigma reference articles is India
with a total of 192 citations up to the moment of data
collection, it is worth mentioning that the second most
cited country (Morocco) with a total of 146 citations is the
country with the highest average of citations with 48,667,
much higher than the average of India with 5,647.
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Fig. 2 Most cited countries

Figure 3 shows the countries with a greater interest in
development and research on the subject, being India,
which is observed a total of 34 articles published in the
period between 2016-2020, followed by the equality
between 2 world powers that are the United States and
China with 22 articles each one, giving to speculate that
the interest by this subject has potential by the interest of
great powers like by the developing countries, being the
European and American continent with greater presence in
the subject.
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Fig. 3 Countries with a greater interest in development
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In order to illustrate the most cited sources in the period
between 2016-2020, figure 4 shows the International Lean
Six Sigma Magazine as the largest producer of reference
material with a total of 86 registered articles published,
this being a magazine dedicated to the particular topic.
With just over half (48) of the articles published, there is
an equality between the magazine of Total Quality
Management and Business Excellence and the
International Journal of Quality Management and
Reliability, being this because they are related to the
management and administration itself that is part of Six
Sigma.
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Fig. 4. Most relevant sources

V. CONCLUSION

Six Sigma is a methodology for improvement in the field
of Quality Management. It has been successfully applied
in many companies, however, in other companies when
applying it, the same results were not found. The successes
and/or failures are generally attributed to many aspects that
are ignored during the implementation phase.
Organizations  behave  differently  in  different
circumstances, times and places.

The objective of this work was to identify those aspects
related to the publications on the subject, the authors who
carried out works on it and the importance or relevance in
different countries of the world, as well as the analysis of
its history at the time of its implementation and that
subsequently affect the resolution of those problems that
arise as Six Sigma improvement projects.
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On the other hand, this article will serve as a contribution
to the new generations of students to promote research
interest in the subject, as well as the realization of projects
with this tool.

It should be noted that with the research, the
implementation of such tool requires a good vision of
senior management, participation and commitment of all
levels of an organization, appropriate strategies based on
practical experiences, good training in the use of statistical
tools and dissemination of knowledge in statistical
methods at all levels of the company, -effective
coordination through proper project management, quality
leadership, motivation at all levels and teamwork of
managers and other staff of a company.
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