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An Empirical Study Into Qualifications and Skills of
Quality Management Practitioners in Contemporary
Organizations: Results From a Global Survey and
Agenda for Future Research
Jiju Antony

and Michael Sony

Abstract—Although quality is everyone’s responsibility, one of
the key members for the execution of quality in contemporary
organizations is quality management practitioners. The purpose
of this article is to investigate the qualifications and skills of quality
management practitioners in various organizations at a global level
and how these vary across online survey was sent out to 1500 subject
matter experts who are working in their respective organizations
in roles, such as quality managers, quality directors, and quality
engineers. A total of 336 responses representing 46 countries and six
continents were collated over a 22-week period. The study reveals
that nearly 37% of quality management practitioners have never
undertaken a quality management course at the university level.
Moreover, it was surprising to observe that more than 40% of
quality engineers and managers who participated in the global
study had less than a week of training on quality management.
Another major finding of the study was that more than 60% of
these professionals specializing in quality management have never
studied quality engineering in their university education. The study
further reports the top three challenges quality management practitioners face in contemporary organizations.
Index Terms—Challenges, education, global survey, quality
management, quality management practitioners, skills, training.

I. INTRODUCTION
UALITY is perhaps the most important and complex
component of business strategy despite the size and nature
of the organization [1], [2]. We have witnessed a change
in the role of the quality function over the years from merely
inspection activities to quality control to quality assurance to
total quality management (TQM) to lean six sigma as a powerful
strategy to reduce defects at low costs and maximize customer
satisfaction [3]–[6]. Dr. Juran gave the quality community in
the world a compelling prophecy. He stated clearly that the 21st
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century would be the century of quality [7]. Quality in the last
century was defined by control and improvement; however, it is
clear they are not sufficient for the 21st century. An important
question is not about whether an organization should adopt and
work with quality management, rather the question the organization should be asking is how quality management should be
implemented and, furthermore, continuously improved so that
organizations can be competitive in the market [8].
There is debate about how quality management is viewed
and implemented in many organizations. In addition, there are
divergent views as regards how the management of quality
should or can be put into practice within the organizations [8].
Recent advances in technology and changes in consumer behavior have compelled companies to invest in technology-driven
services to provide value-added options to their customers [9]
adding new dimensions to quality management. Besides, organizations are attaching social and environmental dimensions to
performance evaluations [10], [11]. Under these circumstances,
in a modern-day organization, an important question persists
as regards to how the responsibility of quality is organized
and executed. What skills and qualifications are needed to become a quality management practitioner or professional? This
fundamental question is rarely asked (nor answered) within
the quality management research [12]. Quality management
practitioners (or quality management professionals) represent
a “social order of employees responsible for performing quality
management practices” [12]. In modern organizations, quality
directors, quality managers, and quality engineers are basically
the main pillars responsible for quality in an organization and
can arguably be considered as quality management professionals
or practitioners [13]. Therefore, it is important to investigate
what qualifications and skills modern-day quality management
practitioners currently possess and identify the required skills
to transform them into practitioners for tomorrow. A central
assumption we make in this article is that attention should
shift toward the actual practice of quality management. This
is because even in the modern-day organizations, quality issues
are rampant, such as product recalls for instance [14]. To unearth real challenges of quality management, research must be
practice driven and have a real impact in terms of relevance
to the practitioners and organizations. The central point here
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is that if it is not known what qualifications and skills these
quality management practitioners should possess, why should
an organization be expected to employ them at all? This article is
devoted to understanding the existing status of qualifications and
skills possessed by quality management practitioners through a
global empirical study.
RQ1: What is the current status of the academic qualifications
and training of quality management practitioners across the six
continents?
RQ 2: What are the top three challenges of quality management practitioners in organizations today?
The rest of this article is organized as follows. Section II
presents a review of literature. Section III illustrates the research
methodology adopted for the study. Section IV presents the key
findings of the global study. Section V discusses the findings
and implications. FInally, Section VI concludes this article.
II. LITERATURE REVIEW
Quality has become a prerequisite for success in today’s
competitive environment, but at the same time, it has become
increasingly difficult to manage and ensure quality coordination
and assurance in various organizational settings; ranging from
pure manufacturing to service to public sector organizations
[15]. Many researchers have expressed the need for quality
management research to be much more adaptive and context
sensitive [16]–[19]. Quality management practitioners are one
of the most important pillars for the management of quality
in any organization. They should possess a wide variety of
knowledge base ranging from manufacturing and design to
marketing [20]. The concern is also expressed that organizations
devote quality jobs to sometimes nonquality managers as an
additional part of their roles. This creates an issue for integration
leading to the narrowing of the field of quality management
practitioners. Employee involvement has been considered as
a central tenant for quality management programs [21]. TQM
and six sigma brought in a concept of parallel mesostructure
led by black belts and supported by champions and quality
circles in TQM focusing on organization improvement [22].
Some studies on quality professionals state they are engaged in
defensive quality practices, such as the reduction of waste and
variability in processes by using quality management systems
[23]. To gain a holistic understanding, the quality management
practitioners should focus on the overall business system to
develop, implement, assess, and improve the system [8] to
sustainably maintain the quality. There are diverse opinions as
regards the future of quality management practitioners, some
suggest that quality would be everybody’s responsibility, while
others expressed that the quality management practitioners’ role
should be broadened with leadership and internal consulting
roles [8], [24]. The peer-reviewed literature on the topics of
competencies of quality management practitioners is virtually
nonexistent [12]. However, the practitioner literature American
Society for Quality (ASQ) and the European Organization for
Quality provide extensive lists of different quality management
tasks and roles. The competencies needed to perform tasks and
roles are specified within specific certification, e.g., programs

linked to chartered practitioner bodies. American (ASQ) and
Japanese (JUSE) chartered practitioner bodies have defined
roles, tasks, and competencies. ASQ also argues that the conventional role of quality management practitioners as technical
specialists is extending to embrace more strategically oriented
roles, including partnership, collaboration, and leadership [25].
The Chartered Quality Institute outlines context, improvement,
governance, leadership, and assurance as the main competencies
for the quality practice [12].
In some organizations, the quality professional is of central
importance, whereas in some other organizations, quality is the
responsibility of everyone. Similarly in some organizations, the
quality professional is in a specialist position, while in other
cases it needs to be generalists [8]. Sandholm [26] argued that
the view of quality management as a profession is lacking,
which has contributed to quality managers being selected based
on their personality rather than on their knowledge within the
field of quality management. The study carried out by Elg et
al. [8] has explicitly stated that there are no empirical studies
related to the necessary attributes and knowledge skills of a
quality manager. This was the fundamental motivation for the
authors to pursue a global study to understand the qualifications and skills gained by quality management practitioners in
organizations.
A. Contextual Factors
Quality management practitioners are classified in this article
as quality directors, quality managers, and quality engineers
[13]. In this article, quality directors are those job functions,
which usually develop the organizational quality strategy and
vision for various departments, ensure adherence to the customer’s needs, oversee, motivate, mentor, and evaluate quality
department’s performance in an organization. This article defined quality managers as those job functions in an organization that ensure that all company products and services meet
the quality standards before they go to the market. They are
responsible for understanding customer needs and requirements
to develop effective quality control processes. Furthermore, they
are responsible for devising and reviewing specifications for
products or processes. The quality engineers were those job
functions, which ensured incoming parts from supply chain
companies and internally produced components/vehicles meet
the quality standards and systems required. They work with
quality managers and supervisors to implement quality measures. The job titles, which were classified as quality director,
quality manager, and quality engineer, are explicated in Appendix B. The roles these quality management practitioners
play in the organizations are diverse and it is desirable to
pursue a study to understand the existing qualifications and
skills acquired by these practitioners across various continents.
Quality practices in manufacturing and service organizations are
not exactly the same due to critical differences in the nature
of inputs and outputs [28]. For instance, in the context of
service organizations, service outputs exhibit various characteristics, such as intangibility, heterogeneity, inseparability, and
perishability [29].
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TABLE I
QUESTION THEMES AND ITS SOURCES

Although there are some critical and fundamental differences
between the manufacturing and service organizations, the authors would argue that the application of quality management
principles and methodologies are equally applicable to both
sectors. Considering the inherent differences in quality management implementation in the manufacturing and service organization, it is pertinent to examine whether there are any perceived
differences in the qualification and skills of quality management
practitioners in manufacturing and service organizations. The
themes of the questions asked in the survey along with the
sources are depicted in Table I.
III. RESEARCH METHODOLOGY
The authors utilized an online survey for data collection
targeted at large manufacturing and service sectors. This survey
method is one of the most appropriate methods for this type of
study as it enables the collection of a large amount of information
from the respondents in a short period of time [4]. The online
survey was chosen due to its low cost and to enable the questionnaire to be sent in a standardized way, using self-administered
methods by the respondents [43]. The survey instrument developed for this article was divided into two sections, one to
ascertain general information about the respondents, and the second section was dedicated to understanding the qualifications,
training, and experiences of quality management practitioners.
This article used ratio, ordinal, and nominal scales wherever
appropriate, for closed-ended questions on gender, country,
qualifications, training, and experiences of quality management
practitioners. The closed-ended questions were used because it is
easy to answer, improves the consistency of responses, and easy
to compare responses [44]. Open-ended questions were used for
questions, such as challenges faced by quality professionals, as
open-ended questions allowed a wider elicitation of responses

[44]. Additionally, as quality management practitioners are busy
and unnecessary long questionnaires may not be attractive to
them, the short nature of the questionnaire scaffolds respondents
in answering the survey in a short period of time. A pilot study
was conducted during the scale development process. The online
survey protocol was first piloted [45] with ten experts. Five were
academics who have extensively published at least five quality
management articles in top-tier quality management journals
and five were quality management practitioners with a minimum
of ten years of experience in the field and who have pursued
a number of process improvement projects in their respective
businesses. The purpose of piloting the survey questionnaire
was to validate the instrument and ensure that the questions
are aligned with the research questions set by the researchers
[43]. The comments and feedback from the pilot study were
subsequently used to review the survey questions and make the
questions more readable and relevant to the research. Most of
the comments were positive, and hence, the survey questionnaire was deemed suitable for this article. The revised online
survey link was sent out to 1450 subject matter experts who
are working in their respective organizations in roles, such as
quality managers, quality directors, and quality engineers in all
six continents (Africa, North America, South America, Asia,
Europe, and Australia). The contacts were obtained through
LinkedIn and each of the respondents was contacted via email.
The authors used two criteria in the selection of such subject
matter experts: first, all respondents should have a minimum of
five years’ experience in their role as a quality management practitioner; second, should be working in an organization located in
any of the six continents as a quality manager, quality director, or
quality engineer. Setting such criteria will enable the authors to
glean knowledge from a high caliber of experts from the survey
participants, who are responsible quality professionals in their
respective organizations.
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TABLE II
SAMPLE CHARACTERISTICS

The authors have utilized the purposive sampling strategy to
minimize the chance for selection error and assured experienced
and knowledgeable respondents [46]. A total of 336 responses
were collated over a 22-week period, yielding a response rate
of 23.17%. Easterby-Smith et al. [47] argue that a 20% survey
response rate is widely considered to be sufficient. The sample
characteristics are given in Table II.
All the questionnaires were sent out to survey participants
on the same day. In order to test for a nonresponse bias, we
conducted a time trend extrapolation test [48], [49] by comparing early and late respondents in different continent samples. Early respondents were respondents who responded within
the first four weeks and late respondents were those in the
last four weeks during the 22-week period [49]. Chi-square
analysis was carried on the demographical variables and was
found to be not significant. Moreover, the authors have also
utilized peer-reviewed articles for designing the questionnaire
and send automatic reminders to some respondents in reducing
nonresponse bias [4]. Moreover, the authors have reassured all
the participants well in advance that the data collected will
be kept anonymous. The data are analyzed primarily by using
percentages and frequency counts. In addition, chi-square tests
would be used for testing the relationships between categorical
variables [50]. Furthermore, Fisher’s exact test of independence
would be used to check whether the proportions of one variable
are different depending on the value of the other variable.
This is specifically recommended when the sample size is
small [51].

IV. KEY FINDINGS
The qualifications of the respondents are explicated in Fig. 1.
The category “no university degree” were those who did not
graduate from a university with a degree. The “Graduate” was
those who graduated from a university with a degree.
The total number of respondents who answered the question was 273. This is because 63 respondents did not possess a university degree. Refer Appendix A for details. Most
of the quality management practitioners around the globe
are academically qualified. It is also pertinent to observe
that 18% quality directors, 22% quality engineers, and 16%
quality managers were not university graduates. The continentwise breakup of educational qualification is depicted in
Appendix A.
The authors were keen to understand if quality management
practitioners have studied quality management at the university
level. Table III presents the data regarding this aspect.
The results of the survey were quite astonishing in the sense
that 45% quality directors, 37% quality managers, and 34%
quality engineers did not study quality management as a course
at the university level. Moreover, the authors had a vested interest
to understand if the quality management practitioners had any
form of education in quality engineering so as to understand
that respondents study some of the most powerful techniques
in process improvement and optimization, such as the design
of experiments and Taguchi methods [52]. We asked the respondents the question “Did you study quality engineering (e.g.,

Authorized licensed use limited to: Heriot-Watt University. Downloaded on February 15,2021 at 11:57:41 UTC from IEEE Xplore. Restrictions apply.

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination.
ANTONY AND SONY: EMPIRICAL STUDY INTO QUALIFICATIONS AND SKILLS OF QUALITY MANAGEMENT PRACTITIONERS

Fig. 1.

Qualifications of quality management practitioners.

TABLE III
PERCENTAGE OF RESPONDENTS WHO STUDIED QM AT A UNIVERSITY LEVEL
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TABLE IV
QUALITY MANAGEMENT PRACTITIONERS WHO HAVE STUDIED QUALITY
ENGINEERING (DESIGN OF EXPERIMENTS,
TAGUCHI METHODS, ETC.)

design of experiments, Taguchi methods, etc.) as a course in the
University?”
Table IV presents the results. A total of 63% quality directors,
54% quality managers, and 43% quality engineers never studied
quality engineering (design of experiments, Taguchi methods,
etc.) as a course in the University. In any university system,
the process of imparting knowledge is systematic, which leads
to knowledge, comprehension, application, analysis, synthesis,
and evaluation [53]. Around 37% (102/273) of all quality management practitioners have not studied quality management in
a formalized process of education and 50% (139/273) never
study quality engineering as a course in a University. It is
very apparent that the lack of education in quality management
will have a significant impact on the way quality is practiced
and implemented in organizations. If the quality practitioners
did not have a formal education, then obviously they certainly
did have some form of formal training in quality principles,
methodologies, tools and techniques, and basic problem-solving
skills.
Training imparts specific skills, which are required for carrying out a task or job in an organization [54]. This has led the
authors to understand if the quality management practitioners
have undertaken any formal training on quality management.
Table V displays the results. A total of 92% quality directors,
91% quality managers, and 80% quality engineers have undertaken some form of formal training on quality management.
Obviously, the authors were keen to understand the duration

of training received by these practitioners who are responsible
for various quality-related tasks in their workplace. Moreover,
the training presents a prime opportunity to expand the knowledge base of all quality professionals and it provides a greater
understanding of their responsibilities within their role, and in
turn, builds their confidence. One of the factors, which impact
training evaluation, is training duration [55]. Therefore, we
explored the number of hours of training undertaken by quality
management practitioners who had participated in the global
study. Table VI depicts the same. The grand total of Table VI is
not 336 because this question was only for the respondents who
answered the previous question positively regarding attending
the training. A total of 45 respondents did not undertake the
training in QM; therefore, the total is 291.
The abovementioned Table VI lists that the majority of quality
directors (83%) have undertaken more than 30 h of quality management training. However, around 46% of quality engineers had
less than 30 h of training and 42% of quality managers had less
than 30 h of training. These results cause some major concern for
a very specialized topic, such as quality management, especially
when the study reveals that quality professionals in organizations
received less than a week of training.
A chi-square analysis was conducted between the designation
and training on QM by quality professionals. There is a significant difference between designation and the training received
by the quality management practitioners on quality management
training, as depicted in Tables VII and VIII. It should also be
mentioned that for the success of quality management practices
within any organization, all the employees should be trained
irrespective of their designation [56].
A. Operational Excellence (OPEX) Training and Projects
Carried By Quality Management Practitioners
OPEX methodologies, such as lean and six sigma, have
proved to be powerful in many organizations today for tackling
various problems related to process efficiency (e.g., waste) and
process effectiveness (e.g., defects and scarp due to excessive
process variation) [57]. In the authors’ opinion, Albliwi et al.
[7] and Kokkranikal et al. [58] have highlighted an important point that very few quality engineers and managers are
dealing with lean and six sigma topics in many organizations.
They view that process efficiency and effectiveness problems
in the organizations must be tackled by lean practitioners or
six sigma black belts or green belts. The authors argue that
the future quality professionals should be viewed as process
improvement specialists or change agents. They should be
familiar with both OPEX methodologies and it is high time
for our future quality professionals to embrace such methods
through continuing professional development courses (Sony,
Antony, Park, and Mutingi, 2019). The quality management
professionals who participated in the global study were asked
if they attended lean and six sigma training (refer to Tables IX
and X).
Table IX lists that 81% quality directors, 76% quality managers, and 75% quality engineers have undertaken training
on lean management. The fundamental principles of the lean
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TABLE V
QUALITY MANAGEMENT PRACTITIONERS UNDERGONE TRAINING ON QM

TABLE VI
HOURS OF QM TRAINING UNDERTAKEN BY QM PRACTITIONERS

methodology are based on eliminating all forms of waste and
enhancing perceived customer value with everything we do
[59]. However, it was observed from the data that one in every
four-quality engineer/manager have not received any formal
training on lean management. In order to test for differences
in proportions of training attended between manufacturing and
service organizations, Fisher’s exact test was carried out [60]
and the results suggested that there was no significant difference
between the two clusters at both 5% and 1% significance levels
(manufacturing versus service) (i.e., p > 0.05).
Table X illustrates that 63% quality directors, 64% quality engineers, and 67% quality managers have undertaken training on
six sigma. In order to test for differences in proportions of training attended between manufacturing and service organization,
Fisher’s exact test was carried out and the results suggested that
there is a significant difference for six sigma training attended
by quality directors and engineers between manufacturing and

service organization (p-value < 0.05) [60]. In other words, more
quality directors and engineers are trained on six sigma in the
manufacturing sector compared with the service sector. This
could be because six sigma is more commonly implemented in
the manufacturing sector compared with the service sector and
moreover the degree of maturity of six sigma is comparatively
higher in manufacturing [61].
One of the critical success factors of six sigma and lean
methodologies is the selection of the right projects and the selection of top talented people who can execute the projects [62]. The
execution of lean and six sigma projects requires a specific set
of skills developed from extensive training, experience with the
process where the problem lies, teamwork skills, communication
skills, and analytical skills to name a few here [63].
The next phase of the study was to understand if the quality
management practitioners had undertaken any form of process
improvement projects. The first part was to look at the number
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TABLE VII
DESIGNATION VERSUS TRAINING IN QUALITY MANAGEMENT

TABLE VIII
CHI-SQUARE TESTS

a

0 cells (0.0%) have an expected count less than five. The minimum expected count is 8.41.

of lean projects carried out by the quality management practitioners followed by the number of six sigma projects. Table XI
depicts the number of lean projects carried out by the quality
professionals.
The results indicated that most quality management practitioners have carried out basic continuous improvement projects
using the concepts of lean thinking. Moreover, the results
indicated that one-third of quality directors and one-fifth of
quality engineers and managers have carried out more than
ten lean-related projects. In addition, more lean projects have
been executed in manufacturing than in the service counterparts,
which was not a surprise to the authors.
To test for differences in proportions of lean projects between manufacturing and service organization, Fisher’s exact
test was carried out. The results of the analysis suggested that
there is a significant difference in the case of quality engineers
who have carried no project and those with more than above
ten projects between manufacturing and service organizations.

This depicts that quality engineers implement more projects
in manufacturing than service companies. One of the possible
reasons is that lean might be more matured in manufacturing
than in service organizations and it is more straightforward to
pursue projects in manufacturing than in services due to various
challenges [64].
The analysis of data has also shown that nearly half of the
quality management practitioners who participated in the survey
had never executed a six sigma project. In addition, further
analysis has shown that although more than 80% of quality
directors undertook training on six sigma, nearly 50% of them
did not carry out any projects. The authors have observed a
similar trend for both quality engineers and managers. This is a
waste of money and time for any organization as the execution
of projects and generating the hard-cash savings are very much
emphasized in the existing literature [65], [66]. Six sigma is
not about training and measuring the number of people trained
up in an organization. It is about transferring the skills and
knowledge gained from the training and executing high-impact
projects, which can deliver significant bottom-line results to the
organizations [67], [68].
To test for difference in proportions of six sigma projects done
between manufacturing and service organization, Fisher’s exact
test was carried out. The results of the analysis are depicted in
Table XII suggested that the difference for quality managers who
did not carry out projects between manufacturing and service
organizations. This could be due to the challenges found while
applying six sigma in services due to the inherent nature of
services [69]. The authors also performed chi-square tests among
designation, lean, and six sigma projects, and they were found to
be not significant (p > 0.05). Similarly, the chi-square analysis
was conducted between the years of experience and the number
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TABLE IX
DISTRIBUTION OF QUALITY PROFESSIONALS WHO HAD ATTENDED LEAN MANAGEMENT TRAINING

TABLE X
HAVE YOU ATTENDED ANY SIX SIGMA TRAINING/COURSE?

of lean and six sigma projects carried out. It was also found to
be not significant (p > 0.05).
The key findings are explicated in Table XIII.
B. Challenges Faced By Quality Management Practitioners
The last part of the survey was focused on the rudimentary challenges encountered by these quality management

practitioners in their respective organizations. Fig. 2 shows the
challenges encountered by quality directors.
Quality directors usually develop the organizational quality
strategy and vision for the organization to ensure adherence
to customer expectations. Our findings suggest that the top
three challenges are change management, automation, and lack
of competent quality management practitioners. The top three
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TABLE XI
LEAN PROJECTS BY QUALITY PROFESSIONALS

challenges encountered by the quality managers include lack
of support from top management, automation, and financial
constraints (see Fig. 3). The top three challenges encountered
by quality engineers are primarily big data management, project
selection, and shop floor staff management (see Fig. 4).
V. DISCUSSION OF FINDINGS, IMPLICATIONS, AND
LIMITATIONS
This global study is possibly the only study on quality practitioners ever carried out with participants from all six continents.
It was observed that one in five (20%) of quality professionals
who participated in the global study did not have a university
degree. Moreover, 1 in 20 (5%) of quality professionals had
a Ph.D. degree. One of the most surprising findings was the
percentage of quality practitioners working in organizations
today who had attended a formal quality management course
at the university level. Our study reveals that 37% of quality
practitioners never studied quality management and 50% never
study quality engineering as a course at a university. Moreover,
19% (51/273) of quality practitioners have taken a quality management course at both undergraduate and postgraduate levels in
their university education. Although our findings indicated that
more than 85% (291/336) of quality practitioners had a formal
training on quality management, it was interesting to observe

from our analysis that around 44% (8/18) of quality engineers
in Asia never had any formal training in quality management.
Regarding the duration of training for quality professionals
(especially quality engineers and managers), nearly one in four
(25%) had less than 20 h of training. This poses a serious
question about the required skills and expertise that can be
acquired from a training course in less than 20 h [58]. Our further
analysis has shown that 1 in 12 (about 8%) quality directors
had less than 20 h of training compared with more than 25%
of quality engineers and managers who had less than 20 h of
training. With regards to lean training, it was found that more
than 75% of quality management professionals had a formal
training on lean principles, methodology, and tools. Should all
quality professionals in modern organizations irrespective of
their size and nature be trained on lean thinking? The number
of quality professionals in manufacturing who attended lean
training was always higher than that of service counterparts.
This is attributed to the fact that the awareness and maturity of
quality improvement methodologies are higher in manufacturing
than in many service organizations [4]. With regards to training
on six sigma, it was found that 65% of quality management
professionals had some form of training on six sigma problemsolving methodology and its fundamental concepts. Moreover,
it was observed that less than 50% of quality directors and
quality engineers from the service sector had any exposure to
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TABLE XII
SIX SIGMA PROJECTS CARRIED OUT BY QUALITY PROFESSIONALS

the six sigma methodology. Our study also reveals that there
was a significant difference in the number of lean and six sigma
projects carried out by the quality professionals who participated
in the global study. For instance, while four out of five (80%)
quality professionals have carried out a lean project, it was
interesting to point out that only one in two (50% approximately)
quality professionals has carried out a six sigma project. The
authors have a strong view regarding this particular point and
argue that every quality professional should be attending OPEX
courses and should be executing OPEX projects, which deliver
value to the customers and reduce operational costs associated
with rework, scarp, and complaints.
The current literature has not addressed the education, training, and necessary skills to be acquired by quality professionals
so that they can be ready to face some of the complex challenges
of tomorrow. This aspect is very well supported by Elg et al.
[8]. Their work highlighted that the current role of quality
managers is on the ISO quality management system standards

complemented by environmental management system standards, such as ISO 14001. The current curricula of many undergraduate engineering and business courses in many continents
(Europe, Africa, and Asia) do not have adequate contents of
lean and six sigma within the quality management courses. Most
schools teach lean and six sigma for 6–8 h and the authors argue
if this is adequate for tackling some of the process efficiency
and variation problems in organizations. Another important
observation was about training and its impact on the execution
of process improvement projects [70]. A number of training
and consultancy providers today are focused on the delivery
of training [71] and very little or no attention is paid to the
coaching and mentoring of projects to be selected and executed
by these quality professionals after the training [72]. Although
there are some professional bodies that exist in the certification
process [73], the argument is that there is an immense variation
in certification standards provided by various training providers
at a global level across various industries and organizations [74].
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TABLE XIII
KEY FINDINGS OF THE STUDY

The final part of our discussion will be on the fundamental
challenges encountered by quality management practitioners in
various organizations. It was very interesting to see some critical
differences in the challenges encountered by the three clusters
of quality practitioners: quality directors; quality managers; and
quality engineers. The only common challenge identified in the
study was between quality directors and managers and it was
related to automation.
Quality management is becoming more complex and intelligent due to big data analytics, machine learning, and cloud
computing with the advent of Industry 4.0 [75]. Besides, technology enablers, such as IoT, CPS, and industrial internet,
make the quality management a complex phenomenon [76].
In this highly automated and integrated computing environment, the role of quality management practitioners will be
challenging. It is because all the jobs containing repetitive and
simple activities of quality management, e.g., monitoring and
inspection, will be done by the intelligent and self-regulating
CPS [76]. Those higher order aspects of quality management,
such as quality planning, radical quality improvement, etc.,
will be left for the humans and it will require higher process integration, cross-functional perspectives, reduction in hierarchical levels, and less demand for central management
capacities leading to the implementation of automation as a
challenge.

The study sets a good foundation on the existing problems
associated with current education and training needs for quality
professionals. The results of the study can be extremely beneficial to senior leaders of organizations before they invest in
quality management professionals of tomorrow. For instance,
the authors would like to see the future quality professionals
to be trained on OPEX methods followed by the execution of
business process improvement projects across various business
functions in their respective organizations [77]. OPEX methods
are those methods that will help in the organizations making
improvements in terms of both efficiency and effectiveness
to attain a competitive advantage [77] and business processes
improvement projects are those “that are mainly focused on
either process alignment, business process orientation or process
improvement initiatives” [77].
The study also explicitly highlights the importance of pushing a clear agenda for quality management academics in the
university for redesigning the course contents and give more emphasis on OPEX methodologies within the quality management
curriculum at both undergraduate and postgraduate levels. Our
study is limited in ways that can be addressed in future research.
First, our sample of organizations in Africa, South America,
North America, and Australia was somewhat small and we plan
to collect more samples in the future study from these continents.
In this article, we did not compare the findings between larger
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Challenges faced by quality directors.

and small and medium-sized firms. Moreover, it would be highly
desirable to pursue a separate study to understand and design an
OPEX curriculum required for quality professionals in small
and medium-sized firms. In our sample, we did not have any
participants from public sector organizations (e.g., police force,
fire, and rescue services, higher education sector, etc.) and
voluntary sector (e.g., charity, social welfare organizations, etc.).
Finally, we would like to highlight the fundamental limitation
of survey questionnaires in the sense that we cannot capture
the psychological situation of the respondent at the time of
completing the questionnaire and why a particular choice was
selected over others. This can be tackled by adopting in-depth
semistructured interviews with selective candidates from the
survey.
VI. CONCLUSION AND DIRECTIONS FOR FURTHER RESEARCH
In this article, we presented the current status of quality professionals in relation to their educational backgrounds in quality
management, training received in quality management and its
duration, and their exposure to OPEX topics, such as lean and
six sigma. This article also presented the challenges encountered
by quality professionals, such as quality engineers, managers,
and directors. The data for this global study were collected over a
22-week period from 336 quality professionals representing over
40 countries and six continents. The study revealed that nearly
50% of quality management practitioners had never undertaken
a quality management course at the university level. Moreover, more than 40% of quality engineers and managers who

participated in the global study had less than a week of training
on quality management. Although several quality professionals
had attended the lean training, it was observed that between
30% and 35% of quality professionals had never taken six sigma
training. In addition to that, while 80% of quality professionals
had carried a lean project, it was interesting to point out that
nearly 50% quality professionals had never executed a six sigma
project. Finally, it was interesting to identify some critical differences in the challenges encountered by the three clusters of
quality professionals: quality directors; quality managers; and
quality engineers. Due to the limitations associated with the
survey, the authors will be pursuing a number of semistructured
interviews with selected quality professionals in each continent
to obtain greater insights into the current qualifications, training
acquired, and challenges encountered during the implementation
of quality management practices in both manufacturing and
service companies. The future study should also explore the
future roles, responsibilities, and skills of quality professionals
for them to be prepared for the challenges of tomorrow. In
addition to that, the authors are keen to understand the extent
of the use of OPEX methodologies for quality professionals to
become process improvement specialists and problem solvers in
their respective organizations. Future studies should also explore
the quality management practitioners’ certification and their performance at the job. Furthermore, it would be also interesting to
dig deeper into the relationships of quality skills, quality topics,
and course topics taken. There is also a need for a qualitative
study to explore the causes behind varied education levels of
quality management practitioners in different continents.
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Fig. 3.

Challenges faced by quality managers.

Fig. 4.

Challenges faced by quality engineers.
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