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Abstract: The application of quality management methods and tools is an important
prerequisite for the success and performance increase of manufacturing enterprises. The paper
deals with the application of methods and tools of quality management (MTQM) in
manufacturing enterprises. The paper aims to analyze whether there is a relationship between
the application of MTQM and the size of enterprises, the use of MTQM, and the performance
of enterprises measured through the achieved profit. It also analyzes the impact of MTQM on
the agility of manufacturing enterprises measured through the decrease in sales expressed in
revenues during the pandemic period. The paper presents the results of the research which was
conducted between 2020-2022. Several statistical tools such as the Chi-square goodness-of-fit
test, Pearson’s chi-square test, and contingency analysis were used to evaluate the different
analyses as well as the representativeness of the sample. Based on the results, it can be
concluded that there are differences in the use of MTQM and the size of the enterprise as well
as the performance of the enterprises. At the same time, the hypothesis that enterprises using a
wider range of quality management methods and tools have a higher potential to adapt to
unexpected market changes was also confirmed.

Keywords: quality; methods and tools of quality management system; performance; agility;
manufacturing enterprises

1. Introduction

The current dynamically developing and extremely fast-changing economic
environment challenges enterprises to ensure their long-term competitiveness. The
way to address this challenge is to create an environment that is agile and can adapt
flexibly to changing conditions. A critical success factor for enterprises is the
establishment of an effective quality management system (QMS). Several authors
point to the importance of quality and its positive effects on the performance of
enterprises (Parast and Safari, 2022; Potjanajaruwit, 2021). Nowadays, quality
management is defined as a situation where more and more enterprises have
implemented a quality management system. However, the QMS certification boom
has confirmed that the certification process itself in many cases does not guarantee
that the expectations of top managers or employees are met, and it is hardly possible
to talk about the long-term success of enterprises in challenging markets. That is why
many enterprises are questioning what they need to do to be at least as efficient as their
competitors on a long-term basis. The answer to this question is to embark on the path
to excellence, i.e. to make full use of the principles, methods, and tools of quality
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management systems supporting the sustainable development of the enterprise and
continuous improvement. The complexity of quality management approaches is
influenced by various factors, including the industry, capital structure, know-how, and
the size of companies. The relationship between the use of quality management
methods and tools and the size of enterprises has been a subject of interest in recent
studies. The results of study (Udofia et al., 2021) highlights that medium-scale firms
often show a distinct pattern of quality management adoption compared to small-scale
enterprises. Other studies, such as Kim-Soon et al. (2020) and Kisel'akova et al. (2020)
have also addressed similar issues. However, there is a research gap in this field. The
impact of quality management on company performance, as measured by various
metrics, is a traditional topic. Quality management plays a crucial role in enhancing
performance in manufacturing enterprises across different regions. Studies by Kumar
et al. (2018), Olaleye et al. (2022), Potjanajaruwit (2021), Zeng et al. (2017), and
O’Neill et al. (2016), Phan et al. (2011) have explored this issue. Agility is a relatively
new topic in connection with quality management. The study (Kumar et al., 2022)
investigated the impact of agile manufacturing on overall business performance. The
relationship between the use of quality management methods and tools and the ability
to adapt to unexpected market changes has been also investigated in a limited number
of studies. The following authors emphasize the importance of quality management in
fostering adaptability and resilience in dynamic market conditions (Bayo-Moriones
and De La Torre, 2021; Drinke, 2021). The above studies have focused on specific
tools, methods, and approaches within the concept of quality management without
considering their broader application across the industrial sector based on enterprise
size. Research that evaluates a wider range of quality management methods and tools
on business performance measured by profitability and also the potential of quality
management to a higher level of enterprise agility is lacking. Therefore, there is a
research gap in this area that needs to be addressed. The paper aims to obtain answers
to the following research questions (RQ). RQ1: Is there a difference in the use of
MTQM and the size of the manufacturing enterprises? RQ2: Does the use of MTQM
affect the agility of manufacturing enterprises? Practical experience demonstrates that
certain quality management tools have the potential to enhance decision-making even
in altered circumstances. For instance, statistical tools of quality facilitate the
measurement, analysis, and evaluation of quality within enterprises. These tools
quantify quality by utilizing indicators such as costs, defects, and complaints. The
outcomes of these evaluations highlight opportunities for quality enhancement and
reveal deviations from the required standards. By utilizing a controlling report (the
structure and significance of a controlling report were examined in the study of
Satanova et al. 2015) that also incorporates future dimensions for forecasting
development in changed conditions, it can be inferred that companies are better
equipped to handle unexpected changes. Furthermore, it can be stated that many
approaches and methods of quality management align with the principles of crisis
management or are applicable in an unstable environment. Furthermore, the quality
management system in accordance with the principles and requirements of the ISO
9001:2015 standards allows organizations a systematic approach to quality and
process management, which has a positive impact on the organization’s efficiency.
The paper shows the impact of the use of quality management methods and tools on
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the performance of the enterprises measured by profitability and also quantifies the
impact of their use on the agility of manufacturing enterprises. According to the study
conducted by Potkany et al. (2022), it is evident that slovak manufacturing enterprises
primarily use these quality management methods, tools, and concepts, which are
collectively referred to as MTQM: TQM, Six Sigma method, Process Management
approach, Kaizen philosophy, ISO 9000 standards, basic quality management tools,
and preventive methods of quality control. For the study, two or more methods or tools
are considered as a wider range of MTQM use. These quality management methods
and tools have been selected for the reason of their simple implementation and
especially the complexity of their use in the conditions of manufacturing enterprises.
The contribution of this research is to point out in particular the impact of quality
management on the ability of the enterprise to respond flexibly to unforeseen changes,
which are occurring nowadays to a much greater extent and it is therefore essential for
enterprises to be able to respond adequately, quickly and satisfactorily to these changes.

2. Materials and methods

Six Sigma is a methodology developed by Motorola. Six Sigma provides
companies with options to reduce errors or other variability in their operations. Vaidya
(2018) states that the solution is based on a systematic approach that primarily uses
data and facts. Yadav et al. (2020) argue that Six Sigma focuses on the continuous
improvement (innovation) of an organization by understanding customer needs,
through process analysis and standardization of measurement methods. According to
Ahmed et al. (2022), it is a comprehensive, flexible management system that is based
on understanding customer needs and expectations and disciplined use of information
and data for management and decision-making. Innovation in Six Sigma is based on
the DMAIC improvement cycle, which focuses on finding weaknesses and eliminating
them and is one of the building blocks of Six Sigma. Several authors (Al-Otaibi, 2021;
Madhani, 2021; Uluskan, 2022; Veena and Prabhushankar, 2020) state that Six Sigma
is an effective problem-solving method as its application reduces the number of
defective products or services, thus increasing not only revenues but also customer
satisfaction. The goal of Six Sigma is to manage processes in such a way that there are
no more than 3.4 errors per million opportunities. It seeks to reduce process variability
as much as possible and looks for the factors that cause it. According to Achibat et al.
(2023), Six Sigma is a comprehensive system for achieving, maintaining, and
maximizing business success.

According to Hussain et al. (2023), Total Quality Management (TQM) is a
system management approach that aims to continuously increase value to the customer
by designing and continuously improving organizational processes and systems. TQM
focuses on managing the whole system, not just some subsystems, isolated processes
or functional departments. Abdi and Singh (2021) say that TQM is a way of thinking
about goals, organizations, processes, and people to ensure that the right things are
done. This thought process can change attitudes, and behaviors and improve results.
TQM is a philosophy for managing and organizing in a way that enables the needs of
stakeholders and their expectations to be met efficiently and effectively without
compromise and with ethical values in mind (Babu and Thomas, 2021). According to
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ISO 9000:2015, TQM 1is a management approach designed for an organization,
focused on quality, based on the involvement of all its members, and aimed at long-
term success achieved through customer satisfaction and benefits for all members of
the organization and society. TQM is a very comprehensive management method that
emphasizes quality management in all dimensions of an organization’s life. It goes
beyond quality management and becomes both a method of strategic management and
a management philosophy for the entire conduct of the organization. Olayiwola et al.
(2024) claim that TQM is a comprehensive management approach that can help an
organization from any industry to ensure long-term success through increasing
customer satisfaction. Sin et al. (2022) state that TQM is a managerial strategy for
managing and continuously improving the level of quality. According to Alhamd and
Yahya (2021), the TQM can be summarized as a management system for a customer-
focused organization that involves all employees in continuous improvement. TQM is
the continual process of detecting and reducing or eliminating errors. Alawag et al.
(2020) state that Total quality management aims to hold all parties involved in the
production process accountable for the overall quality of the final product or service.

The ISO 9001 quality management system is a globally accepted form of quality
management system that is expected to increase customer satisfaction by meeting
customer expectations, needs, and regulatory requirements (Fatima, 2014). It specifies
the terms of the quality management system at many points from organizational
structure to customer satisfaction, effective management of processes, audits, etc. ISO
9001 is mainly a control mechanism to reduce, eliminate, or prevent errors. The
standard is not directly related to the quality of products and services but to the quality
of the management system. According to Ribeiro et al. (2019), the basic presumption
is that if an effective quality management system is developed and implemented,
quality products and services will be produced to meet customer needs. Kakouris and
Sfakianaki (2018) say that the implementation of a quality management system
according to the requirements of ISO 9001 influences the specific objectives of the
organization, brings the various processes used in daily life under control, the quality
of the product, increases the efficiency of employees and the performance of the
organization itself. According to Youssef M. A. and Youssef E. M. (2018), the
implementation of ISO 9001 provides the company with higher efficiency and
profitability, reduction of unnecessary costs, increasing employee trust and customer
satisfaction. Numerous researchers, including Elwardi et al. (2021) and Dahar and
Roudies (2021), focused their investigations on the implementation of quality
management systems in line with ISO 9001 standards. According to Su et al. (2020),
implementation of the quality management system encourages organizations to assess
customer needs, establish processes that help in creating a product that meets customer
expectations, and maintain control over these processes.

The term Kaizen is composed of two words KAI - change and ZEN - good, better,
which means a change for the better. The goal of this philosophy and method is to
continuously and gradually improve processes, products, or services. The basic idea
of Kaizen is that continuous improvement should be an integral part of corporate
culture and should not be seen as a temporary project. Berhe (2022) argues that Kaizen
is a simple tool to accelerate the pace of continuous process improvement through
small changes. Small and continuous changes targeted at process improvement are
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more effective than large and disruptive leaps; moreover, small changes eliminate the
risk of making the wrong decision, and these changes can be implemented quickly and
at a significantly lower cost than radical changes that are difficult to manage. Habidin
et al. (2018) state that Kaizen is a system of continuous improvement in personal,
social, and professional life, involving both workers and managers. According to
Shojaei et al. (2019), Kaizen can also be described as a life and work philosophy that
seeks to systematically identify and implement suggestions for improvement to break
the current standard. Shan et al. (2016) and Janji¢ et al. (2019) say that management
plays a critical role in the introduction and implementation of Kaizen in a company as
it involves setting clear goals, allocating resources and supporting employees in
applying Kaizen principles. Managers shall facilitate open communication and create
an environment in which employees are encouraged to develop creative solutions and
come up with innovative ideas. According to Singh J. and Singh H. (2018), the
principles of Kaizen emphasize the importance of involving all employees in the
improvement process, from top management to those at the lowest positions. Such an
inclusive approach supports team spirit and creates an environment where every team
member feels responsible for improving operations and processes. As a result, the
business can effectively identify and solve problems, reducing waste of resources and
increasing overall efficiency.

The procedure for completing the paper can be summarized in the following steps.
In the first step, a review of scientific contributions from various experts dealing with
the subject was carried out. In the second step, a questionnaire was designed that
included several questions about the enterprise, including its size, economic
performance, capital, and issues related to the implementation of quality management
systems. In particular, it was focused on obtaining responses regarding the use of
quality management methods, tools, and approaches, as well as the reasons for
implementing these systems and the associated benefits, but also potential barriers
hindering higher-level utilization of MTQM. Key questions involved assessing
performance levels quantified by revenue, profitability, and also the decline in revenue
due to the pandemic period. In the third step, the questionnaire was sent out by e-mail
to different sectors of manufacturing enterprises in Slovakia , and later the sample
selection to meet representativeness criteria was supplemented with structured
interviews with quality managers or top managers of the surveyed companies who
have been working in those positions for a long time. The specific job positions were
meant to ensure a high level of data relevance and the credibility of this study.
Subsequently, in the further stage, the working hypotheses were formulated and the
questionnaire responses were evaluated using selected statistical methods. Afterward,
the results were compared with the research of other authors who investigated the same
issue. This comparison provided valuable insights and helped to put the findings into
context. In the last step, conclusions were formulated and directions for future research
were outlined.

The Statistical Office of the Slovak Republic provided an essential database for
determining the size of the population of the basic sample of manufacturing companies
and also served as a communication base for contacting these companies. During the
completion phase of the sample selection, the Statistical Office of the Slovak Republic
indicated a population size of 2504 companies. The criteria for inclusion in the basic
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sample were the classification of companies according to the European Industry-
standard classification system (Section C - Manufacturing), geographical localization,
and business operations within the territory of the Slovak Republic, with a minimum
of 10 employees. To ensure the representativeness of the research sample in terms of
enterprise size, stratified random sampling was applied.

With a population size 0f 2504 and a required margin of error of 0.05, a minimum
sample size of 345 manufacturing enterprises was determined based on the Yamane
Taro formula (Richterova et al. 2007):

—N 1
1+ NXE? )
Based on the experience of the low questionnaire return from previous studies,

n=

the given questionnaire was distributed to more than 2000 Slovak manufacturing
enterprises. Data completion for the survey was carried out between 2020 and 2022.
Subsequently, in 2023, structured telephone interviews with quality managers and top
managers from selected industrial companies in Slovakia were used to expand the
sample.

Stratified sampling was applied to ensure the representativeness of the sample
according to the size of the enterprises. The return rate of questionnaires reached
16.42%. After summarizing the correctly completed questionnaires, 371 were
processed for the study.

The sample data from the survey were at the nominal level of measurement,
therefore all input data for the analyses had the nature of frequencies which also
influenced the choice of appropriate statistical methods.

The upper and lower limits of confidence intervals for the population proportion
were constructed using the normal distribution, where P is the actual sample
proportion, z is the critical value for the selected 95% confidence level, and o, is the
standard deviation (Kohler, 1988).

m=P+(zXop) (2)

Contingency analysis involving the Pearson chi-squared test was applied to test
the relationship between two investigated categorical variables. The Pearson chi-
square test is a valuable tool for enterprise research, enabling insights from categorical
data (Keller, 2018; Walsh and Prendergast, 2014). The chi-square statistic allows to
measure the degree of disagreement between the frequencies observed (O) and those
that would be theoretically expected (£) when the two variables are independent.
Based on the sample data, chi-square test statistic y* is computed as follows (Box et al.

2005):
(0 —E)?

2 — 3

X Z = 3)

The a-level of 0.05 was used for testing. Significant relationships were quantified
by the contingency coefficient with values from O to 1. The chi-square goodness-of-
fit test was also applied to test the representativeness of the research sample according
to the size of the enterprises at the beginning of data processing.

Statistical software STATISTICA 12 was used for all statistical analyses. The
output tables were subsequently edited for better readability in MS Excel Office 365.

HI1: The use of quality management methods and tools increases proportionally
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to the size of the enterprise.

H2: Manufacturing enterprises that use a wider scope of quality management
methods and tools are likely to be more profitable.

H3: Manufacturing companies that use a wider scope of quality management
methods and tools have a higher potential to adapt to unexpected market changes.

3. Results

The first step of statistical data processing was testing the representativeness of
the sample concerning the representation of enterprises by size. The results of the Chi-
square goodness-of-fit test are presented in Table 1. At an a-level of 0.05, there is no
evidence of a significant difference (p = 0.313) between the sample and target
population.

Table 1. Results of representativeness test of sample according to the size of the
enterprises.

x2=2.32df=2p=0.313

Enterprise Size Observed (O) Expected (E) E-O (E-0)*/(0)
Small 184 181.5 2.5 0.034
Medium 135 145.64 —10.64 0.777
Large 52 43.86 8.14 1.511
Total 371 371 0 2.322

Within all 371 surveyed manufacturing enterprises, 181 use a wider range of
quality management methods and tools, which represents a share of 48.79 %. The
overview by individual industries denoted by NACE codes is illustrated in Figure 1.

NACE 16
NACE 15 NACE 20
86%
NACE 21 NACE 29
90%
'0,
NACE 17 57% NACE 25
63%
N . 33% ¢45%
NACE 23 peen [ Ysgsg | NACE27
17%
40%
NACE 13, 14 4% o™ m0vi  NACE26
64% ¥ 299
42%
NACE 24 NACE 32
69%
NACE 31 NACE 22
NACE 28 NACE 10, 11

Figure 1. The proportion of manufacturing enterprises in the research sample using a
wider range of MTQM.

From the results of the sample survey, confidence intervals for the proportion of
enterprises using a wider range of MTQM in the target population for individual size
categories were calculated with a confidence of 95%. The number of enterprises, point,
and interval estimates of the proportions in individual size categories are shown in
Table 2.
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Table 2. The proportion of enterprises using a wider range of MTQM in individual
size categories and interval estimates of population proportions.

Enterprise size Sample size Point estimate 95% Interval Estimate

Lower Limit Upper Limit
Small 184 24.46% 18% 31%
Medium-sized 135 68.15% 60% 76%
Large 52 84.62% 75% 94%

Based on a 95% interval estimate only from 18% to 31% of small Slovak
manufacturing enterprises use a wider range of MTQM. In the category of medium-
sized enterprises, it is from 60% to 76%. Large enterprises use MTQM to the greatest
extent. Confidence interval limits for the population proportion are 75% and 94%.

The distribution of manufacturing enterprises according to the level of profit in
the group of enterprises using a smaller and wider range of MTQM tools varies
considerably in the research sample. The results of this two-dimensional classification
are shown in Figure 2. The proportion of enterprises with a loss was twice as high in
the group that uses a smaller range of MTQM. On the contrary, the share of enterprises
with the highest level of profit, i.e. above €500,000, was only 3.16% compared to
14.36% in the group of enterprises using a wider range of MTQM.

Using of MTQM and level of profit in research sample
110%

3.16%
100% P
80% ‘
70% 37.02%
60%
50% 62.63%
40%
30% 38.12%
20%
10%
smaller scale of MTQM wider scale of MTQM
™ |oss Iprofit up to 100,000 € O from 100,000 € to 500,000 €  Wmore than 500,000 €

Figure 2. Distribution of manufacturing enterprises in the research sample according
to the range of MTQM and profit.

Based on the test results presented in Table 3, a significant dependence of the
level of profit on the extent of use of MTQM was confirmed (p = 0.000). According
to the value of the contingency coefficient of 0.35, the strength of dependence was
determined to be moderately strong.
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Table 3. Analysis of contingency: Chi-square test of the dependence between the use
of MTQM tools and the level of profit.

Usage of MTQM . Degree of Contingency
versus Profit Chi-square test freedom p-level coefficient
52.26 3 0.000 0.35

A more detailed look at the nature of the tested dependence can be seen in the
table of residual frequencies (Table 4). Slovak manufacturing enterprises that use
MTQM to a smaller range show a loss or profit of up to €100,000. On the other hand,
enterprises with a wider range of MTQM tools report profits at levels above €100,000
or €500,000.

Table 4. Contingency table of residual frequencies: The use of MTQM versus the
level of profit.

Usage of MTQM Profit in EUR thousands

<0 0-100 100-500 >500
smaller range 9.78 22.72 —22.12 —10.39
wider range —9.78 —22.72 22.12 10.39

As part of the second research hypothesis, a decrease in sales in two groups of
enterprises according to the use of MTQM tools has been observed. A detailed
overview of the distribution of enterprises in the research sample is presented in
Figure 3. In the case of enterprises using a wider range of MTQM, 50% reported no
decrease in sales compared to 17.89% of enterprises with a smaller range of MTQM.
Concerning the decrease in sales of up to 5%, the observed ratio of enterprises is
22.11% to 12.15%. A gradual decrease in sales is shown in the figure up to a level of
decrease of more than 20%, where the proportions of 17.89% and 7.73% were
recorded for enterprises using MTQM to a wider and smaller range.

Using of MTQM and decrease in sales in research sample

60%
54.14%
50%
40%
30%
22.11%
20% 1947% 5 6% 17.89%
12.15% 11.05% 11.58%
10% S5 7.73%
2.76%
0%

none decrease in decrease up to 5% from 5% to 10% from 10% to 15% from 15% to 20% more than 20%
sales

Hsmaller scale of MTQM  mwider scale of MTQM
Figure 3. Distribution of manufacturing enterprises in the research sample according
to the range of MTQM and decrease in sales.

The results of testing the dependence between the use of MTQM tools and the
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decrease in sales are presented in Table 5. Based on the corresponding p-value 0.000
a significant dependence was tested. The value of the contingency coefficient 0.37
informs about the medium strength of dependence.

Table 5. Analysis of contingency: Chi-square test of the dependence between the use
of MTQM tools and a decrease in sales.

Usage of MTQM . Degree of Contingency
versus Chi-square test p-level R
. freedom coefficient
Decrease in Sales
60.14 5 0.000 0.37

Based on the residual frequencies shown in Table 6, it is possible to derive a
closer nature of the tested dependence. Slovak manufacturing enterprises using a wider
range of MTQM do not show a decline in sales. A decrease in sales characterizes the
enterprises that use MTQM tools to a smaller extent.

Table 6. Contingency table of residual frequencies: The use of MTQM versus the
level of decrease in sales.

Usage of MTQM Decrease in Sales

none up to 5% 5%—10% 10%—-15% 15%—-20% >20%
smaller range -33.60  9.22 1.66 7.68 5.61 9.42
wider range 33.60 -9.22 -1.66 —7.68 —5.61 -9.42

4. Discussion and conclusion

Quality management is a very dynamic area, which is gaining new importance in
the context of current social development and changing conditions. Modern
management of top organizations prefers a strategic approach to the quality of all
outputs and activities. A strategy aimed at increasing customer satisfaction brings
improvements in productivity, efficiency, and quality, which ultimately increases the
competitiveness and success of the organization. The goal is to achieve maximum
customer satisfaction at optimum cost, i.e. where quality is not compromised by
reducing costs. To achieve this goal, it is necessary to improve quality and efficiency
continuously.

The paper aimed to analyze the methods and tools of quality management in the
conditions of Slovak manufacturing enterprises. The applied statistical tools
confirmed the hypothesis that the size of the enterprise would have an impact on the
use of quality management methods and tools. Recent studies have shown a keen
interest in the correlation between the adoption of quality management methods and
tools and the size of businesses. Findings from a study by Udofia et al. (2021)
underscore that medium-sized companies often exhibit a unique trend in the
implementation of quality management, which stands out when compared to smaller
enterprises. The study (Kiselakova et al., 2020) examined the impact of TQM on
enterprise performance, highlighting that the size of the enterprise significantly
influences the use of TQM. The research (Kim-Soon et al., 2020) investigated the
implementation of quality management practices among small, medium, and large

10
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food manufacturing companies in Malaysia. The results indicates that larger
enterprises have a higher and more effective level of quality management. In this
context, it is also possible to answer the research question RQIl. These studies
collectively indicate that the size of an enterprise plays a significant role in the
implementation and effectiveness of quality management practices.

In the further part of the paper, the impact of using MTQM on business
performance was examined. The established hypothesis H2 was also confirmed
because manufacturing enterprises that used a wider range of MTQM achieved better
performance than enterprises that used MTQM to a lesser extent. The results of the
research also confirmed the results of other authors’ research on the impact of quality
management on business performance (Gorondutse, 2021; Olaleye et al., 2022;
Potjanajaruwit, 2021). Another example is the results of the study (Kumar et al., 2018)
highlighted the importance of quality management systems (QMS) in enhancing
operational efficiency and financial performance in the UK manufacturing sector. In
the study (Power et al., 2011) was presented that the effectiveness of QMS in German,
Finland, Italy and Sweden enterprises has been shown to significantly impact quality
performance and address global quality management challenges (Power et al., 2011).
Interesting are the results of the study (Cai et al., 2023), which declares that quality
management in the era of Industry 4.0 (Quality 4.0) significantly enhances innovation
performance in Chinese manufacturing enterprises. Quality management approaches
also positively impact the financial performance of Australian manufacturing firms,
emphasizing the role of strategic QM orientations (O’Neill et al., 2016). Other authors
Lamine and Lakhal (2018) in their research stated that the implementation of Six
Sigma and TQM has a positive impact on business performance. The research results
presented in this study follow up on previous studies and complement them with a
comprehensive view of the utilization of QMPs in the manufacturing sector. Research
reveals the need for further empirical studies to identify key performance indicators
and standardize performance measures.

Following the results that confirm the validity of hypothesis H3, which assumed
that manufacturing companies that use a wider scope of quality management methods
and tools have a higher potential to adapt to unexpected market changes it is possible
to discuss the answers and support them with findings from other studies. RQ2
addressed whether the use of MTQM has an impact on the agility of manufacturing
enterprises. In this part, a decline in sales declared by manufacturing enterprises during
the crisis was analyzed and it was confirmed that enterprises that used a wider range
of MTQM were much more resilient and did not experience a decline in sales or a
smaller decline in sales compared to enterprises that used MTQM to a lesser extent.
The study (Drinke, 2021) highlights that Quality Management Systems can
significantly enhance a company’s ability to remain sustainable and competitive in a
globalized economy by enabling swift adaptation to market changes. The research
(Bayo-Moriones and De La Torre, 2021) explores the multifaceted relationship
between quality management practices, performance appraisal, and pay for
performance. It finds that effective use of quality tools and a focus on customer and
supplier collaboration significantly enhance the ability of firms to adapt to market
changes. The study (Klochkov and Tveryakov, 2020) suggests that high adaptability
of quality management methods is crucial for addressing new technological processes

11
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and evolving market demands, thereby ensuring continuous improvement and
competitiveness. In the context of RQ2, it can be stated that the MTQM scale is
partially applicable in stable market conditions, but numerous quality management
approaches and methods align with crisis management principles and can thus be
utilized in unstable environments. For instance, the ISO 9001:2015 standards oblige
companies to identify risks and propose measures to eliminate them, thereby offering
significant potential for application even in fluctuating market conditions. Another
example is the indices of readiness for changed conditions, encompassing various
aspects and quality management indicators. The potential for reporting and analyzing
deviations within the controlling report at the level of monitoring quality costs was
previously highlighted in the study by Satanova et al. (2015). Other arguments are the
results of a study by authors Siddiqui and Igbal (2021), which state that the integration
of Six Sigma and TQM contributes to the agility of manufacturing enterprises by
improving processes, reducing costs, and eliminating waste. According to the authors
Bulto and Kant (2023), the implementation of Six Sigma and TQM has a positive
impact on the performance and agility of enterprises, contributing to quality
improvement, cost reduction, and increased overall process efficiency. Combining
these methods with other approaches can further improve business results. According
to Potkany et al. (2022), quality alone would not solve the problems of pandemic
impact in the industrial sector, but by its very nature, it can contribute to a higher
degree of adaptation and anticipation concerning competitiveness and greater
management flexibility in times of crisis. It can be concluded that enterprises that use
quality management methods and tools are more agile, i.e. they have been able to adapt
more quickly and flexibly to changes, new challenges, and trends.

The research revealed differences in the use of MTQM across different industries,
yet in many sectors, there are still enterprises that refuse to implement quality
management systems. This suggests that there is still considerable space and potential
for wider and more intensive use and implementation of these systems. A further
benefit is that the results provide an informative basis for comparison with other
research projects in different countries. Certain limiting factors of the study include
the fact that the research in question examined the relationship between MTQM and
performance as a whole and not partially, meaning the possible dependence on the use
of individual tools, methods, and approaches of quality management. This is precisely
the area for potential future research direction. Future research could also focus on
identifying the reasons for the lower implementation rates of MTQM, especially in
micro and small enterprises, or on examining the benefits enterprises gain from their
implementation. In addition, future research should be extended to other countries,
both within Europe and worldwide. During the implementation of the research
activities, another problems were also noted, which can also be called barriers to
research. These barriers include problems in obtaining relevant data stemming from
the low interest of manufacturing enterprises to share these data, as well as the
pandemic period, which is characterized by the volatility of market conditions. The
possibility of extending research to other countries carry additional challenges, as it
will be very difficult to obtain information from multiple countries and will require
increased collaboration with foreign partners. Cooperation and expansion of research
to other countries may bring new knowledge and information that shall support the
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development of the business environment in Slovakia and increase awareness of the
nature and effects of MTQM implementation.
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