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Abstract: Purpose: The purpose of this study was to determine the effects of the European Foundation
for Quality Management Excellence Model and Six Sigma and Lean Six Sigma approaches in public
organizations. Design/methodology/approach: A systematic literature review was conducted based
on articles from three academic publishers (Emerald, Elsevier/Science Direct and Taylor & Francis).
The 88 selected journal articles were published between 2004 and 2022 and documented the results
of the quality tools. Findings: The effects of applying the models in the public sector are presented.
From the literature review, specific findings were identified regarding the motivations of all areas of
education and services and the challenges they face in applying the qualitative tool methodologies.
The main topics discussed are the human factors involved in implementing quality tools. Research
limitations/implications: An important limitation is that data were drawn from only three major journals
and the authors did not always have access to all databases and peer-reviewed journals or to any review
articles in languages other than English. Multiple keywords limited the article search, as qualitative tools
have been widely used in the private sector but less so in the public sector. Practical implications: The
results and limitations detailed in the study and presentation of the 88 articles will motivate academic
researchers to further study the application of qualitative tools in the public sector and fill the knowledge
gap caused by the limited publications on this topic. Originality/value: The European Foundation for
Quality Management Excellence Model and the Six Sigma and Lean Six Sigma approaches have not
been widely implemented in the public sector, and literature reviews are limited despite the increasing
trend of their use in the sector in recent years. More future research in public administration is needed to
determine the effects and limitations of implementing qualitative tools.

Keywords: European Foundation for Quality Management; Six Sigma; Lean Six Sigma; systematic
literature review; public organizations and businesses; practical implications

1. Introduction

The ever-increasing rate of economic and social changes taking place on the national
and global levels due to deep economic crises and the COVID-19 pandemic—characteristic
features of the era—has prompted the goal of increasing the efficiency and proper func-
tioning of organizations. The public sector in every country has been called upon to cope
with limitations and restrictions [1,2]. As reported in the Quality Management Journal,
total quality management and organizational and business excellence [3–6] are among the
most researched topics [7] and play an important role in adapting to new data. Public
organizations do not have the ability to spend money, especially when it is limited [8]. For
this reason, various methodologies have been developed and established, such as Failure
Mode and Effects Analysis, Six Sigma and Lean Six Sigma, to help to reduce and eliminate
potential problems and failures to make it possible to deal with consumer expectations and
limitations, while at the same time maintaining their competitive position in the domestic
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and international markets [8–10]. This contributes to their evaluation and leads to better
results [11]. Quality has been a relevant topic in management research [7] for a long time
and some authors [12,13] claim it has been used for a century.

In the international literature, there has been an increasing use of advanced statistical
methodologies to evaluate high quality statistical measures and evaluate the total quality
management of organizations [14]. The conclusion in the literature is that total quality
management and management have changed conceptually from their original focus and are
now related to customer satisfaction and fulfillment of customer requirements [15–17]. The
international literature contains numerous academic articles regarding the implementation
of quality systems by public organizations [18–21]. The European Foundation for Quality
Management Excellence Model and the Six Sigma methodology are modern statistical
tools used in many studies to draw conclusions and must be harmonized with the specific
environment of the organization [22]. The concept of excellence has evolved from a theo-
retical and conceptual base [23,24], supported by models that can assist organizations in a
structured and integrated approach to developing excellence.

The European Foundation for Quality Management Excellence Model is based on the
principles of Total Quality Management and is a self-assessment tool for organizations. The
European Foundation for Quality Management Excellence Model has been used since 1991
and it is considered the most successful quality model for European organizations [25].
Conducted research has proven that the application of the Excellence Model has a positive
effect on the efficiency and effectiveness of businesses [26,27] and subsequently on customer
satisfaction [28–31]. In recent years, the European Foundation for Quality Management
Excellence Model has been increasingly used by organizations to measure and evaluate
their activities, while a number of universities in Europe have used the statistical tool
as a basic measure for evaluating research activities [32–35]. Similar to the application
of the European Foundation for Quality Management Excellence Model, the Six Sigma
methodologies focuses primarily on improving the organizational processes. The aim
of the model is to reduce defects, particularly the instability of products or services, in
order to increase customer satisfaction [36]. The methodology can be used at every stage
of the production and management process [37,38]. In addition, it aims to improve the
performance and economic development of the organization, reduce costs and improve
quality [39,40].

Despite the widespread use of the European Foundation for Quality Management
Excellence Model and the Six Sigma quality management system by businesses and public
organizations, few studies have performed a critical literature review [41,42]. The lack
of a literature review regarding the implementation of European Foundation for Quality
Management Excellence Model and the Six Sigma quality systems in public organizations
motivates further research. Several examples of their application can be found in local
governments of the United Kingdom [43] but also in Spanish local governments [44]. The
lack of a literature review strongly creates the need for further investigations focusing on
examples and highlighting their practical implications. This study sought to review the
literature in order to identify and answer the questions:

Why is a bibliographic review of the implementation of quality assurance systems in
public organizations necessary?

Should the European Foundation for Quality Management Excellence Model and the
Six Sigma and Lean Six Sigma quality tools be adapted for public organizations?

What are the benefits and shortcomings of the implementation of the European Foun-
dation for Quality Management Excellence Model and the Six Sigma quality systems in
public organizations?

This study aimed to systematically review the literature regarding the European
Foundation for Quality Management Excellence Model and Six Sigma quality management
system in order to identify and record examples and highlight the benefits and limitations
of their implementation in the public sectors of different countries. The implementation
of a systematic literature review will help to create a database that can be consulted by
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agencies and public organizations, which will contribute to decision making as a model for
other organizations [45]. The present study contributes with a systematic literature review
determining the effects of applying the European Foundation for Quality Management
Excellence Model and Six Sigma methodologies in public enterprises and organizations.
The results are grouped by country and the common benefits and limitations identified.
With this categorization, managers and people in important positions in public sector
companies, as well as researchers and academics, will be able to consult many examples
of application of the methodologies compared to other studies that focus on specific cases
of the application of quality management systems [46]. This constitutes the originality of
this particular study and encourages further recording of cases of the application of the
European Foundation Quality Management Excellence Model and Six Sigma methodology
and their effects. At the same time, it should be emphasized that the findings of the present
study were accepted by publications and journals after thorough study, approval and
validation and have been checked for accuracy so academics, researchers and managers
are able to make important decisions through their study. Furthermore, through the
categorization of the impacts from the implementation of quality management systems
by public organizations and businesses, academics and researchers can contribute to the
development and improvement of the database. The structure of this paper includes a
theoretical background related to the literature review followed by a detailed presentation
and discussion of the findings of the effects of the implementation of European Foundation
for Quality Management and the Six Sigma quality system, as well as suggestions for
further literature review studies.

2. Theoretical Background

Quality management and quality improvement are two important quality concepts
that every organization strives to implement for its development and the consolidation of
its position on a global level [47]. Quality management, total quality management, and
organizational and business excellence [4–6] are among the most researched topics [7].
This principle is deemed necessary to be adopted by all businesses, as well as public
organizations, as it will contribute to the provision of continuously improving products and
services at a lower cost, increasing their efficiency and effectiveness while simultaneously
satisfying customers [48]. Quality has been a relevant topic for management research
(Carnerud, 2018) for a long time, and some authors [12,13] claim it has been studied for a
century. Many studies have shown that academic staffs consider the impact of teaching
quality management to be limited or absent [49–52]. It is necessary managers and decision
makers are informed about the implications of quality tools through the literature, so that
they can take correct decisions to improve the processes of organizations.

The European Foundation for Quality Management Excellence Model and the Six
Sigma methodologies were initially implemented by private companies. In particular,
Klugt, the president of Philips, appointed Kees and Olivetti to bring together certain initia-
tives with the aim of providing total quality services, initiating the European Foundation
for Quality Management Excellence Model. The success of the Japanese market that was
based on quality and initial positive results led to the immediate action of the American
market. Europe was lagging behind, and so Kees and Olivetti, after visiting large European
companies that were active in the international arena and already had experienced tough
competition, prepared a strategic plan called the “European Foundation for Quality Man-
agement” so that these companies could improve their efficiency and effectiveness [46].
As a continuation of total quality management, the Six Sigma methodologies are used to
measure and evaluate quality. This is due to the organizations’ remarkable records of effec-
tiveness [39,40]. The roots of the Six Sigma methodology date back to 1809, when Gauss
introduced normal distribution. Finally, in the 1980s, Bill Smith, a Motorola technician,
developed the “6s” methodology. Motorola developed the 6s methodology in response
to the competitive pressures from Japanese firms in the semiconductor industry [53–55].
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From a business perspective, Six Sigma is a powerful strategy that improves the efficiency
of business processes and significantly reduces product defects [56,57].

There are many connections between sustainability research and the core values of
quality management [58–60]. Both academics and evaluators consider the contribution of a
business model to be important in creating, maintaining and improving an organization’s
competitive advantage [61–66]. According to the literature, the European Foundation for
Quality Management Excellence Model and the Six Sigma methodology have been used
in the fields of manufacturing [67,68] and healthcare [69,70], showing excellent results. At
the same time, the Six Sigma methodologies have been applied in the manufacturing and
industrial sectors as well as in services [71]. The methodologies have also been applied
with excellent results in public service organizations [47,72], reducing variability and
resolving failures and weaknesses [73–75]. The adoption of Six Sigma enhances the ability
to deal with ever-increasing innovations and directly affects the financial performance [76],
demonstrating remarkable results and advantages compared to other methodologies [77].
The cost and time spent on the bureaucracy required for quality assurance in organizations
has increased [78,79].

Total quality management standards are the most reliable measures of describing how
a business or organization operates [61,80], as they continuously monitor all processes of
design, production and distribution of products and services, ensuring the improvement in
efficiency, effectiveness and customer satisfaction and addressing future problems [9,10].
The application of the European Foundation for Quality Management Excellence Model
and the Six Sigma quality system in public services, organizations and enterprises has great
potential [81–84].

3. Methodology

To evaluate this study and to identify and present the effects of the implementation of the
European Foundation for Quality Management Excellence Model and the Lean Six Sigma and
Six Sigma quality systems in enterprises and public organizations, an analysis of the existing
literature was carried out. This was conducted to document examples of methodologies from
a wide range of examples and to provide important information to academics, researchers and
managers as well as people in key positions. This review contributes by gathering important
publications and also motivates further research. Studies have proven that research through
literature reviews brings many advantages [85,86].

A good literature review is not just a list that describes or summarizes many articles,
but contributes to the understanding of the topic [18] and helps to guide academics and
researchers to conduct thorough studies and come to detailed conclusions [86]. At the same
time, the lack of literature reviews on the implementation of the European Foundation for
Quality Management Excellence Model and Lean Six Sigma and Six Sigma methodologies
in public organizations and companies indicates the strong need for their implementa-
tion [45]. This has been exemplified by recent systematic literature review studies on the
implementation of these methodologies [2,87–89].

A systematic literature review is a combination of three factors [90], as shown in
Figure 1.
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3.1. Search in Academic Databases

At this stage, following the selection of the research topic and the study of previous
similar work regarding quality management in public organizations, the research question
was formulated in accordance with the aims and objectives of the study. At the same time,
the search strategy for similar studies and the evaluation method were determined [90]. This
systematic literature review focuses on the European Foundation for Quality Management
Excellence Model and the contribution of its application to the continuous improvement
of public sector services [89], but also on the Six Sigma methodology and on how it
contributes to the achievement of the above objective. In recent years, the academic interest
in quality management has constantly increased and increasingly more research has been
undertaken [91–93].

After identifying previous similar studies regarding the application of the European
Foundation for Quality Management Excellence Model and the Six Sigma method in public
organizations and services, the research question was formulated in accordance with the
objectives of the study [90]. In addition, at this stage, relevant research studies that have
been conducted in recent years were found and, based on the selection criteria, appropriate
journal articles and publications were identified in terms of reliability and quality. The two
quality models, European Foundation for Quality Management Excellence Model and Six
Sigma, are the most suitable and most used methodologies by organizations and services
to achieve the continuous improvement of services and operations [89,94]. The application
of the two quality management systems for the development of organizations leads to
many common results regarding the improvement in efficiency, as shown in the following
research, increasing academic interest in further studies.

3.2. Selection of Relevant Articles

In order to conduct a search to gather and record the articles related to the present
study, a search was conducted through several academic publishers and journals that are
considered reliable [10], such as Emerald, Elsevier Science Direct, the International Journal
of Quality and Reliability Management, the International Journal of Operations and Production
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Management, Total Quality Management and Business Excellence and Taylor & Francis. It is
worth emphasizing that in order to ensure the quality of the present systematic literature
review, only journal articles published after critical selection were searched. The articles
which are presented in the following tables were published from 2004 to 2022.

The public sector did not implement the European Foundation for Quality Management Ex-
cellence Model and Six Sigma methodology early on compared to private companies [2,87–89];
however, the literature review highlights the benefits of applying the models, as also highlighted
in similar studies [21,72]. Figures 2 and 3 show the percentage of articles published in the respec-
tive journals. They include 48 articles that refer to the application of the European Foundation
for Quality Management Excellence Model in organizations and have been published by three
academic publishers (Emerald, Elsevier and Taylor & Francis). Forty published articles in the
respective journals presented the benefits and weaknesses of the application of the Six Sigma
and Lean Six Sigma models in organizations.
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This stage of the review process includes the selection of various studies based on
their reliability, their evaluation and the extraction of data [90]. The literature search was
based on the following terms: European Foundation for Quality Management Excellence
Model, Six Sigma and Lean Six Sigma, public organizations and quality management. The
investigation brought to the surface a number of studies and after thorough study, those
relevant to the subject of this research were identified, taking into account the title, the
summary and the conclusions of each research. However, in some of them it was deemed
necessary to study the entire article in order to understand it and to include it in the specific
study. The reliability of the articles was based, as mentioned above, on the fact that they
had already been judged for their suitability by specialized staff in order to be approved
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for publication in their respective journals, while their evaluation was also carried out by
the members of the writing team.

The systematic bibliographic review is presented in detail, while all the effects of the
use of the European Foundation for Quality Management Excellence Model and the Lean
Six Sigma and Six Sigma models are recorded. The results are formulated specifically for
academics and decision makers in public enterprises and organizations. The literature search
for data collection and tabulation was based on the keywords European Foundation for
Quality Management, Six Sigma, Lean Six Sigma, organizations and literature review. It is
worth noting that because the term organizations is not widely used in the literature, not
many publications were found in the specific years or earlier, which motivates further research.
However, we focused on the most relevant articles which were reviewed based on the title,
keywords and conclusions. In many cases, the entire article was read in order to be properly
evaluated and included on the basis of its suitability. The evaluation and final selection of the
articles was carried out by the authors; however, their validity and reliability were ensured as
the published articles had already been evaluated by expert reviewers.

Of the 88 sample articles reviewed, a plethora of practical applications of the European
Foundation for Quality Management Excellence Model and the Lean Six Sigma and Six
Sigma models were found and are presented in Tables A1 and A2 in Appendix A in the
“Impact on Results/Performance” column. The evaluation of the articles was carried out
by each researcher, and after recording their personal conclusions, a meeting was held
in order to discuss, compare, evaluate and record the results in the final tables. In the
final column, where the conclusions of each survey were recorded, many similarities were
observed in the results of the implementation of quality systems by organizations. On
reviewing the articles, it was possible to find positive and negative similarities recorded by
the organizations when using the quality systems, in addition to their limitations. Similar
literature review surveys to record and classify similar findings in the implementation of
Six Sigma and Lean Six Sigma quality tools by public organizations have been conducted
by researchers in [2].

3.3. Presenting the Findings

At this stage of the bibliographic review, the recorded results are presented [90].
Specifically, in the fourth column of Tables A1 and A2, the findings of each research work
are presented, with the aim of analyzing them and communicating them to academic
researchers and executives of the organizations. Communicating results to academics,
researchers and the executives of the organizations can lead to further research with greater
depth and more specialized targeting, for example, of one type of organization. Thus,
increasingly more research can be conducted and conclusions can be generalized, possibly
for similar organizations, while at the same time identifying gaps and weaknesses.

4. Results

This particular systematic literature review focuses on the implementation of quality
systems in public organizations following the research of several authors [6,44,87,89,94].
Despite the fact that public services and organizations in different parts of the world differ
in how they operate, a study of published research highlights their significant benefits
in various fields, such as education at all levels (primary, secondary, tertiary higher and
professional education), the health care sector and municipalities, governments and public
services, on which the present systematic literature review also focuses.

It is worth emphasizing that many statisticians argue that the tools used to carry out
a systematic literature review are limited and less important compared to quantitative
measurements with regards to extensively monitoring all factors that have a beneficial or
even inhibitory effect on the orderly operation of organizations, ensuring the provision
of services in line with consumer preferences and ensuring internal improvement. These
factors are important in order to allow a thorough analysis of the impacts and find solutions
to possible problems [95]. The European Foundation for Quality Management Excellence
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Model and the Six Sigma approach have been applied with great success in the field of
education at an organizational level [96,97]. In higher education in particular, the interest
in the application of the above tools to facilitate their functions has increasingly intensified.
Despite the fact that much research has been carried out in the field of education, interest
from academia necessitates more studies. In the present systematic bibliographic review, an
attempt is made to collect, record and present as many publications as possible to further
facilitate research and to compare results [96,98–100].

Table A1 (in Appendix A) as it will be described below presents the selective articles
related to European Foundation for Quality Management Excellence Model and results in
organzations [101–146]. Table A2 (in Appendix A) as it will be described below presents the
selective articles related to Six Sigma, Lean Six Sigma and results in organizations [147–186].

With the exception of the article [134] published in 1996, where the application of the
European Foundation for Quality Management Excellence Model in the tourism sector
demonstrated a serious discrepancy between the quality perceived by the customer and the
quality recognized by management regarding staff and customer satisfaction due to high
costs, after 2004 there was a growing interest in the implementation of quality systems in
public organizations. Figure 4 shows the annual increase in publications on quality system
implementation in public organizations from 2004 to present. From 2004 to 2013, there was
little interest in the application of the tools in public organizations and businesses, and they
were mainly applied in the private sector. After 2014, there was an increasing interest and
the publications thus increased. The number of articles exponentially increased from 35 in
the period of 2004–2013 to 52 in the period from 2014 to now according to our selection.
This shows a 19.5 percent increase in publications.

Sustainability 2023, 15, x FOR PEER REVIEW 8 of 32 
 

professional education), the health care sector and municipalities, governments and pub-
lic services, on which the present systematic literature review also focuses. 

It is worth emphasizing that many statisticians argue that the tools used to carry out 
a systematic literature review are limited and less important compared to quantitative 
measurements with regards to extensively monitoring all factors that have a beneficial or 
even inhibitory effect on the orderly operation of organizations, ensuring the provision of 
services in line with consumer preferences and ensuring internal improvement. These fac-
tors are important in order to allow a thorough analysis of the impacts and find solutions 
to possible problems [95]. The European Foundation for Quality Management Excellence 
Model and the Six Sigma approach have been applied with great success in the field of 
education at an organizational level [96,97]. In higher education in particular, the interest 
in the application of the above tools to facilitate their functions has increasingly intensi-
fied. Despite the fact that much research has been carried out in the field of education, 
interest from academia necessitates more studies. In the present systematic bibliographic 
review, an attempt is made to collect, record and present as many publications as possible 
to further facilitate research and to compare results [96,98–100]. 

Table A1 (in Appendix A) as it will be described below presents the selective articles 
related to European Foundation for Quality Management Excellence Model and results in 
organzations [101–146]. Table A2 i(n Appendix A) as it will be described below presents 
the selective articles related to Six Sigma, Lean Six Sigma and results in organizations 
[147–186]. 

With the exception of the article [134] published in 1996, where the application of the 
European Foundation for Quality Management Excellence Model in the tourism sector 
demonstrated a serious discrepancy between the quality perceived by the customer and 
the quality recognized by management regarding staff and customer satisfaction due to 
high costs, after 2004 there was a growing interest in the implementation of quality sys-
tems in public organizations. Figure 4 shows the annual increase in publications on qual-
ity system implementation in public organizations from 2004 to present. From 2004 to 
2013, there was little interest in the application of the tools in public organizations and 
businesses, and they were mainly applied in the private sector. After 2014, there was an 
increasing interest and the publications thus increased. The number of articles exponen-
tially increased from 35 in the period of 2004–2013 to 52 in the period from 2014 to now 
according to our selection. This shows a 19.5 percent increase in publications. 

 
Figure 4. Number of relevant publications from 2004 to 2023. 

Table A1 and in Appendix A show the number of selected articles after evaluation. 
The articles are initially classed based on the journal of publication and then in chrono-
logical order. Table A1 (showing the results of the application of the European Foundation 
for Quality Management Excellence Model) and Table A2 (showing the results of the ap-
plication of the Six Sigma and Lean Six Sigma models) present all 88 articles that were 

0

5

10

15

20

25

30

Articles

Articles 17 18 25 27

2004-2008 2009-2013 2014-2018 After 2019

Figure 4. Number of relevant publications from 2004 to 2023.

Table A1 and in Appendix A show the number of selected articles after evaluation. The
articles are initially classed based on the journal of publication and then in chronological
order. Table A1 (showing the results of the application of the European Foundation
for Quality Management Excellence Model) and Table A2 (showing the results of the
application of the Six Sigma and Lean Six Sigma models) present all 88 articles that were
deemed appropriate published by three academic publishers (Emerald, Elsevier and Taylor
& Francis). In Tables A1 and A2, the title of the articles, the year of publication, the authors
and the journal of publication are presented in detail, while the final conclusions are
recorded in one column in order to compare them and facilitate further research [86].

The selected articles were read repeatedly by well-published and suitably experienced
team members, who continuously took notes to document the research. All the above
data were recorded in an Excel spreadsheet in order to construct Tables A1 and A2. At
regular intervals, the team members met to reach an agreement on the recording of the final
data. Many studies showed significant similarities, which indicate the usefulness of quality
management tools and their positive effects on the smooth functioning of public enterprises
and organizations. According to [90], the gathering of quantitative findings from empirical
studies is deemed necessary to enhance the validity and reliability of qualitative research.
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The main purpose of a thematic analysis is to create an analytical and systematic record
of the findings and themes that emerge from the interviews with or observations of the
participants. It is a time-consuming, laborious and complex method of analysis, which
requires the researchers to have special experience and knowledge to reduce the error and
draw valid conclusions [101].

Eighty-eight sample articles (Figure 5) evaluated and presented in this research re-
fer to the application of the European Foundation for Quality Management Excellence
Model. A total of 48 of them, at a rate of 54.5%, were implemented in public organiza-
tions and services, governments, primary and secondary education, higher education and
pharmacies [102,104,105,111,131,137,147], while 40 of them, 45.5%, applied the Six Sigma
(32%) and Lean Six Sigma (13.5%) quality tools [148,149,170,178,180,184].
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Six Sigma methodologies in the public sector.

Figure 5 shows the percentage of examined quality models that were applied to the
organizations from 2004 to 2022 in the selected presentation articles in hospitals, organiza-
tions, governments, pharmacies, primary and secondary education and universities. The
published articles show a continuous growing interest among researchers, academics and
professionals, as publications on the specific quality tools continuously increased over time.
It is noticeable that from 2017 onwards, in all three publishers (Emerald, Elsevier and Taylor
& Francis), there was increasing amount of public organizations implementing quality
tools, aiming to satisfy the customer and increase company efficiency at the minimum
cost. This also resulted in the growing interest of researchers to conduct further studies.
Figure 6 shows that in terms of publishers, half of the sample articles (44 articles, 50%)
were published by Emerald, followed by Taylor & Francis (27 articles, 30.7%) and Elsevier
(17 articles, 19.3%).
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The success that stems from an organization’s infrastructure and management and
administration systems is one that does not change over time and is difficult to replicate
by rival companies. The European Foundation for Quality Management Excellence Model
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and the Six Sigma and Lean Six Sigma quality tools can play an important role in achieving
sustainable excellence. The creation of institutions that can evaluate quality management
in higher education and the corresponding creation of internal groups in the Universities,
together with the organization of internal and external evaluations, demonstrate the em-
phasis that is now placed on the quality of the provided education from higher education
institutions. In addition to the above, the competition between Universities both domes-
tically as well as abroad results in the search for various methods that demonstrate their
aim to increase quality. From the literature review, some findings are identified concerning
the motivations of the Universities, the readiness factors, the challenges they face when
applying the methodologies and also the benefits of applying the European Foundation for
Quality Management Excellence Model and the Six Sigma and Lean Six Sigma quality tools.
As all research shows, the purpose of quality tools is to reduce defects and improve any
kind of process, thereby increasing customer satisfaction and the profits of organizations.

Several authors stress the existence of preparedness factors to determine the overall
readiness of an organization to apply the Lean Six Sigma continuous improvement method-
ology. In cases where these factors are not satisfied, then the university employees who
are taught Lean Six Sigma will tend not to adapt to the new processes and go back to their
old ways and methods of working. It has been noted that the inappropriate application of
the fulfillment stage of preparedness factors has been described as one of the main factors
of the failure of Lean Six Sigma [96,187–189]. A significant part of the literature [85–87]
regards training in methodology as an important success factor. Specifically, training, to
some extent, in statistics and quality tools is critical. The training should begin with the
management team and end with the staff, and the Six Sigma methodology seems to have
a great influence on the criterion mentioned in the processes, since Six Sigma is nothing
but a method to continuously improve an organization’s important processes. A more
effective application of the European Foundation for Quality Management Excellence
Model through the implementation of Six Sigma is visibly reflected in the organization’s
key performance results.

It is therefore clear that any standard model or methodology can help to implement
the European Business Excellence Model more effectively, some more than others. What
must be realized is that effective implementation of each of these tools must be treated with
due care and commitment from management in order to deliver benefits to the organization
that will enable and bring about the effective implementation of the European Foundation
for Quality Management Excellence Model or Six Sigma and Lean Six Sigma approaches.
Lean Six Sigma and Six Sigma tools may have originated in the private sector and this
influenced their early application in public sector organizations. Their direct transfer to the
public sector may not bring about the same beneficial results but may possibly identify and
thus correct design errors [187].

5. Discussion

During the bibliographic systematic review, 88 articles were identified from three
well-known academic publishers: Emerald, Elsevier and Taylor & Francis. These articles
refer to the application of European Foundation for Quality Management Excellence Model
and Six Sigma and Lean Six Sigma quality tools in public organizations and services.
During the literature review, the effects of the Lean Six Sigma and Six Sigma methodologies
and the European Foundation for Quality Management Excellence Model in the field of
public organizations were recorded, despite the limited availability of references in this
area in the academic literature. This is due to the fact that quality tools were initially
designed and implemented in private sector businesses, with the consequence that there
is an extensive literature regarding this sector. The application of quality tools in public
sector organizations has been limited, albeit with an increasing trend in recent years [72].
The consequence of all the above is the need for further and more studies of the application
of the European Foundation for Quality Management Excellence Model and Six Sigma
and Lean Six Sigma quality tools in the public sector and a presentation of the positive
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and negative effects. This will help administrative staff, as well as those specialized in
decision making, in communicating the effects of the implementation of quality tools in the
public sector. These effects include better decision making, which could lead to improved
efficiency and effectiveness as well as customer satisfaction.

Through this research, it has become clear that a public organization has the ability to
offer quality services to customers. With the continuous application of small improvements,
and without deviating from the course or the goal, public organizations will be able to offer
excellent services in the long term. A strong leadership plays an important role in this, as the
leadership team can integrate the ideology of total quality into the rest of the organization
and consequently the organization will improve and gain a competitive advantage.

Quality assurance models show that there is a link between strategic plans and how
they will be achieved, proving that a public organization can continuously improve the
way it is managed while simultaneously satisfying customers and minimizing costs. At the
same time, models can provide a self-assessment process with a set of criteria, enabling
benchmarking with other relevant public organizations and creating a framework through
which the organization could stand out and improve. In the use of the Six Sigma and Lean
Six Sigma methodologies, the necessity of establishing a system to measure the quality
of the education provided by Universities globally has been demonstrated. This would
have immediate positive effects on comparisons of the Universities amongst themselves
but also of the departments within them, allowing them to establish appropriate goals. In
addition, the universities can more easily benchmark themselves against others, leading to
the establishment of best practices and therefore an increase in institutional quality.

Emerald is a collection of scientific e-journals and books that offers academic re-
searchers, students, and the public access to a multitude of academic articles, such as the
specific articles related to the application of the European Foundation for Quality Manage-
ment Excellence Model and Six Sigma and Lean Six Sigma quality tools. The information
is in the public domain, enabling its easy access. The Emerald Business, Management
and Economics and Emerald Social Sciences collections provide full texts for information
retrieval, and the e-books in these collections complement the above project [10]. Accord-
ingly, Science Direct, owned by Elsevier, is a service with the largest online collection of
articles, covering health sciences, decision sciences, natural and social sciences, IT, fine arts,
chemistry and its related disciplines and mechanical engineering. Elsevier is one of the
four largest scientific publishing houses in the world, annually publishing about a quarter
of all scientific journal articles. The present study reveals that systematic literature reviews
are a widely used research method; however, literature review articles on the application of
quality models in the public sector are limited [41].

In most of the articles presented, references are made to human factors involved in the
European Foundation for Quality Management Excellence Model and Lean Sigma and Six
Sigma quality tools and their important role in optimizing the efficiency and effectiveness of
public services at the lowest cost while simultaneously satisfying customers. Many authors who
have studied the European Foundation for Quality Management Excellence Model and Lean Six
Sigma and Six Sigma quality models in the public sector [102,104,105,111,131,137,147,149,180]
have demonstrated the benefits and impacts of and obstacles to their implementation. Despite
the fact that the majority of the literature refers to the application of quality tools in private
sector businesses, the corresponding literature in the public sector has exhibited a real increase
in recent years, revealing significant benefits. As can be seen from the multitude of the 88
examined articles, the European Foundation for Quality Management Excellence Model and the
Six Sigma method emphasize the importance of staff education and training, teamwork and the
structure of the organization. The effective application of a model by an organization, both in the
private and public sector, presupposes the creation of quality teams. These groups are created by
specially trained people, i.e., quality management systems executives, with the principles of total
quality management. These specially trained people can develop the appropriate techniques
to promote innovation and excellence [190]. In the same direction, in the study in [147], the
authors highlighted the importance of teamwork and training of human resources teams in
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quality issues related to the application of the European Foundation for Quality Management
and the Six Sigma models in the public sector.

The Six Sigma quality improvement method gives a special importance to teamwork
and process improvement within an organization [191]. Many researchers support team-
work as an integral part of the methodology in the implementation of the Six Sigma method,
which creates specialized jobs for personnel to train the employees of the organization in
matters of quality. This promotes teamwork, with the aim of improving organizational pro-
cesses. The role of trained workers and a high-quality team is particularly important for the
successful outcome of the implementation of these models [192]. Employee training plays
an important role in the successful outcome of the application of the Six Sigma method
in an organization; thus, the organizational management should focus on implementing
effective staff training to promote teamwork. As a result, staff training and teamwork
must be emphasized to effectively implement the Six Sigma method and European Foun-
dation for Quality Management Excellence Model. In addition, studies have reported that
the European Foundation for Quality Management Excellence Model and the Six Sigma
method, through their reinforcement of continuous improvement processes, better enhance
the competitive advantage over other organizations.

6. Conclusions, Limitations, and Agenda for Future Studies

The application of the European Foundation for Quality Management Excellence
Model and the Lean Six Sigma and Six Sigma quality tools in public services and orga-
nizations has not been widely studied; in fact, they have mainly been applied in private
sector companies, resulting in insufficient research. In addition, there have been minimal
systematic bibliographic reviews of the above quality models. However, the fact that the
application of the European Foundation for Quality Management Excellence Model and
Six Sigma and Lean Six Sigma models presents significant advantages for organizations;
governments; primary, secondary and higher education institutes; and hospitals necessi-
tates further investigation of their implementation in the public sector. In addition, future
studies by researchers, academics and specialized staff are required to record more data
and conclusions.

This research seeks to collect study and record the results of the application of the
European Foundation for Quality Management Excellence Model, Six Sigma and Lean Six
Sigma quality tools in public organizations and services, with the aim of reviewing and
covering the existing literature. The authors wish to inform the public of the collective
benefits of using these tools in public organizations and services and to urge for further
research to record the results of these tools in public organizations, as the literature on
them is minimal since quality systems have been mainly used in private sector businesses.
This systematic literature review contributes to the literature by presenting the practical
implications of the European Foundation for Quality Management Excellence Model and
the Lean Six Sigma and Six Sigma quality systems in detail, with the intent to increase
their use in organizations in order to reap the benefits, satisfy customers through the
improvement of their processes and also achieve an increase in efficiency with as little cost
as possible.

The findings of the present research can benefit researchers, academics and specialized
executives of organizations by disclosing of the effects—positive and negative—and the
difficulties of implementing the European Foundation for Quality Management Excellence
Model, Six Sigma and Lean Six Sigma quality tools. Hence, the leaders and decision makers
of public organizations and services will find it easier to integrate the models into their
processes and apply them more effectively to achieve an improvement in efficiency, a stable
service and the satisfaction of the customer as well as the consolidation of their trust. In
addition, through a detailed presentation of the benefits and the difficulties of applying
the European Foundation for Quality Management Excellence Model and the Six Sigma
and Lean Six Sigma quality models, it is possible for the leading executives to compare
the models according to the field of application and to choose the ideal one in order to
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satisfy its goals. It is very important that managers, executives and decision makers are
informed about the implications of quality tools through the literature, so that they can
seek to fill theoretical and practical knowledge gaps and obtain key and correct decisions
to improve the processes of organizations and provide services at the lowest possible
cost while simultaneously improving their efficiency and effectiveness. This is especially
important in such a difficult time due to worldwide economic crises.

The present systematic literature review study, as with any study, has certain limita-
tions. An important limitation is that the data were drawn from only three major publishers
(Emerald, Elsevier and Taylor & Francis) and are widely distributed despite the large
number of journals, academic sources and databases. Although they are appropriate and
recognized publishers, it is clear that there may be other relevant articles regarding quality
tools in public organizations and services. This is reinforced by the fact that the authors do
not always have access to all databases and to articles in recognized journals, and that we
were not able to review articles in any language other than English. Another limitation is
that for many studies in the health sector, i.e., in public hospitals and pharmacies, where
there are several reports from the application of the Lean Six Sigma methodology [192], the
specificity of the domain does not allow determining the times of certain processes, such as
patient waiting times and other similar processes. At the same time, because the European
Foundation for Quality Management Excellence Model and the Six Sigma and Lean Six
Sigma quality models have mainly been used in private sector businesses, keywords such
as public organization limited the search for articles. For this reason, the terms higher
education, primary and secondary education, governments and health care sector were
also used.

Future literature review studies can be conducted considering the above limitations.
We suggest carrying out more systematic literature reviews regarding the European Foun-
dation for Quality Management Excellence Model and the Six Sigma and Lean Six Sigma
quality tools in public organizations and services or to compare the effects with their coun-
terparts in private sector companies. We suggest that future studies consider academic
databases, books and English language and non-English language journals for a systematic
literature review on a larger scale to study quality models in more detail. In addition, more
research ought to be conducted with the help of scientometrics, document analysis, text
analysis, text classification and bibliometrics, as well as with big datasets using algorithms
related to pipeline-based linear scheduling of big data streams in the cloud [193–201].
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Appendix A

Table A1. European Foundation for Quality Management Excellence Model and results in organizations.

Study Title Journal Impact on Results/Performance References

Menezes et al. (2022)

Sustainability and Quality
Management has EFQM
forested a Sustainability

Orientation that delivers to
stakeholders

International Journal of
Operations & Production

Management Vol. 42, No. 13,
pp. 537–568 Emerald
Publishing Limited

Direct and indirect positive associations
between the Sustainability Orientation

implied by EFQM and stakeholder
performance are confirmed

[101]

Murthy et al. (2022)

Empirical classification of
European Foundation for

Quality Management model
enabler sub-criteria using a

quadrant matrix

International Journal of
Quality & Reliability

Management Vol. 39, No. 2,
pp. 537–569 Emerald
Publishing Limited

This paper identifies the co-relationships
among sub-criteria of EFQM. While most of
the earlier research papers have focused on
the criteria level and analyzed the effect of

assessment at the sub-criteria level

[102]

Gimenez et al. (2022)

Effects of the organizational
culture and knowledge

exploration and exploitation
on results in the EFQM

model framework

Journal of knowledge
management Emerald

Publishing Limited

Market culture develops learning
ambidexterity. This finding highlights the
importance for the implementation of the

EFQM model and to promote excellent
results, market orientation and

process control

[103]
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Table A1. Cont.

Study Title Journal Impact on Results/Performance References

Zhang et al. (2021)

Internal relationships of
market oriented EFQM
enablers in the Chinese
construction industry

Engineering Construction
Engineering and

Architectural Management
Vol. 28, pp. 765–787 Emerald

Publishing Limited

This study refines the strategy enabler of
the original EFQM Excellence model. It also

develops a market oriented EFQM
Excellence model that is suitable for
developing countries where cultural

differences exist

[104]

Ashraf et al. (2021)

EFQM enablers and business
performance relationship:

examining mediating role of
organizational learning

culture in Pakistani
textile sector

Research Journal of textile
and apparel Vol. 25, No. 4,

pp. 431–443 Emerald
Publishing Limited

The results reveal the EFQM excellence
enablers significantly influence financial,
non-financial and market performance

[105]

Fonseca (2021) The EFQM 2020 model. A
theoretical and critical review.

Total Quality Management &
Business Excellence pp.

1011–1038 Emerald
Publishing Limited

The EFQM 2020 model is analyzed and
compared with the 2013 version. The model

adopts strategic management with
remarkable results. The term excellence no
longer exists explicitly being replaced by

the term excellent.

[106]

Muhammad Din et al. (2021)

What makes excellence model
excellent a comparison of the

American, European and
Japanese models

The TQM Journal Vol. 33, No.
6, pp. 1143–1162 Emerald

Publishing Limited

The EFQM model provides an augmented
focus on sustainability, stakeholder

engagement and inclusivity. The findings
can guide managers about what to expect

from implementing the model and making
better decisions

[107]

Calvo-Mora et al. (2020)

TQM factors and
organizational results in the

EFQM excellence model
framework

Vol. 120, No. 12, pp.
2297–2317 Industrial

Management & Data Systems
Emerald Publishing Limited

The results confirm that the model can lead
to an improvement in organizational

performance, as the developed models
enable managers to anticipate the effects of

their management decisions

[108]

Medne et al. (2020)

Sustainability of a
university’s quality system

adaption of the EFQM
excellence model

International Journal of
Quality and Service Sciences

Vol. 12, No. 1 pp. 29–43
Emerald Publishing Limited

The EFQM excellence model can provide a
management framework and a

comprehensive overview of a university to
identify the necessary improvements and

promoting the implementation of
promotional activities on the road to

sustainable development

[109]

Laurett et al. (2019)

EFQM model’s application in
the context of higher

education A systematic
review of the literature and
agenda for future research

International Journal of
Quality & Reliability

Management Vol. 36, No. 2,
pp. 257–285 Emerald
Publishing Limited

Using the model can lead to many potential
benefits as well as increased knowledge

about greater staff involvement and
commitment in service improvement in

sustainable and objective decision—making
and cultural change

[88]

Kafetzopoulos et al. (2019)

The relationship between
EFQM enablers and business
performance. The mediating

role of Innovation

Technology Management Vol.
30, No 4, pp. 684–706

Emerald Publishing Limited

The multidimensional structure of the
EFQM model determines the contribution

of quality management to firm performance
by considering the role of innovation in

firm performance

[110]

Kafetzopoulos et al. (2019)
Investigating the role of

EFQM enablers in
innovation performance

The TQM Journal Vol. 31, No
2, pp. 239–256 Emerald

Publishing Limited

The results show that it is essential for a
firm to manage all the facilitating enablers
included in the EFQM model, since they

cannot boost innovation when
implemented in isolation

[111]

Escrig et al. (2016)
What is the effect of size in

the use of EFQM
Excellence model

International journal of
Operations & Production

Management Vol. 36, No 12,
pp. 1800–1820 Emerald

Publishing Limited

Empirical analyzes of the EFQM model
show the necessity of adopting other

criteria and the impact that outcomes can
have on outcomes, thereby supporting a

contingency perspective

[112]

Van Schoten, Steffie et al.
(2016)

The EFQM Model as a
framework for Total Quality
Management in healthcare

International Journal of
Operations & Production

Management 2016 pp.
901–922 Emerald

Publishing Limited

The results of the study show that applying
the model in hospitals is related to

improvement in organizational
performance over time, a feedback to

improve their process established

[113]

Zarraga-Rodriguez et al.
(2016)

Efficient information related
practices in companies
committed to EFQM

The TQM Journal Vol. 28, No.
6, pp. 798–813 Emerald

Publishing Limited

The analysis shows evidence that many
information practices among companies

committed to the model and reveals
information practices that should

be improved

[114]

Favaretti et al. (2015)
An EFQM excellence model

for integrated
healthcare governance

International Journal of
Health Care Quality

Assurance Vol. 28, No. 2,
pp. 156–172 Emerald
Publishing Limited

The EFQM model can act as an effective
tool to meet governance demands and

promote system level result
[115]
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Table A1. Cont.

Study Title Journal Impact on Results/Performance References

Moura e Sa et al. (2015) Translating the EFQM model
into the courts

International Journal of
Quality and Service Sciences
Vol. 7, No. 2/3, pp. 230–244
Emerald Publishing Limited

The EFQM model can act as an effective
tool into the courts [116]

Shanin et al. (2014)

EFQMQual evaluating the
implementation of the

European quality award
based on the concepts of

model of service quality gaps
and Servqual approach

Measuring Business
Excellence Vol. 18, No. 3, pp.

38–56 Emerald Publishing
Limited

The EFQM model has a prominent social
responsibility and stakeholder engagement
focus. Moreover, it becomes apparent that

the difference between his expectations
assessment and assessment perceptions has

a small gap

[117]

Al-Tabbaa et al. (2013)
Excellence models in the

nonprofit context strategies
for continuous improvement

International Journal of
Quality & Reliability

Management Vol. 30, No. 5,
pp. 590–612 Emerald
Publishing Limited

The EFQM model in relevant to NPOs and
can be adopted both for self-assessment and

also as tools for planning improvement
[118]

Valkani et al. (2010)
Three level quality

assessment of a dental
hospital using EFQM

International Journal of
Health Care Quality

Assurance Vol. 27, No. 6, pp.
684–701 Emerald Publishing

Limited

Continuous learning, improvement,
partnership development and corporate
social responsibility were satisfactorily

represented by the application of the quality
model but the limitation of the findings to

one hospital does not allow the
generalization of the conclusions

[119]

Kim et al. (2010)

European Foundation for
Quality Management

Business Excellence Model
An integrative review and

research agenda

International Journal of
Quality & Reliability

Management Vol. 27, No 6,
pp. 684–701 Emerald
Publishing Limited

The results of the review show that the
majority of work on the FEM quality model

up to 2009 focuses on very few issues
[120]

Ignacio et al. (2008)
EFQM model knowledge

governance and
competitive advantage

Journal of Intellectual Capital
Vol. 9, No 1, pp. 133–156

Emerald Publishing Limited

The EFQM Excellence model is considered
as a suitable framework for the governance

of organizational knowledge
[121]

Davies (2007)
Integration is it the key to

effective implementation of
the EFQM Excellence model

International Journal of
Quality & Reliability

Management Vol. 25, No. 4,
pp. 383–399 Emerald
Publishing Limited

The application of EFQM Excellence model
in UK universities argues that the more the

model is embedded in them, the more
efficient is their operation

[122]

Daview et al. (2007)

The effect of academic culture
on the implementation

culture on the
implementation of the EFQM

Excellence Model in
UK universities

Quality Assurance in
Education Vol. 15, No 4,

pp. 382–401 Emerald
Publishing Limited

The EFQM Excellence model and its
underpinning concepts and others acted as
cultural barriers to the implementation of
the model and define the academic culture

in UK universities

[123]

Calco-Mora et al. (2006)
Using enablers of the EFQM
model to manage institutions

of higher education

Quality Assurance in
Education Vol. 14, No 2,

pp. 99–122 Emerald
Publishing Limited

The results achieved indicate the
establishment of the quality management
model that leads universities to excellence

[124]

McCarthy et al. (2005)

Impact of EFQM Excellence
model on leadership in

German and
UK organizations

International Journal of
Quality & Reliability

Management Vol. 23, No. 9
Emerald Publishing Limited

The results shows that there were more
differences in perceptions of good practice
between German organizations recognized
for excellence and German organization not

using the Excellence model than between
German and UK organizations

[125]

Trevor et al. (2004)

Implementation of EFQM Q
excellence model

self-assessment in the UK
higher education sector

lessons learned from
other sectors

The TQM Magazine Vol. 16,
No. 3, pp. 194–201 Emerald

Publishing Limited

The use of excellence model self-assessment
in the public sector lagged because of the
lag in pressures to respond to customers
through continuous improvement in the
public sector when compared with the

private sector

[126]

Rodriguez Gonzalez et al.
(2020)

Use the EFQM Excellence
model to improve hospital

pharmacy performance

Research in Social and
Administrative Pharmacy 16

pp. 710–716 Elsevier Ltd.

The principles of the model are also
applicable framework for periodically

evaluating the performance of pharmacy
operations helping it identify actions for

continuous safety improvement and
pharmacotherapy effectiveness client

satisfaction and on the staff.

[127]

Rodriguez Mantilla et al.
(2020)

Do ISO 9001 standards and
EFQM model differ in their

impact on the external
relations and communication

system at schools

Evaluation and Program
Planning 80 (2020)

Elsevier Ltd.

The implementation of the model in
Spanish schools for the communication
system and external relations in school

revealed that it has a medium high level of
impact on the communication system and a

moderate level in the external relations
dimension, while the size of schools plays

an important role in their external relations

[128]
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Suarez et al. (2017)

Quantitative research on the
EFQM excellence model A

systematic literature
review(1991–2015)

European Research on
Management and Business

Economics 23 (2017) 147–156,
Elsevier Ltd.

The widespread application of the EFQM
model results in the presentation of more

than a dozen proposals for future research.
[129]

Anastasiadou et al. (2015) EFQM dimensions in Greek
Primary Education System

Procedia Economics and
Finance 33 (2015) 411–431,

Elsevier Ltd.

Human Resource Management and
Collaboration and Resources and Processes
and related as it emerges from the research,

while the same results confirmed by the
results of Calvo-Mora et al. (2013)

[130]

Anastasiadou et al. (2014)

The European Foundation
Quality Management

evaluation of Greek Primary
and Secondary Education

Procedia Social and
Behavioral Sciences 143 (2014)

932–940, Elsevier Ltd.

The application of the model proves that
the Greek education system has a lot to do

to improve and meets the quality standards
that Greek teachers can expect

[131]

Anastasiadou et al. (2014)
Reliability testing of EFQM

scale: The case of Greek
Secondary Teachers

Procedia, Social and
Behavioral Sciences 143 (2014)

990–994, Elsevier Ltd.

The excellence model constitutes one of the
most important options for the

management and evaluation of the quality
of institutions of education and the

reliability of which has been verified by the
implementation of five models such as the

Model Alfa, the Model Spit Half, the Model
Parallel and the Model Strict Parallel

[132]

Moreno Rodriguez et al.
(2013)

A consensus support model
based on linguistic

information for the initial
self-assessment of the EFQM
in health care organizations

Expert Systems with
Applications 40 (2013) 2792

2798, Elsevier Ltd.

For the highest patient care and safety with
the available resources, the model pursues

self-assessment to improve services and
maintain global competitiveness

[133]

Camison (1996)
Total quality management in
hospitality an application of

the EFQM model

Tourism Management Vol. 17,
No 3, pp. 191–201, 1996.

Elsevier Ltd.

The application of the EFQM model in the
tourism sector showed a serious

discrepancy between of the quality
perceived by the customer and the quality
that recognized by management for staff

and customer satisfaction due to high cost

[134]

Muhammad Yousaf (2022)
Evidence from certified firms

from the EFQM
excellence model

Total Quality Management
Vol. 33, No. 13, 1471–1488

Taylor & Francis

The findings relieved that the quality
certificate from the EFQM Excellence model

haw a positive effect on the firm’s
performance

[107]

Gonzalez et al. (2022) Does EFQM enhance learning
and innovation?

Total Quality Management,
2022, Vol. 33, No 7,

pp. 727–751 Taylor & Francis

The application of the EFQM quality model
projects that development of learning

capabilities an organization could lead to
gradual and radical innovation.

Organizations should improve existing
products and develop new, making them

more suitable for customers or adapt them
to potential needs and requirements.

[135]

Fonseca et al. (2021)

Quality 4.0: The EFQM
2020 Model and Industry 4.0

Relationships and
Implications

Sustainability 2021, 13, 3107.

The EFQM 2020 model it is indeed an
integrated, holistic and updated business

model that encompasses and supports
Sustainability and Industry 4.0 principles
without explicitly referring to quality or

even excellence.

[136]

Perianez-Cristobal et al.
(2021)

Organizational profiles: key
factors and results from the
EFQM model perspective.

Total Quality Management,
2021 Vol. 32, No. 16,

1850–1873 Taylor & Francis

Application of the EFQM Excellence Model.
Model in self-evaluation and external

evaluation processes in organizations and
companies. Organizational profiles stand
out for their strategic vision, for the effort
they make to meet needs and expectations
of their stakeholders, as well as the central

role of human resources.

[137]

Calvo-Mora et al. (2018)

Assessment and
improvement of

organizational social impact
through the EFQM
Excellence model

Total Quality Management
2018, Vol. 29, No 11,

1259–1278, Taylor & Francis

The findings indicate that the model is a
reliable and valid framework with which to

measure and improve the organizational
social impact.

[138]

Mesgari et al. (2017)

Causal structure of the EFQM
Excellence model among

healthcare sector: a case study
in Iran.

Total Quality Management
2017, Vol. 28, No. 6, 663–677

Taylor & Francis.

By implementing this study in almost half
of the total hospital beds in Iran, the
application of the model for hospital

process improvement has shown that the
results can be extended to other health

systems in the world. Especially those with
a governmental structure.

[139]



Sustainability 2023, 15, 7971 17 of 27

Table A1. Cont.

Study Title Journal Impact on Results/Performance References

Gomez et al. (2015)
EFQM Excellence Model

and TQM: an
empirical comparison.

Total Quality Management &
Business Excellence

pp. 88–103 Taylor & Francis.

Companies that implement the EFQM
Excellence Model as a management tool

will have high odds of being a Total Quality
Management companies. In addition,

provide a means for
improving performance.

[140]

Araujo et al. (2014)

The path to excellence of the
Portuguese organizations

recognized by the
EFQM model.

Total Quality Management,
2014, Vol. 25, No. 5, 427–438

Taylor & Francis

The main findings of this study are the fact
that the internal motivations are the key

factor for the implementation of the model.
A new methodology haw designed where
the self-assessment team has a remarkable

mission in the implementation process
of model.

[141]

Campatelli et al. (2011)

Development of a simplified
approach based on the EFQM
model and Six Sigma for the

implementation of TQM
principles in a

university administration.

Total Quality Management
Vol. 22, No. 7, 2011, 691–704

Taylor & Francis

The model for evaluating organizations
shows significant advantages such a

reduced training time for stakeholders,
short involvement of external mediators

and guiding workgroups easily and quickly
on the process improvement path.

[142]

Alfaro Saiz et al. (2011)

Seeking organizational
excellence by using the

information coming from the
EFQM Excellence Model as

starting point: application to
a real case.

Total Quality Management
Vol. 22, No. 8, 2011, 853–868

Taylor & Francis

Application of the model highlights that
organizations are able to reach excellence by

jointly using an assessment method and
later statistical data analysis techniques.

[143]

Nabitz et al. (2009)

Psychosocial work conditions
and work stress in an
innovating addiction

treatment center.
Consequences for the EFQM

Excellence Model

Total Quality Management
Vol. 20, No. 3, 2009, 267–281

Taylor & Francis.

Application of the model highlights positive
findings regarding employee engagement

in relation to patient satisfaction.
[144]

Tutuncu et al. (2007)

Relationship between
Organizational Commitment

and EFQM Business
Excellence Model: A Study on

Turkish Quality
Award Winners

Total Quality Management
Vol. 18, No. 10, 2007,

1083–1096, Taylor & Francis

The results of the research show that
leadership, strategy, inclusive processes and

human resources are decisive factors for
achieving excellent results

[145]

Calvo-Mora et al. (2005)
Relationships between the

EFQM model criteria: a study
in Spanish universities

Total Quality Management
Vol. 16, No. 6, 2005, 741–770

Taylor & Francis

The results from the analysis of the
measurement and structural model support
the reliability and validity of the European

Excellence Model for the evaluation and
improvement of quality in the area of

higher education.

[146]

Table A2. Six Sigma, Lean Six Sigma and results in organizations.

Study Title Journal Impact on Results/Performance References

Akinwale et al. (2022)

Six Sigma Disruptive
Technology and Performance

of Nigerian Healthcare
Systems during

COVID-19 Pandemic

Entrepreneurship and Post
Pandemic Future, 39–51, 2022,
Emerald Publishing Limited

Six Sigma methodology has established
how to reduce waste and flaws in health
systems and has shown that innovative

technology is the way to go top and achieve
significant value propositions now and in

the future.

[147]

Antony & Sony (2019)

An empirical study into the
limitations and emerging

trends of Six Sigma in
manufacturing and

service organizations.

Reliability Management Vol.
37,No.3, 2020, pp. 470–493

Emerald Publishing Limited

Applying the Six Sigma model to large
manufacturing and service companies from

more than 20 countries revealed the top 4
constraints for service companies on the

integration of Six Sigma with Big Data. The
use of Six Sigma in SMEs and very small
business, Six Sigma’s overemphasis on

variability reduction and its poor
implementation and negative impact on

employee satisfaction.

[148]

Myszewski (2017) Six Sigma model of transfer of
development capability

Business Process
Management Journal Vol. 23,

No. 4, 2017, pp. 857–872,
Emerald Publishing Limited

The model of Six Sigma includes all
elements that are necessary for an effective

transfer of capability: a managerial
structure to support projects and transfer

and a scheme to plan and control the
growth in improvement capacity in a

project team.

[149]
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Partyal and Koilakuntla
(2015)

Infrastructure and core
quality practices in Indian

manufacturing organizations
Scale Development

and validation

Journal of Advances in
Management Research Vol.
12, No. 2, 2015, pp. 141–175
Emerald Publishing Limited

The higher order predictive validity
assessment model Six Sigma suggested that

core practices have a higher impact on
quality performance than
infrastructure practices.

[150]

Chakraborty et al. (2013)
An empirical analysis on Six

Sigma implementation in
service organizations

International Journal of Lean
Six Sigma Vol. 4, No. 2, 2013,

pp. 141–170 Emerald
Publishing Limited

The findings confirm that the responses of
not relevant and unknown to us as reasons
for not implementing Six Sigma show the

need for understanding specific
requirements of service organizations

[151]

Malik & Blumenfeld (2012)

Six Sigma quality
management systems and the

development of
organizational learning

capability Evidence from four
business process outsourcing

organizations in India

International Journal of
Quality & Reliability

Management Vol. 29, No. 1,
2012, pp. 71–91 Emerald

Publishing Limited

The study confirm the critical role that firms
Six Sigma and quality management

capabilities play in developing
organizational learning capability

[152]

Chakraborty et al. (2012)
Case study analysis of Six
Sigma implementation in

service organizations

Business Process
Management Journal Vol. 18,

No. 6, 2012, pp. 992–1019
Emerald Publishing Limited

The study highlights the primary factors of
successful implementation of the model

which are the leadership and the
satisfaction and participation of the

human potential

[153]

Sony et al. (2012)

Six Sigma organizational
learning and innovation. An

integration and
empirical examination

International Journal of
Quality & Reliability

Management Vol. 29, No. 8,
2012, pp. 915–936 Emerald

Publishing Limited

This study proves the positive relationship
between Six Sigma and organizational

learning and confirms that Six Sigma role
structure contributes positively to

organizational innovation

[154]

Aboelmaged (2011)

Reconstructing Six Sigma
barriers in manufacturing
and service organizations.

The effects of
organizational parameters.

International Journal of
Quality & Reliability

Management Vol. 28, No. 5,
2011, pp. 519–541 Emerald

Publishing Limited

A study highlights that only specific
barriers such as professionals and finances

exert in relation to dimensions of
organizational factors

[155]

Lagrosen et al. (2011)

Organizational learning and
Six Sigma deployment
readiness evaluation: a

case study

International Journal of Lean
Six Sigma Vol. 2, No. 1, 2011,

pp. 23–40 Emerald
Publishing Limited

Six Sigma provides a structure for work and
for defining, measuring, analysis,

improvement and review of methodology
required to address some current

inefficiencies and problems

[156]

Chakraborty et al. (2009)

An exploratory qualitive and
quantitative analysis of Six

Sigma in service
organizations in Singapore

Management Research News
Vol. 32, No. 7, 2009,

pp. 614–632 Emerald
Publishing Limited

The study shows that the application of the
Six Sigma model has a wider application in
service organizations in projects that are not

limited to solving simple problems but
complex techniques for organizations.

[157]

Kumar et al. (2009)
Project selection and its
impact on the successful
deployment of Six Sigma

Business Process
Management Journal Vol. 15,

No. 5, 2009, pp. 669–686
Emerald Publishing Limited

The work demonstrates the effectiveness of
the proposed methodology by applying it

to small and medium sized enterprises that
manufacture casting products and improve

their efficiency

[158]

McAdam & Hazlett (2009) An absorptive capacity
interpretation of Six Sigma

Journal of Manufacturing
Technology Management Vol.

21 No 5, 2010, pp. 624–645
Emerald Publishing Limited

The development of Six Sigma in practice is
expanding mainly through more rigorous
studies and applications in service based

environments

[159]

Feng et al. (2008)

Under the knife: a national
survey of Six Sigma programs

in US healthcare
organizations

International Journal of
Health Care Quality

Assurance Vol. 21, No. 6,
2008, pp. 535–547 Emerald

Publishing Limited

The application of the Six Sigma model
indicates the common projects

implemented in healthcare organizations,
typical implementation durations and

significant cost benefits

[160]

Antony et al. (2007)

Six Sigma in service
organizations. Benefits,

challenges and difficulties,
common myths, empirical

observations and
success factors.

International Journal of
Quality & Reliability

Management Vol. 24, No. 3,
2007, pp. 294–311 Emerald

Publishing Limited

The study shows that the management’s
commitment and involvement, customer

focus, linking Six Sigma to business
strategy, organizational infrastructure are
the most critical factors for the successful

development of organizations

[161]

Black & Revere (2006) Six Sigma arises from the
ashes of TQM with a twist.

International Journal of
Healthcare Quality Assurance

Vol. 19, No. 3, 2006,
pp. 259–266 Emerald
Publishing Limited

Under the Six Sigma methodology, quality
improvement projects carefully defined so

that they can successfully completed within
a relatively short period

[162]

Hensley et al. (2005) Assessing readiness for Six
Sigma in a service setting.

Managing Service Quality Vol.
15, No. 1, 2005, pp. 82–101

Emerald Publishing Limited

An application of the model to urban public
transport to identify differences in

perceptions between employees and
customer services provide the basis for

developing a process. Improvement that
employees should be able to undertake

[163]
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Vermaelen et al. (2022)

Driving meeting effectiveness
through organizational

process improvement. A Lean
Six Sigma case study.

Organizational Dynamics
(2022) 51, 1–9. Elsevier Ltd.

This case study uniquely demonstrated
how the Lean Six Sigma methodology can
be applied to implement change it aims to

improve the factions of the meeting support
service and to reduce the time for

taking minutes.

[164]

Rathi et al. (2021)
Lean Six Sigma in the
healthcare sector. A

systematic literature review.

Materials Today Proceedings
50 (2022) 773–781.

Elsevier Ltd.

During the pandemic due to COVID-19,
that we need an operational excellence in
healthcare business. Lean Six Sigma is a
methodology which can reduce waste.

[165]

Lee et al. (2021)

U.S Hospital culture profiles
for better performance in

patient safety patient
satisfaction Six Sigma and

Lean implementation

International Journal
Production Economics 234

(2021) 108047,
Elsevier Ltd.

This study suggests based on the
Competitive Values Framework the

application of Six Sigma and reveals that
hospitals improve their overall

quality performance.

[166]

Galdino de Freitas et al.
(2017)

Impacts of Lean Six Sigma
over organizational

sustainability. A
survey study.

International Journal
Production 156 (2017)
262–275. Elsevier Ltd.

The study verifies that the application of the
model affects the organizational
sustainability of organizations

[167]

Parmar & Desai (2017)

Evaluating Sustainable Lean
Six Sigma enablers using
fuzzy DEMATEL: A case

of an Indian
manufacturing organization.

Journal of Cleaner Production
265, (2020) 121802.

Elsevier Ltd.

Lean Six Sigma is one of the key business
strategies, which have employed by

manufacturing organizations to improve
their operational performance.

[168]

Sin et al. (2015)

Structural equation modeling
on knowledge creation in Six
Sigma DMAIC project and its

impact on
organizational performance.

International Journal
Production Economics 168

(2015) 105–117.
Elsevier Ltd.

Six Sigma helps organizations improve
organizational effectiveness and customer
satisfaction. Reduces operating costs and

increases profits.

[169]

Sarby et al. (2014)

Factors critical to the success
of Six Sigma quality program

and their influence on
performance indicators in

some of Lebanese hospitals.

Procedia, Social and
Behavioral Sciences 143 (2014)

990–994. Elsevier Ltd.

A medical literature states that Six Sigma
has been applied to specific health care
organizations and its critical points are
influential in performance indicators.

[170]

Pavel & Sarbu (2014)

Integrating Six Sigma with
Quality Management Systems

for the Development and
Continuous Improvement of

Higher Education Institutions

Procedia, Social and
Behavioral Sciences 143 (2014)
643-648. Elsevier Science Ltd

Higher education institutions should
consider and refer to Six Sigma as a success
strategy in maintaining academic quality at

high standards

[171]

Mehrabi (2012)
Application of Six Sigma

in educational
quality management.

Procedia, Social and
Behavioral Sciences 47 (2012)

1358–1362.
Elsevier Science Ltd.

The successful implementation and
growing organizational interest of the Six

Sigma method allows organizations to
better support the growing needs for

coaching, mentoring and training.

[172]

Trakulsunti Yaifa et al. (2022)

Reducing pharmacy
medication errors using Lean

Six Sigma: A Thai hospital
case study

Total Quality Management
2022, Vol. 33, No. 6, 664–682.

Taylor & Francis

The implementation of the Lean Six Sigma
model in hospital pharmacies improved the

dispensing process, contributed to the
reduction of administration errors and

improved the patient security.

[173]

Antony et al. (2022)

Using Six Sigma DMAIC for
Lean project management in
education: a case study in a

German kindergarten

Total Quality Management
2022, Vol. 33, No. 13,

1489–1509. Taylor & Francis

The implementation of Lean Six Sigma in
primary education in a kindergarten
improved staff preparation time and
restructured the staff room showing

significant results

[174]

Ng & Hempel (2020)
Organizational culture and
the implementation of Six
Sigma in Southern China

Total Quality Management &
Business Excellence 2020, Vol.

32, No. 1, 82–98.
Taylor & Francis

The application of the model indicates the
necessary supportive organizational culture
and management support of organizations

to increase efficiency and
meaningful results.

[175]

Cudney et al. (2020)
Systematic review of Lean

and Six Sigma approaches in
higher education

Total Quality Management &
Business Excellence 2020, Vol.

31, No. 3, 231–244.
Taylor & Francis

The application of Six Sigma and Lean
models in higher education for

development of academic programs
improved quality of higher education

without excessive cost.

[176]

Henrique et al. (2020)
A systematic literature review
of empirical research in Lean
and Six Sigma in healthcare

Total Quality Management &
Business Excellence 2020, Vol.

31, No. 4, 429–449.
Taylor & Francis

Through this study with the help of the Six
Sigma model issues that have not been

properly covered in the past such as
untapped areas in healthcare are addressed

[177]

Laureani et al. (2017) Leadership characteristics for
Lean Six Sigma

Total Quality Management
2017, Vol.28, No. 4, 405–426.

Taylor & Francis

The implementation of Six Sigma has
highlighted that leadership plays an

important role in continuous improvement
with communication, employee motivation

and training.

[178]
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Zhen et al. (2017)

An empirical investigation of
the relationship between Six

Sigma practices and
organizational innovation

Total Quality Management
2017, Vol. 28, No. 5, 459–480.

Taylor & Francis

The results support that Six Sigma practices
are positive related to organizational

innovation and can significantly enhancing
organizational innovation performance

[179]

Uluskan et al. (2017)

Integration of Six Sigma to
traditional quality

management theory: an
empirical study on

organizational performance

Total Quality Management
2017, Vol. 28, No. 13,

1526–1543. Taylor & Francis

Six Sigma is a project oriented approach to
process and product quality and helps
increase organizational performance

[180]

Antony et al. (2016)

Lean Six Sigma and
Innovation—an exploratory

study among
UL Organizations

Total Quality Management
2016, Vol. 27, No. 2, 124–140.

Taylor & Francis

The results of research suggest that Lean Six
Sigma does foster innovation process,

incremental innovation or
innovation capability.

[181]

Ericsson et al. (2015)

Implementing Design for Six
Sigma in large Swedish

product developing
organizations. An
interview study

Total Quality Management
Vol. 26, No. 6, 2015, 648–660.

Taylor & Francis

The application of the Six Sigma model
promotes innovation and creativity

in organizations.
[182]

Chen Cheng Yang et al. (2012)

Implementation of the Lean
Six Sigma framework in

nonprofit organizations: A
case study

Total Quality Management
2012, Vol. 23, No. 4, 431–447.

Taylor & Francis

The implementation of Six Sigma in
government agencies and service oriented
banks to improve their process resulted in
improving efficiency and customer service.

[183]

Hilton et al. (2008)
Factors critical to the success
of Six Sigma quality program

in an Australian hospital

Total Quality Management
2008, Vol. 19, No. 9, 887–902.

Taylor & Francis

The literature on Six Sigma in healthcare
has managed to gain a deeper

understanding of the effectiveness of the
hospital’s quality systems approach

through the results of the study.

[184]

Furtener et al. (2005)

Implementation of TQM and
Lean Six Sigma tools in local
government: a framework

and a case study

Total Quality Management &
Business Excellence 2005,
Vol.16, No. 10., 1179–1191

Taylor & Francis

Through the implementation of Lean Six
Sigma, the finance department reduced the

processing time of the organization’s
payroll, purchases and account.

[185]

Thawani Sunil (2004) Six Sigma Strategy for
Organizational Excellence

Total Quality Management
2004, Vol. 15, No. 5–6,

655–664. Taylor & Francis

Six Sigma is one of the strategies and tools
which leading organizations have started

using to achieve accuracy and speed and at
the same time reduce cost and increase

customer satisfaction and profits.

[186]

References
1. Alzawati, O.K.; Bashir, H.; Alsyouf, I. Modeling and analyzing of critical success factors for implementing UAE’s government

excellence model in the public sector: An ISM and fuzzy-MICMAC approach. Int. J. Syst. Assur. Eng. Manag. 2020, 11, 1107–1132.
[CrossRef]

2. Hansson, J.; Klefsjo, B. A core value model for implementing total quality management in small organizations. TQM Mag. 2003,
15, 73–74. [CrossRef]

3. Dahlgaard, J.; Kristensen, K.; Kanji, G.K. Fundamentals of Total Quality Management Process Analysis and Improvement; Routledge:
London, UK, 2007.

4. Dale, B.G.; Van Der Wiele, T.; Van Iwaarden, J. Managing Quality; Blackwell Publishing: Hoboken, NJ, USA, 2007.
5. Oakland, J.S. Total Quality Management and Operational Excellence: Text with Cases, 4th ed.; Routledge: London, UK, 2014.
6. Carnerud, D. 25 years of quality management research outlines and trends. Int. J. Qual. Reliab. Manag. 2018, 35, 208–231.

[CrossRef]
7. Kinder, T. Learning, innovating and performance in post-new public management of locally delivered public services. Public

Manag. Rev. 2012, 14, 403–428. [CrossRef]
8. Fletcher, J. Opportunities for Lean Six Sigma in public sectors municipalize. Int. J. Lean Six Sigma 2018, 9, 256–267. [CrossRef]
9. Alblooshi, M.; Shamsuzzaman, M.; Chong Khoo, M.B.; Rahim, A.; Haridy, S. Requirements, challenges and impacts of Lean Six

Sigma applications a narrative synthesis of qualitative research. Int. J. Lean Six Sigma 2021, 12, 318–367. [CrossRef]
10. Tenner, A.R.; De Toro, I.J. Total Quality Management: Three Steps to Continuous Improvement; Addison-Wesley: Massachusetts, MA,

USA, 1992.
11. Perla, R.J.; Parry, G.J. The epistemology of quality improvement: It is Greek. Qual. Saf. 2011, 20 (Suppl. 1), 24–27. [CrossRef]
12. Schoengrund, C. Aristotle and total quality management. Total Qual. Manag. 1996, 7, 79–92. [CrossRef]
13. Lo, Q.Q.; Chai, K.H. Quantities analysis of quality management literature published in total quality management and business

excellence (1996–2010). Total Qual. Manag. Bus. Excell. 2012, 23, 629–651. [CrossRef]
14. Lagrosen, S.; Seyyed-Hashemi, R.; Leitner, M. Examination of the dimensions of quality in higher education. Qual. Assur. Educ.

2004, 12, 61–69. [CrossRef]
15. Gowana, M.; Seymourb, J.; Ibarrechec, S.; Lackeyd, C. Service quality in a public agency same expectations but different

perceptions by employees, managers and customers. J. Qual. Manag. 2001, 6, 275–291. [CrossRef]

https://doi.org/10.1007/s13198-020-00963-2
https://doi.org/10.1108/09544780310461071
https://doi.org/10.1108/IJQRM-01-2017-0013
https://doi.org/10.1080/14719037.2011.637408
https://doi.org/10.1108/IJLSS-07-2017-0086
https://doi.org/10.1108/IJLSS-06-2019-0067
https://doi.org/10.1136/bmjqs.2010.046557
https://doi.org/10.1080/09544129650035061
https://doi.org/10.1080/14783363.2012.669553
https://doi.org/10.1108/09684880410536431
https://doi.org/10.1016/S1084-8568(01)00040-2


Sustainability 2023, 15, 7971 21 of 27

16. Chebat, J.C.; Kollias, P. The Impact of Empowerment on Customer Contact Employees. Roles in Service Organizations. J. Serv.
Res. 2000, 3, 66–81. [CrossRef]

17. Suarez-Barraza, M.F.; Ramis-Pujol, J.; Tort-Martorell Llabres, X. Continuous process improvement in Spanish local government
conclusions and recommendations. Int. J. Qual. Serv. Sci. 2009, 1, 96–112.

18. Kumar, S.; Bauer, K.F. Exploring the use of lean thinking and six sigma in public housing authorities. Qual. Manag. J. 2010, 17,
29–46. [CrossRef]

19. Smith, R. Policing in austerity: Time to go lean? Int. J. Emerg. Serv. 2016, 5, 174–183. [CrossRef]
20. Rodgers, B.; Antony, J.; He, Z.; Cudney, E.A.; Laux, C. A direct content analysis of viewpoints on the changing patterns of lean six

sigma research. TQM J. 2019, 31, 641–654. [CrossRef]
21. Becket, N.; Brooks, M. Quality management practice in higher education what quality are we actually enhancing? J. Hosp. Leis.

Sport Tour. Educ. 2008, 7, 40–54. [CrossRef]
22. Dale, B.G.; Zairi, M.; Van der Wiele, A.; Williams, A.R.T. Quality is dead in Europe long live excellence–true or false. Meas. Bus.

Excell. 2000, 4, 4–10. [CrossRef]
23. McAdam, R. Three leafed clover. TQM, organizational excellence and business improvement. TQM Mag. 2000, 12, 314–320.

[CrossRef]
24. Tovology, S. The effect of EFQM Framework for Innovation on competitiveness in the education sector. Soc. Manag. Sci. Period.

Polytechica 2019, 17, 97–103. [CrossRef]
25. Arunachalam, T.; Palanichamy, Y. Does the soft aspects of TQM influence job satisfaction and commitment? An empirical analysis.

TQM J. 2016, 29, 385–402. [CrossRef]
26. Babu, F.; Thomas, S. Quality management practices as a driver of employee satisfaction exploring the mediating role of

organizational image. Int. J. Qual. Serv. Sci. 2021, 13, 157–174. [CrossRef]
27. Ooi, K.-B.; Lin, B.; Tan, B.-I.; Chong, A.Y.-L. Are TQM practices supporting customer satisfaction and service quality? J. Serv.

Mark. 2010, 25, 410–419. [CrossRef]
28. Hassan, M.; Mukhtar, A.; Qureshi, S.U.; Sharif, S. Impact of TQM practices on firm’s performance of Pakistan’s manufacturing

organizations. Int. J. Acad. Res. Bus. Soc. Sci. 2012, 2, 230–259.
29. Topalovic, S. The implementation of total quality management in order to improve production performance and enhancing the

level of customer satisfaction. Procedia Technol. 2015, 19, 1016–1022. [CrossRef]
30. Mourougan, S.; Sethuraman, K. A study on TQM development, performance and sustenance in service industries through

effective communication, critical success factors and market orientation. IQSR J. Bus. Manag. 2017, 19, 1–12. [CrossRef]
31. Steed, C. Excellence in higher education. Evaluating the implementation of the EFQM excellence model in higher education in

the UK. Beitr. Zur Hochschulforschung 2002, 24, 74–98.
32. Tari, J. An EFQM model self-assessment exercise at a Spanish university. J. Educ. Adm. 2006, 44, 170–188. [CrossRef]
33. Boele, E.B.; Burgler, H.; Kuiper, H. Using EFQM in higher education: Ten years of experience with programmed auditing at

Hanzehogeschool Groningen. Beitr. Zur Hochschulforschung 2008, 30, 94–110.
34. Spasos, S.; Petropoulos, G.; Vaxevanidis, N.M. Implementation of EFQM model in a Greek engineering higher education institute:

A framework and a case study. Int. J. Qual. Res. 2008, 2, 43–50.
35. Brady, J.; Allen, T. Six Sigma Literatures: A Review and Agenda for Future Research. Artic. Qual. Reliab. Eng. 2006, 22, 335–367.

[CrossRef]
36. Zu, X.; Fredendall, L.D.; Douglas, T.J. The evolving theory of quality management: The role of Six Sigma. J. Oper. Manag. 2008, 26,

630–650. [CrossRef]
37. Glasgow, J.M.; Scott-Caziewell, J.R.; Kaboli, P.J. Guiding inpatient quality improvement: A systematic review of Lean and Six

Sigma. Jt. Comm. J. Qual. Patient Saf. 2010, 36, 533-AP5. [CrossRef]
38. Guarraia, P.; Carey, G.; Corbett, A.; Neuhaus, K. Six Sigma at your service. Bus. Strategy Rev. 2009, 20, 56–61. [CrossRef]
39. Pyzdek, T.; Keller, P.A. The Six Sigma Handbook, 3rd ed.; McGraw-Hill: New York, NY, USA, 2009.
40. Gupta, S.; Sharma, M.; Sunder, M.V. Lean services: A systematic review. Int. J. Product. Perform. Manag. 2016, 65, 174–183.

[CrossRef]
41. Antony, J.; Psomas, E.; Garza-Reyes, J.A.; Hines, P. Practical implications and future research agenda of lean manufacturing: A

systematic literature review. Prod. Plan. Control. 2021, 32, 889–925. [CrossRef]
42. Radnor, Z. Transferring Lean into government. J. Manuf. Technol. Manag. 2010, 21, 411–428. [CrossRef]
43. Barraza, M.F.S.; Smith, T.; Dahlgaard-Park, S.M. Lean-Kaizen public service: An empirical approach in Spanish local governments.

TQM J. 2009, 21, 143–167. [CrossRef]
44. Psomas, E.; Antony, J. Research gaps in lean manufacturing: A systematic literature review. Int. J. Qual. Reliab. Manag. 2019, 36,

815–839. [CrossRef]
45. Evans, J.R.; Lindsay, W.M. The Management and Control of Quality, 5th ed.; South Western, Thomson Learning: Cincinnati, OH,

USA, 2002.
46. Price, O.M.; Pepper, M.; Stewart, M. Lean six sigma and the Australian business excellence framework: An exploratory case

within local government. Int. J. Lean Six Sigma 2018, 9, 185–198. [CrossRef]
47. Fryer, K.J.; Ogden, S.M. Modelling continuous improvement maturity in the public sector: Key stages and indicators. Total Qual.

Manag. Bus. Excell. 2014, 25, 1039–1053. [CrossRef]

https://doi.org/10.1177/109467050031005
https://doi.org/10.1080/10686967.2010.11918259
https://doi.org/10.1108/IJES-06-2016-0010
https://doi.org/10.1108/TQM-03-2019-0089
https://doi.org/10.3794/johlste.71.174
https://doi.org/10.1108/13683040010377737
https://doi.org/10.1108/09544780010341897
https://doi.org/10.3311/pp.so.2009-2.06
https://doi.org/10.1108/TQM-03-2016-0023
https://doi.org/10.1108/IJQSS-10-2019-0124
https://doi.org/10.1108/08876041111161005
https://doi.org/10.1016/j.protcy.2015.02.145
https://doi.org/10.9790/487X-1905030112
https://doi.org/10.1108/09578230610652051
https://doi.org/10.1002/qre.769
https://doi.org/10.1016/j.jom.2008.02.001
https://doi.org/10.1016/S1553-7250(10)36081-8
https://doi.org/10.1111/j.1467-8616.2009.00600.x
https://doi.org/10.1108/IJPPM-02-2015-0032
https://doi.org/10.1080/09537287.2020.1776410
https://doi.org/10.1108/17410381011024368
https://doi.org/10.1108/17542730910938146
https://doi.org/10.1108/IJQRM-12-2017-0260
https://doi.org/10.1108/IJLSS-01-2017-0010
https://doi.org/10.1080/14783363.2012.733262


Sustainability 2023, 15, 7971 22 of 27

48. Lazerson, M.; Wagener, U.; Shumanis, N. What makes a revolution? Teaching and learning in higher education, 1980–2000.
Change 2000, 32, 12–19. [CrossRef]

49. Chalmers, D. A Review of Australian and International Quality Systems and Indicators of Learning and Teaching. August, V1.2; Carrick
Institute for Learning and Teaching in Higher Education: Chippendale, NSW, Australia, 2017.

50. Cheng, M. The perceived impact of quality audit on the work of academics. High. Educ. Res. Dev. 2011, 30, 179–191. [CrossRef]
51. Brady, N.; Bates, A. The standards paradox: How quality assurance regimes can subvert teaching and learning in higher education.

Eur. Educ. Res. J. 2016, 15, 155–174. [CrossRef]
52. Raisinghani, M.S.; Ette, H.; Pierce, R.; Cannon, G.; Daripaly, P. Six Sigma: Concepts, tools and applications. Ind. Manag. Data Syst.

2005, 105, 491–505. [CrossRef]
53. Arnheiter, E.D.; Maleyeff, J. The Integration of Lean Management and Six Sigma Lally School of Management & Technology.

Rensselaer Polytechnic Institute, Hartford. TQM Mag. 2005, 17, 5–18.
54. Antony, J. Six Sigma for service processes. Bus. Process Manag. J. 2006, 12, 234–248. [CrossRef]
55. Antony, J.; Coronado, R.B. Critical success factors for the successful implementation of Six Sigma projects in organizations. TQM

Mag. 2002, 14, 92–99.
56. Kwak, Y.H.; Anbari, F.T. Benefits, obstacles, and future of six sigma approach. Technovation 2006, 26, 708–715. [CrossRef]
57. Lock, I.; Seele, P. Theorizing stakeholders of sustainability in the digital age. Sustain. Sci. 2017, 12, 235–245. [CrossRef]
58. Seele, P.; Lock, I. The game-changing potential of digitalization for sustainability: Possibilities, perils, and pathways. Sustain. Sci.

2017, 12, 183–185. [CrossRef]
59. Martensson, A.; Snyder, K.; Ingelsson, P. Interlinking lean and sustainability: How ready are leaders? TQM J. 2019, 31, 136–149.

[CrossRef]
60. Chesbrough, H.; Rosenbloom, R.S. The role of the business model in capturing value from innovation: Evidence from Xerox

Corporation’s technology spin-off companies. Ind. Corp. Chang. 2002, 11, 529–555. [CrossRef]
61. Demil, B.; Lecocq, X. Business model evolution: In search of dynamic consistency. Long Range Plan. 2010, 43, 227–246. [CrossRef]
62. Morris, M.; Schindehutte, M.; Allen, J. The entrepreneur’s business model: Toward a unified perspective. J. Bus. Res. 2005, 58,

726–735. [CrossRef]
63. Teece, D.J. Business models, business strategy and innovation. Long Range Plan. 2010, 43, 172–194. [CrossRef]
64. Wirtz, B.W.; Pistoia, A.; Ullrich, S.; Gottel, V. Business models: Origin, development and future research perspectives. Long Range

Plan. 2016, 49, 36–54. [CrossRef]
65. Zott, C.; Amit, R.; Massa, L. The business model: Recent developments and future research. J. Manag. 2011, 37, 1019–1042.
66. Negi, P.S.; Mandaliya, A.; Mahida, A.; Patel, A.; Patyal, V.S. Six Sigma in construction industry: A review. Int. J. Product. Qual.

Manag. 2017, 22, 451–465. [CrossRef]
67. Siddiqui, S.Q.; Ullah, F.; Thaheem, M.J.; Gabriel, H.F. Six Sigma in construction: A review of critical success factors. Int. J. Lean Six

Sigma 2016, 7, 171–186. [CrossRef]
68. Antony, J.; Palsuk, P.; Gupta, S.; Mishra, D.; Barach, P. Six Sigma in healthcare: A systematic review of the literature. Int. J. Qual.

Reliab. Manag. 2018, 35, 1075–1092. [CrossRef]
69. Dellifraine, J.L.; Wang, Z.; McCaughey, D.; Langabeer, J.R.; Erwin, C.O. The use of six sigma in health care management: Are we

using it to its full potential? Qual. Manag. Healthc. 2013, 22, 210–223. [CrossRef] [PubMed]
70. Chakrabarty, A.; Chuan Tan, K. The current state of six sigma application in services. Manag. Serv. Qual. Int. J. 2007, 17, 194–208.

[CrossRef]
71. Lukrafka, T.O.; Souza Silva, D.; Echeveste, M. A geographic picture of lean adoption in the public sector: Cases, approaches, and

a refreshed agenda. Eur. Manag. J. 2020, 38, 506–517. [CrossRef]
72. Antony, J.; Douglas, A. Lean six sigma in a call centre: A case study. Int. J. Product. Perform. Manag. 2010, 59, 757–768.
73. Antony, J.; Snee, R.; Hoerl, R. Lean six sigma: Yesterday, today and tomorrow. Int. J. Qual. Reliab. Manag. 2017, 34, 1073–1093.

[CrossRef]
74. Linderman, K.; Schroeder, R.G.; Zaheer, S.; Choo, A.S. Six Sigma: A goal-theoretic perspective. J. Oper. Manag. 2003, 21, 193–203.

[CrossRef]
75. Oprime, P.C.; Pimenta, M.L.; Jugend, D.; Anderson, R. Financial affects of innovation in Six Sigma projects. Total Qual. Manag.

Bus. Excell. 2019, 32, 829–851. [CrossRef]
76. Cho, J.H.; Wang, K.; Galas, D.J. An integrative approach to inferring biologically meaningful gene modules. BMC Syst. Biol. 2011,

5, 117. [CrossRef]
77. Stensaker, B. Trance, transparency and transformation: The impact of external quality monitoring on higher education. Qual.

High. Educ. 2003, 9, 151–159. [CrossRef]
78. Harvey, L.; Newton, J. Transforming quality evaluation. Qual. High. Educ. 2004, 10, 149–165. [CrossRef]
79. Magretta, J. Why business models matter. Harv. Bus. Rev. 2002, 80, 86–92. [PubMed]
80. Taraza, E.; Anastasiadou, S. EFQM Excellence Model in Vocational Lyceum: Reliability and Validity of EFQM Instrument. In

Proceedings of the 13th Annual International Technology, Education and Development Conference (INTED2019), Valencia, Spain,
13–14 March 2019; pp. 2273–2285.

https://doi.org/10.1080/00091380009601731
https://doi.org/10.1080/07294360.2010.509764
https://doi.org/10.1177/1474904115617484
https://doi.org/10.1108/02635570510592389
https://doi.org/10.1108/14637150610657558
https://doi.org/10.1016/j.technovation.2004.10.003
https://doi.org/10.1007/s11625-016-0404-2
https://doi.org/10.1007/s11625-017-0426-4
https://doi.org/10.1108/TQM-04-2018-0046
https://doi.org/10.1093/icc/11.3.529
https://doi.org/10.1016/j.lrp.2010.02.004
https://doi.org/10.1016/j.jbusres.2003.11.001
https://doi.org/10.1016/j.lrp.2009.07.003
https://doi.org/10.1016/j.lrp.2015.04.001
https://doi.org/10.1504/IJPQM.2017.087863
https://doi.org/10.1108/IJLSS-11-2015-0045
https://doi.org/10.1108/IJQRM-02-2017-0027
https://doi.org/10.1097/QMH.0b013e31829a838e
https://www.ncbi.nlm.nih.gov/pubmed/23807133
https://doi.org/10.1108/09604520710735191
https://doi.org/10.1016/j.emj.2020.02.004
https://doi.org/10.1108/IJQRM-03-2016-0035
https://doi.org/10.1016/S0272-6963(02)00087-6
https://doi.org/10.1080/14783363.2019.1641076
https://doi.org/10.1186/1752-0509-5-117
https://doi.org/10.1080/13538320308158
https://doi.org/10.1080/1353832042000230635
https://www.ncbi.nlm.nih.gov/pubmed/12024761


Sustainability 2023, 15, 7971 23 of 27

81. Anastasiadou, S. Leadership according to EFQM Model in Tertiary education: The case of Greek Universities. In Proceedings of
the 10th International Conference, The Economies of the Balkan and the Eastern European Countries in the Changing World,
EBEEC, Warsaw, Poland, 11–13 May 2018; pp. 20–24.

82. Anastasiadou, S.; Taraza, E. Total Quality Management: Implementation of the Six Sigma Methodology for Improving Quality in
Higher Education. In Proceedings of the 12th Annual International Conference of Education, Research and Innovation, ICERI2019,
Seville, Spain, 11–13 November 2019; pp. 9533–9537.

83. Anastasiadou, S.; Taraza, E. Six Sigma in Tertiary Education: A Win of Change regarding Quality Improvement in Education. In
Proceedings of the 14th Annual International Technology, Education and Development Conference (INTED2020), Valencia, Spain,
2–4 March 2020; pp. 9595–9601.

84. Cheng, K.-H.; Tsai, C.-C. Affordances of Augmented Reality in Science Learning: Suggestions for Future Research. J. Sci. Educ.
Technol. 2013, 22, 449–462. [CrossRef]

85. Hu, Q.; Mason, R.; Williams, S.J.; Found, P. Lean implementation within SMEs: A literature review. J. Manuf. Technol. Manag.
2015, 26, 980–1012. [CrossRef]

86. Psomas, E. The originality of the lean manufacturing studies. A systematic literature review. Int. J. Lean Six Sigma 2020, 11,
254–284. [CrossRef]

87. Laurett, R.; Mendes, L. EFQM model’s application in the context of higher education a systematic review of the literature and
agenda for future research. Int. J. Qual. Reliab. Manag. 2019, 36, 257–285. [CrossRef]

88. Albliwi, S.; Antony, J.; Halim Lim, S.; Van der Wiele, T. Critical failure factors of Lean Six Sigma: A systematic literature review.
Int. J. Qual. Reliab. Manag. 2014, 31, 1012–1030. [CrossRef]

89. Tranfield, D.; Denyer, D.; Smart, P. Towards a methodology for developing evidence informed management knowledge by means
of systematic review. Br. J. Manag. 2003, 14, 207–222. [CrossRef]

90. Cardoso, S.; Rosa, M.J.; Videira, P.; Amaral, A. Internal Quality Assurance Systems: Tailor Made or One Size Fits All Implementa-
tion? Qual. Assur. Educ. 2017, 25, 329–342. [CrossRef]

91. Aamodt, P.O.; Frolich, N.; Stensaker, B. Learning Outcomes—A Useful Tool in Quality Assurance? Views from Academic Staff.
Stud. High. Educ. 2016, 43, 614–624. [CrossRef]

92. Belasha, O.; Popovb, M.; Ryzhova, N.; Ryaskova, Y.; Shaposhnikova, S.; Shestopalova, M. Research on University Education
Quality Assurance: Methodology and Results of Stakeholders’ Satisfaction Monitoring. Procedia-Soc. Behav. Sci. 2015, 214, 344–358.
[CrossRef]

93. Albliwi, S.A.; Antony, J.; Lim, S.A.H. A systematic review of lean six sigma for the manufacturing industry. Bus. Process Manag. J.
2015, 21, 665–691. [CrossRef]

94. Chiarini, A.; Bracci, E. Implementing lean six sigma in healthcare: Issues from Italy. Public Money Manag. 2013, 33, 361–368.
[CrossRef]

95. Balzer, W.K.; Francis, D.E.; Krehbiel, T.C.; Shea, N. A review and perspective on lean in higher education. Qual. Assur. Educ. 2016,
24, 442–462. [CrossRef]

96. Sunder, V.M. Lean six sigma in higher education institutions. Int. J. Qual. Serv. Sci. 2016, 8, 159–178.
97. Thomas, A.; Antony, J.; Francis, M.; Fisher, R. A comparative study of lean implementation in higher and further education.

Institutions in the UK. Int. J. Qual. Serv. Sci. 2015, 32, 982–996.
98. Silva, F.F.; Filser, L.D.; Juliani, F.; de Oliveira, O.J. Where to direct research in lean six sigma? Bibliometric analysis, scientific gaps

and trends on literature. Int. J. Lean Six Sigma 2018, 9, 324–350. [CrossRef]
99. Elias, A.A.; Davis, D. Analysing public sector continuous improvement: A systems approach. Int. J. Public Sect. Manag. 2018, 31,

2–13. [CrossRef]
100. Braun, V.; Clarke, V. Thematic Analysis. Analysing Qualitative Data in Psychology; Sage Publications Ltd.: London, UK, 2021;

pp. 128–147.
101. Menezes, L.M.; Escrig-Tena, A.B.; Bou-Llusar, J.C. Sustainability and Quality Management: Has EFQM fostered a Sustainability

Orientation that delivers to stakeholders? Int. J. Oper. Prod. Manag. 2022, 42, 155–184. [CrossRef]
102. Murthy, N.; Sangwan, K.S.; Narahari, N.S. Empirical classification of European Foundation for Quality Management (EFQM)

model enabler sub-criteria using a quadrant matrix. Int. J. Qual. Reliab. Manag. 2022, 39, 537–569. [CrossRef]
103. Giménez, J.A.; Jimenez, D.J.; Costa, M.M. Effects of the organizational culture and knowledge exploration and exploitation on

results in the EFQM model framework. J. Knowl. Manag. 2020, 31, 1135–1169. [CrossRef]
104. Zhang, J.; Li, H.; Li, V.; Xia, B.; Skitmore, M. Internal relationships of market-oriented EFQM enablers in the Chinese construction

industry. Eng. Constr. Archit. Manag. 2021, 28, 765–787. [CrossRef]
105. Ashraf, H.A.; Ishaq, M.I.; Khan, M.M. EFQM enablers and business performance relationship: Examining mediating role of

organizational learning culture in Pakistani textile sector. Res. J. Text. Appar. 2021, 25, 431–443. [CrossRef]
106. Fonseca, L. The EFQM 2020 model. A theoretical and critical review. Total Qual. Manag. Bus. Excell. 2021, 1011–1038. [CrossRef]
107. Muhammad, D.A.; Asif, M.; Awan, M.U.; Thomas, G. What makes excellence models excellent: A comparison of the American,

European and Japanese models? TQM J. 2021, 33, 1143–1162. [CrossRef]
108. Calvo-Mora, A.; Roldan, J.L.; Blanco –Oliver, A.; Perianez-Cristobal, R. TQM factors and organizational results in the EFQM

excellence model framework. Ind. Manag. Data Syst. 2020, 120, 2297–2317. [CrossRef]

https://doi.org/10.1007/s10956-012-9405-9
https://doi.org/10.1108/JMTM-02-2014-0013
https://doi.org/10.1108/IJLSS-01-2018-0002
https://doi.org/10.1108/IJQRM-12-2017-0282
https://doi.org/10.1108/IJQRM-09-2013-0147
https://doi.org/10.1111/1467-8551.00375
https://doi.org/10.1108/QAE-03-2017-0007
https://doi.org/10.1080/03075079.2016.1185776
https://doi.org/10.1016/j.sbspro.2015.11.658
https://doi.org/10.1108/BPMJ-03-2014-0019
https://doi.org/10.1080/09540962.2013.817126
https://doi.org/10.1108/QAE-03-2015-0011
https://doi.org/10.1108/IJLSS-05-2017-0052
https://doi.org/10.1108/IJPSM-08-2016-0135
https://doi.org/10.1108/IJOPM-10-2021-0634
https://doi.org/10.1108/IJQRM-10-2020-0351
https://doi.org/10.1108/JKM-11-2021-0868
https://doi.org/10.1108/ECAM-10-2019-0539
https://doi.org/10.1108/RJTA-01-2021-0004
https://doi.org/10.1080/14783363.2021.1915121
https://doi.org/10.1108/TQM-06-2020-0124
https://doi.org/10.1108/IMDS-12-2019-0701


Sustainability 2023, 15, 7971 24 of 27

109. Medne, A.; Lapina, I.; Zeps, A. Sustainability of a university’s quality system: Adaptation of the EFQM excellence model. Int. J.
Qual. Serv. Sci. 2020, 12, 29–43. [CrossRef]

110. Kafetzopoulos, D.; Gotzamani, K.; Skalkos, D. The relationship between EFQM enablers and business performance. The mediating
role of innovation. Technol. Manag. 2019, 30, 684–706. [CrossRef]

111. Kafetzopoulos, D.; Gotzamani, K. Investigating the role of EFQM enablers in innovation performance. TQM J. 2019, 31, 239–256.
[CrossRef]

112. Escrig, A.B.; Menezes, L.M. What is the effect of size on the use of the EFQM excellence model? Int. J. Oper. Prod. Manag. 2016, 36,
1800–1820. [CrossRef]

113. Van Schoten, S.; Blok, C.; Spreeuwenberg, P.; Groenewegen, P.; Wagner, C. The EFQM Model as a framework for Total Quality
Management in healthcare. Int. J. Oper. Prod. Manag. 2016, 901–922. [CrossRef]

114. Zarraga-Rodriguez, M.; Alvarez, M.J. Efficient information-related practices in companies committed to EFQM. TQM J. 2016, 28,
798–813. [CrossRef]

115. Favaretti, C.; De Pieri, P.; Torri, E.; Guarrera, G.; Fontana, F.; Debiasi, F.; Flor, L. An EFQM excellence model for integrated
healthcare governance. Int. J. Health Care Qual. Assur. 2015, 28, 156–172. [CrossRef]

116. Moura, S.; Antonio, A. Translating the EFQM model into the courts. Int. J. Qual. Serv. Sci. 2015, 7, 230–244.
117. Shahin, A.; Jamkhaneh, H.B.; Hosseini, S.Z. EFQMQual: Evaluating the implementation of the European quality award based on

the concepts of model of service quality gaps and ServQual approach. Meas. Bus. Excell. 2014, 18, 38–56. [CrossRef]
118. Al-Tabbaa, O.; Gadd, K.; Ankrah, S. Excellence models in the non-profit context: Strategies for continuous improvement. Int. J.

Qual. Reliab. Manag. 2013, 30, 590–612. [CrossRef]
119. Vakani, F.; Fatmi, Z.; Naqvi, K. Three-level quality assessment of a dental hospital using EFQM. Int. J. Health Care Qual. Assur.

2010, 24, 582–591. [CrossRef] [PubMed]
120. Kim, D.Y.; Kumar, V.; Murphy, S.A. European Foundation for Quality Management Business Excellence Model An integrative

review and research agenda. Int. J. Qual. Reliab. Manag. 2010, 27, 684–701.
121. Ignacio, J.; Rodriguez-Ruiz, O. EFQM model: Knowledge governance and competitive advantage. J. Intellect. Cap. 2008, 9,

133–156.
122. Davies, J. Integration: Is it the key to effective implementation of the EFQM Excellence Model? Int. J. Qual. Reliab. Manag. 2008,

25, 383–399. [CrossRef]
123. Davies, J.; Douglas, A.; Douglas, J. The effect of academic culture on the implementation of the EFQM Excellence Model in UK

universities. Qual. Assur. Educ. 2007, 15, 382–401. [CrossRef]
124. Calvo-Mora, A.; Leal, A.; Roldan, J.L. Using enablers of the EFQM model to manage institutions of higher education. Qual. Assur.

Educ. 2006, 14, 99–122. [CrossRef]
125. McCarthy, G.; Greatbanks, R. Impact of EFQM Excellence Model on leadership in German and UK organizations. Int. J. Qual.

Reliab. Manag. 2006, 23, 1068–1091. [CrossRef]
126. Trevor, H.M.; Davies, J.; Jackson, S. Implementation of EFQM excellence model self-assessment in the UK higher education

sector–lessons learned from other sectors. TQM Mag. 2004, 16, 194–201.
127. Rodriguez-Gonzalez, C.G.; Sarobe-Gonzales, C.; Duran-Garcia, M.E.; Mur-Mur, A.; Sanchez-Fresneda, M.N.; Panero-Taberna,

M.M.; Pla-Mestre, R.; Herranz-Alonso, A.; Sanjurjo-Saez, M. Use of the EFQM excellence model to improve hospital pharmacy
performance. Res. Soc. Adm. Pharm. 2020, 16, 710–716. [CrossRef]

128. Rodriguez-Mantilla, J.M.; Martizen-Zarzuelo, A.; Fernadez-Cruz, F.J. Do ISO: 9001 standards and EFQM model differ in their
impact on the external relations and communication system at schools? Eval. Program Plan. 2020, 80, 101816. [CrossRef]

129. Suarez, E.; Calvo-Mora, A.; Roldan, J.L.; Perianez-Cristobal, R. Quantitative research on the EFQM excellence model: A systematic
literature review (1991–2015). Eur. Res. Manag. Bus. Econ. 2017, 23, 147–156. [CrossRef]

130. Anastasiadou, S.D.; Zirinoglou, P.A. EFQM dimensions in Greek Primary Education System. Procedia Econ. Financ. 2015, 33,
411–431. [CrossRef]

131. Anastasiadou, S.D.; Zirinoglou, P.A.; Florou, G.S. The European Foundation Quality Management evaluation of Greek Primary
and Secondary Education. Procedia–Soc. Behav. Sci. 2014, 143, 932–940. [CrossRef]

132. Anastasiadou, S.D.; Zirinoglou, P.A. Reliability testing of EFQM scale: The case of Greek secondary teachers. Procedia–Soc. Behav.
Sci. 2014, 143, 990–994. [CrossRef]

133. Moreno- Rodrıguez, J.M.; Cabrerizo, F.J.; Perez, I.J.; Martinez, M.A. A consensus support model based on linguistic information
for the initial-self assessment of the EFQM in health care organizations. Expert Syst. Appl. 2013, 40, 2792–2798. [CrossRef]

134. Camison, C. Total quality management in hospitality: An application of the EFQM model. Tour. Manag. 1996, 17, 191–201.
[CrossRef]

135. Gonzalez, L.P.; Jimenez-Jimenez, D.; Martinez-Lorente, A.R. Does EFQM enhance learning and innovation? Total Qual. Manag.
2022, 33, 727–751. [CrossRef]

136. Fonseca, L.; Amaral, A. Quality 4.0: The EFQM 2020 Model and Industry 4.0 Relationships and Implications. Sustainability 2021,
13, 3107. [CrossRef]

137. Perianez-Cristobal, R.; Calvo–Mora, A.; Rey-Moreno, M.; Suarez, E. Organizational profiles: Key factors and results from the
EFQM model perspective. Total Qual. Manag. 2021, 32, 1850–1873. [CrossRef]

https://doi.org/10.1108/IJQSS-09-2019-0108
https://doi.org/10.1108/JMTM-06-2018-0166
https://doi.org/10.1108/TQM-09-2018-0124
https://doi.org/10.1108/IJOPM-11-2014-0557
https://doi.org/10.1108/IJOPM-03-2015-0139
https://doi.org/10.1108/TQM-03-2015-0040
https://doi.org/10.1108/IJHCQA-02-2014-0022
https://doi.org/10.1108/MBE-12-2012-0057
https://doi.org/10.1108/02656711311315521
https://doi.org/10.1108/09526861111174152
https://www.ncbi.nlm.nih.gov/pubmed/22204263
https://doi.org/10.1108/02656710810865267
https://doi.org/10.1108/09684880710829965
https://doi.org/10.1108/09684880610662006
https://doi.org/10.1108/02656710610704221
https://doi.org/10.1016/j.sapharm.2019.08.030
https://doi.org/10.1016/j.evalprogplan.2020.101816
https://doi.org/10.1016/j.iedeen.2017.05.002
https://doi.org/10.1016/S2212-5671(15)01725-6
https://doi.org/10.1016/j.sbspro.2014.07.530
https://doi.org/10.1016/j.sbspro.2014.07.541
https://doi.org/10.1016/j.eswa.2012.11.011
https://doi.org/10.1016/0261-5177(96)00006-4
https://doi.org/10.1080/14783363.2021.1890016
https://doi.org/10.3390/su13063107
https://doi.org/10.1080/14783363.2020.1787144


Sustainability 2023, 15, 7971 25 of 27

138. Calvo-Mora, A.; Dominguez, C.C.M.; Criado, F. Assessment and improvement of organizational social impact through the EFQM
Excellence Model. Total Qual. Manag. 2018, 29, 1259–1278. [CrossRef]

139. Mesgari, I.; Miab, A.K.; Sadeghi, M.J. Causal structure of the EFQM excellence model among healthcare sector: A case study in
Iran. Total Qual. Manag. 2017, 28, 663–677. [CrossRef]

140. Gomez, J.; Martinez Costa, M.; Martinez Lorente, A.R. EFQM Excellence Model and TQM: An empirical comparison. Total Qual.
Manag. Bus. Excell. 2015, 28, 88–103. [CrossRef]

141. Araujo, M.; Sampaio, P. The path to excellence of the Portuguese organizations recognized by the EFQM model. Total Qual.
Manag. 2014, 25, 427–438. [CrossRef]

142. Campatelli, G.; Citti, P.; Meneghin, A. Development of a simplified approach based on the EFQM model and Six Sigma for the
implementation of TQM principles in a university administration. Total Qual. Manag. 2011, 22, 691–704. [CrossRef]

143. Alfaro-Saiz, J.J.; Carot-Sierra, J.M.; Rodriguez-Rodriguez, R.; Jabaloyes-Vivas, J.M. Seeking organizational excellence by using the
information coming from the EFQM excellence model as starting point: Application to a real case. Total Qual. Manag. Taylor Fr.
2011, 22, 853–868. [CrossRef]

144. Nabitz, U.; Jansen, P.; Van Der Voet, S.; Van Den Brink, W. Psychosocial work conditions and work stress in an innovating
addiction treatment centre. Consequences for the EFQM Excellence Model. Total Qual. Manag. 2009, 20, 267–281. [CrossRef]

145. Tutuncu, O.; Kucukusta, D. Relationship between Organizational Commitment and EFQM Business Excellence Model: A Study
on Turkish Quality Award Winners. Total Qual. Manag. 2007, 18, 1083–1096. [CrossRef]

146. Calvo-Mora, A.; Leal, A.; Roldán, J.L. Relationships between the EFQM model criteria: A study in Spanish universities. Total
Qual. Manag. Bus. Excell. 2005, 16, 741–770. [CrossRef]

147. Akinwale, O.E.; Olonade, O.P. Six Sigma, Disruptive Technology and Performance of Nigerian Healthcare Systems during COVID-19
Pandemic. Entrepreneurship and Post-Pandemic Future; Emerald Publishing Limited: Bingley, UK, 2022; pp. 39–51.

148. Antony, J.J.; Sony, M. An empirical study into the limitations and emerging trends of Six Sigma in manufacturing and service
organizations. Reliab. Manag. 2020, 37, 470–493.

149. Myszewski, J.M. Six Sigma model of transfer of development capability. Bus. Process Manag. J. 2017, 23, 857–872. [CrossRef]
150. Patyal, V.S.; Koilakuntla, M. Infrastructure and core quality practices in Indian manufacturing organizations Scale development

and validation. J. Adv. Manag. Res. 2015, 12, 141–175. [CrossRef]
151. Chakraborty, A.; Chuan, T.K. An empirical analysis on Six Sigma implementation in service organizations. Int. J. Lean Six Sigma

2013, 4, 141–170. [CrossRef]
152. Malik, A.; Blumenfeld, S. Six Sigma, quality management system and the development of organizational learning capability

Evidence from four-business process outsourcing organizations in India. Int. J. Qual. Reliab. Manag. 2012, 29, 71–91. [CrossRef]
153. Chakraborty, A.; Chuan Tan, K. Case study analysis of Six Sigma implementation in service organizations. Bus. Process Manag. J.

2012, 18, 992–1019. [CrossRef]
154. Sony, M.; Naik, S. Six Sigma, organizational learning and innovation integration and empirical examination. Int. J. Qual. Reliab.

Manag. 2012, 29, 915–936. [CrossRef]
155. Aboelmaged, M.G. Reconstructing Six Sigma barriers in manufacturing and service organizations. The effects of organizational

parameters. Int. J. Qual. Reliab. Manag. 2011, 28, 519–541. [CrossRef]
156. Lagrosen, Y.; Chebl, R.; Tuesta, M.R. Organizational learning and Six Sigma deployment readiness evaluation: A case study. Int. J.

Lean Six Sigma 2011, 2, 23–40. [CrossRef]
157. Chakrabarty, A.; Chuan, T.K. An exploratory qualitative and quantitative analysis of Six Sigma in service organizations in

Singapore. Manag. Res. News 2009, 32, 614–632. [CrossRef]
158. Kumar, M.; Antony, J.; Cho, B.R. Project selection and its impact on the successful deployment of Six Sigma. Bus. Process Manag. J.

2009, 15, 669–686. [CrossRef]
159. McAdam, R.; Hazlett, S.A. An absorptive capacity interpretation of Six Sigma. J. Manuf. Technol. Manag. 2010, 21, 624–645.

[CrossRef]
160. Feng, Q.M.; Manuel, C.M. Under the knife: A national survey of six sigma programs in US healthcare organizations. Int. J. Health

Care Qual. Assur. 2008, 21, 535–547. [CrossRef]
161. Antony, J.; Antony, F.J.; Kumar, M.; Cho, B.R. Six sigma in service organizations Benefits, challenges and difficulties, common

myths, empirical observations and success factors. Int. J. Qual. Reliab. Manag. 2007, 24, 294–311. [CrossRef]
162. Black, K.; Revere, L. Six Sigma arises from the ashes of TQM with a twist. Int. J. Health Care Qual. Assur. 2006, 19, 259–266.

[CrossRef]
163. Hensley, R.L.; Dobie, K. Assessing readiness for six sigma in a service setting. Manag. Serv. Qual. 2005, 15, 82–101. [CrossRef]
164. Rathi, R.; Ammar, V.; Mohd, S. Lean six sigma in the healthcare sector: A systematic literature review. Mater. Today: Proc. 2022, 50,

773–781. [CrossRef] [PubMed]
165. Lee, J.Y.; McFadden, K.L.; Lee, M.K.; Gowen, C.R., III. U.S. hospital culture profiles for better performance in patient safety,

patient satisfaction, Six Sigma, and lean implementation. Int. J. Prod. Econ. 2021, 234, 108047. [CrossRef]
166. Vermaelen, N.; Kovach, J.V. Driving meeting effectiveness through organizational process improvement—A Lean Six Sigma case

study. Organ. Dyn. 2022, 51, 1–9.
167. Galdino de Freitas, J.; Gomes Costa, H.; Toledo Ferraz, F. Impacts of Lean Six Sigma over organizational sustainability: A survey

study. J. Clean. Prod. 2017, 156, 262–275. [CrossRef]

https://doi.org/10.1080/14783363.2016.1253465
https://doi.org/10.1080/14783363.2015.1105101
https://doi.org/10.1080/14783363.2015.1050167
https://doi.org/10.1080/14783363.2013.850810
https://doi.org/10.1080/14783363.2011.585755
https://doi.org/10.1080/14783363.2011.597595
https://doi.org/10.1080/14783360902719410
https://doi.org/10.1080/14783360701594709
https://doi.org/10.1080/14783360500077708
https://doi.org/10.1108/BPMJ-02-2017-0026
https://doi.org/10.1108/JAMR-06-2014-0035
https://doi.org/10.1108/20401461311319338
https://doi.org/10.1108/02656711211190882
https://doi.org/10.1108/14637151211283384
https://doi.org/10.1108/02656711211258535
https://doi.org/10.1108/02656711111132562
https://doi.org/10.1108/20401461111119431
https://doi.org/10.1108/01409170910965224
https://doi.org/10.1108/14637150910987900
https://doi.org/10.1108/17410381011047002
https://doi.org/10.1108/09526860810900691
https://doi.org/10.1108/02656710710730889
https://doi.org/10.1108/09526860610661473
https://doi.org/10.1108/09604520510575281
https://doi.org/10.1016/j.matpr.2021.05.534
https://www.ncbi.nlm.nih.gov/pubmed/35155129
https://doi.org/10.1016/j.ijpe.2021.108047
https://doi.org/10.1016/j.jclepro.2017.04.054


Sustainability 2023, 15, 7971 26 of 27

168. Parmar, P.S.; Desai, T.N. Evaluating Sustainable Lean Six Sigma enablers using fuzzy DEMATEL: A case of an Indian manufactur-
ing organization. J. Clean. Prod. 2020, 265, 121802. [CrossRef]

169. Sin, A.B.; Zailani, S.; Iranmanesh, M.; Ramayah, T. Structural equation modeling on knowledge creation in Six Sigma DMAIC
project and its impact on organizational performance. Int. J. Prod. Econ. 2015, 168, 105–117.

170. Sabry, A. Factors critical to the success of Six-Sigma quality program and their influence on performance indicators in some of
Lebanese hospitals. Procedia–Soc. Behav. Sci. 2014, 143, 990–994. [CrossRef]

171. Pavel, A.P.; Sarbu, R. Integrating Six Sigma with Quality Management Systems for The Development and Continuous Improve-
ment of Higher Education Institutions. Procedia–Soc. Behav. Sci. 2014, 143, 643–648.

172. Mehrabi, J. Application of six-sigma in educational quality management. Procedia–Soc. Behav. Sci. 2012, 47, 1358–1362. [CrossRef]
173. Trakulsunti, Y.; Antony, J.; Edgeman, R.; Cudney, B.; Dempsey, M.; Brennan, A. Reducing pharmacy medication errors using Lean

Six Sigma: A Thai hospital case study. Total Qual. Manag. 2022, 33, 664–682. [CrossRef]
174. Antony, J.; Scheumann, T.; Sunder, M.V.; Cudney, E.; Rodgers, B.; Grigg, N.P. Using Six Sigma DMAIC for Lean project

management in education: A case study in a German kindergarten. Total Qual. Manag. 2022, 33, 1489–1509. [CrossRef]
175. Ng, I.C.; Hempel, P.S. Organisational culture and the implementation of Six Sigma in Southern China. Total Qual. Manag. Bus.

Excell. 2020, 31, 82–98. [CrossRef]
176. Cudney, E.A.; Venuthurumilli, S.S.J.; Materla, T.; Antony, J. Systematic review of Lean and Six Sigma approaches in higher

education. Total Qual. Manag. Bus. Excell. 2020, 31, 231–244. [CrossRef]
177. Henrique, D.B.; Filho, M.G. A systematic literature review of empirical research in Lean and Six Sigma in healthcare. Total Qual.

Manag. Bus. Excell. 2020, 31, 429–449. [CrossRef]
178. Laureani, A.; Antony, J. Leadership characteristics for Lean Six Sigma. Total Qual. Manag. 2017, 28, 405–426. [CrossRef]
179. He, Z.; Deng, Y.; Zhang, M.; Zu, X.; Antony, J. An empirical investigation of the relationship between Six Sigma practices and

organizational innovation. Total Qual. Manag. 2017, 28, 459–480. [CrossRef]
180. Uluskan, M.; Godfrey, A.B.; Joines, J.A. Integration of Six Sigma to traditional quality management theory: An empirical study on

organizational performance. Total Qual. Manag. 2017, 28, 1526–1543. [CrossRef]
181. Antony, J.; Setijono, D.; Dahlgaard, J.J. Lean Six Sigma and Innovation–an exploratory study among UK Organizactions. Total

Qual. Manag. 2016, 27, 124–140. [CrossRef]
182. Ericsson, E.; Gingnell, L.; Lillieskold, J. Implementing Design for Six Sigma in large Swedish product developing organizations—An

interview study. Total Qual. Manag. 2015, 26, 648–660. [CrossRef]
183. Chen Yang, C.; Pu-Yuan, C. Implementation of the Lean Six Sigma framework in non-profit organizations: A case study. Total Qual.

Manag. 2012, 23, 431–447. [CrossRef]
184. Hilton, R.; Balla, M.; Sohal, A.S. Factors critical to the success of a Six-Sigma quality program in an Australian hospital. Total Qual.

Manag. 2008, 19, 887–902. [CrossRef]
185. Furterer, S.; Elshennawy, A.K. Implementation of TQM and lean Six Sigma tools in local government: A framework and a case

study. Total Qual. Manag. Bus. Excell. 2005, 16, 1179–1191. [CrossRef]
186. Thawani, S. Six Sigma—Strategy for Organizational Excellence. Total Qual. Manag. Bus. Excell. 2004, 15, 655–664. [CrossRef]
187. Antony, J. Readiness factors for the Lean Six Sigma journey in the higher education sector. Int. J. Product. Perform. Manag. 2014,

63, 257–264. [CrossRef]
188. Waterbury, T. Learning from the pioneers: A multiple-case analysis of implementing Lean in higher education. Int. J. Qual. Reliab.

Manag. 2015, 32, 934–950. [CrossRef]
189. Oakland, J.; Tanner, S.; Gad, K. Best practice in business excellence. Total Qual. Manag. 2002, 13, 1125–1139. [CrossRef]
190. Pande, P.S.; Neuman, R.P.; Cavanagh, R.R. Las Claves de Seis Sigma: La Implantacion con Exito de una Cultura que Revoluciona El

Mundo Empresarial; MadridMcGraw-Hill: Madrid, Spain, 2002; No. 658.562 P189c.
191. Shamji, N. Six Sigma Basics. Total Qual. Manag. Bus. Excell. 2005, 5, 567–574.
192. Douglas, J.; Antony, J.; Douglas, A. Waste identification and elimination in HEIs: The role of lean thinking. Int. J. Qual. Reliab.

Manag. 2015, 32, 970–981. [CrossRef]
193. Souravlas, S. ProMo: A Probabilistic Model for Dynamic Load-Balanced Scheduling of Data Flows in Cloud Systems. Electronics

2019, 8, 990. [CrossRef]
194. Souravlas, S.; Anastasiadou, S. Pipelined Dynamic Scheduling of Big Data Streams. Appl. Sci. 2020, 10, 4796. [CrossRef]
195. Souravlas, S.; Anastasiadou, S. On Implementing Social Community Clouds Based on Markov Models. IEEE Trans. Comput. Soc.

Syst. 2022. [CrossRef]
196. Souravlas, S.; Anastasiadou, S.; Katsavounis, S. More on Pipelined Dynamic Scheduling of Big Data Streams. Appl. Sci. 2021, 11, 61.

[CrossRef]
197. Souravlas, S.; Anastasiadou, S.; Kostoglou, I. A Novel Method for General Hierarchical System Modeling Via Colored Petri Nets

Based on Transition Extractions from Real Data Sets. Appl. Sci. 2023, 13, 339. [CrossRef]
198. Souravlas, S.; Anastasiadou STantalaki, N.; Katsavounis, S. A Dynamic Load Balanced Task Distribution Strategy for Heteroge-

neous Cloud Platforms Based on Markov Process Modelling, Transactions on Parallel and Distributed Systems. IEEE Access 2021,
10, 2169–3536.

199. Souravlas, S.; Katsavounis, S.; Anastasiadou, S. On Modelling and Simulation of Resource Allocation Policies in Cloud Computing
Using Collared Petri Nets. Appl. Sci. 2020, 10, 5644. [CrossRef]

https://doi.org/10.1016/j.jclepro.2020.121802
https://doi.org/10.1016/j.aebj.2014.07.001
https://doi.org/10.1016/j.sbspro.2012.06.826
https://doi.org/10.1080/14783363.2021.1885292
https://doi.org/10.1080/14783363.2021.1973891
https://doi.org/10.1080/14783363.2017.1413343
https://doi.org/10.1080/14783363.2017.1422977
https://doi.org/10.1080/14783363.2018.1429259
https://doi.org/10.1080/14783363.2015.1090291
https://doi.org/10.1080/14783363.2015.1092866
https://doi.org/10.1080/14783363.2016.1150173
https://doi.org/10.1080/14783363.2014.959255
https://doi.org/10.1080/14783363.2013.870782
https://doi.org/10.1080/14783363.2012.663880
https://doi.org/10.1080/14783360802224396
https://doi.org/10.1080/14783360500236379
https://doi.org/10.1080/14783360410001680143
https://doi.org/10.1108/IJPPM-04-2013-0077
https://doi.org/10.1108/IJQRM-08-2014-0125
https://doi.org/10.1080/09544120200000008
https://doi.org/10.1108/IJQRM-10-2014-0160
https://doi.org/10.3390/electronics8090990
https://doi.org/10.3390/app10144796
https://doi.org/10.1109/TCSS.2022.3213273
https://doi.org/10.3390/app11010061
https://doi.org/10.3390/app13010339
https://doi.org/10.3390/app10165644


Sustainability 2023, 15, 7971 27 of 27

200. Tantalaki, N.; Souravlas, S.; Roumeliotis, M.; Katsavounis, S. Pipeline-Based Linear Scheduling of Big Data Streams in the Cloud.
IEEE Access 2020, 8, 117182–117202. [CrossRef]

201. Muhammad, Y. Intellectual capital and firm performance: Evidence from certified firms from the EFQM excellence model. Total
Qual. Manag. 2022, 33, 1472–1488.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1109/ACCESS.2020.3004612

	Introduction 
	Theoretical Background 
	Methodology 
	Search in Academic Databases 
	Selection of Relevant Articles 
	Presenting the Findings 

	Results 
	Discussion 
	Conclusions, Limitations, and Agenda for Future Studies 
	Appendix A
	References

