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QUALITY MANAGEMENT AND CONTROLLING IN
MANUFACTURING ENTERPRISES VERSUS THEIR
PERFORMANCE
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Abstract: The application of principles of quality management and controlling has already
been established in the business environment with the potential of numerous benefits and
performance impacts. The aim of the research is to identify the scale of use of both
management approaches in Slovak manufacturing enterprises and evaluate their perception
in terms of capital structure vs. performance. The research aim prioritizes a strategic approach
to quality and controlling that enables to identify its real understanding and application in the
contemporary enterprises management. In research period 2022-23, a questionnaire survey
and structured interviews were conducted to obtain 356 responses from managers of
manufacturing enterprises. The Chi-square goodness-of-fit test was applied for the
representativeness test. In addition, the 95% interval estimate of relative frequencies and the
two-sample test were applied for hypothesis testing. The study identified a statistically
significant difference between the capital structure of manufacturing enterprises and their
overall understanding and practical application of quality management and controlling
methods or approaches, in relation to the performance measured by the ROS indicator.
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Introduction

The current flexible market environment and changing customer demands create
increasing demands on businesses to effectively adapt and predict changes in
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conditions and preferences. Given the highly competitive business environment and
unforeseen changes in cost structures, as well as quality product requirements, it is
essential to continuously monitor the situation and be prepared to adapt to market
demands. This adaptation must be complemented by a focus on the product
innovation and also by utilizing various quality management practices (QMPs) and
controlling approaches. Practices and methods of quality management not only focus
on product quality and meeting customer requirements but also aim to build a
comprehensive quality system across the entire production chain. According to the
results of several studies (Sahoo, 2021; Gambi et al., 2021), modern quality
management today prioritizes a strategic approach to quality, process automation,
and digitization, as well as enhancing customer satisfaction, which have become key
elements in ensuring consistent quality of products and services. Many studies
declare that quality is one of the tools that companies use to fulfill their strategy and
increase their competitiveness (Liu et al., 2020; Kotaskova and Rozsa, 2018;
Bencikova et al., 2021; Olszewska 2017). The fundamental impact on a company’s
performance is also influenced by controlling principles. Controlling in its complex
and modern essence is understood as a subsystem of business management that is
future-oriented. Its task is to assist leadership and responsible individuals in directing
the company’s operations (Tworek and Satamacha, 2019; Stanczyk and Stuss, 2018,
Bogdanovska 2007). Controlling is not only focused on retroactively tracking items
such as costs and revenues but primarily looks toward the future and manage the
profit. The practical application of controlling is evident across various domains,
notably in finance (Wang and Shailer, 2022; Kozarevic and Vehabovic, 2020),
investments (Agarwal and Chaudhry, 2022; Seks$cinska et al.,, 2022), cost
management (Behunova et al., 2022; Nowak, 2016), personnel management
(Voynarenko et al., 2020; Nowak et al., 2020), and quality assurance (Nowosielski,
2018; Dahlgaard et al., 2019). The above-mentioned studies often analyzed QMPs
or controlling portfolios with a focus on specific concepts, methods, or approaches,
without a more comprehensive view of their utilization across the entire industrial
sector or their potential impact on business performance. Therefore, a research gap
can be identified in this area. The main goal of this study is to find answers to the
following research question (RQ): Are the capital structure of companies and
performance indicators distinguished by specific classification factors that
differentiate the practical utilization of quality management and controlling
approaches in the industrial sector of companies in Slovakia?

Literature Review

The quality management in manufacturing enterprises is an integral part of the
organizational management, focusing on the optimizing work procedures and
production processes to achieve acceptable final product quality and support further
growth and development of the company. The International Standard I1SO 9001:2015
specifies requirements for a quality management system. This standards
implementation declares the ability of businesses to consistently provide products
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and services that meet customer requirements, regulations, and compliance
frameworks. In the study, Janekova and Onofrejova (2016) concluded that a quality
management system helps organizations analyze customer requirements, define
processes, and maintain control over them, thereby contributing to improving quality
and efficiency. Existing scientific studies primarily concentrate on assessing the
prevalence of Quality Management Practices (QMPs) across different industries, but
often lack a comprehensive examination of their impact on performance. For
instance, Garza-Reyes et al. (2015) highlighted QMPs’ scale in the automotive
industry, while Attia (2016) explored this issue in the textile industry. Researchers
like Marcysiak (2021), Keli¢ et al. (2020), and Mira et al. (2018) analyzed the
services sector. Agarwal et al. (2013) delved into determinants of QMPs in
manufacturing enterprises, and Gambi et al. (2021) conducted similar research.
However, these studies often focused on specific concepts or methods, lacking a
holistic view of QMPs’ utilization and impact across the entire industrial sector.
Assessing the performance of a business still significantly relies on the quality
management. Numerous researchers highlight the significance of quality and its
beneficial impacts on business performance (Parast and Safari, 2022; Rey Sanchez
et al. 2022; Potjanajaruwit, 2021; Stacho et al. 2021). Within the quality
management, companies have a relatively broad portfolio of quality management
methods, tools and concepts that can be presented as a scale of QMPs (Santos et al.,
2021; Kuhn et al., 2018). Based on the results of the study by Potkany et al. (2022b),
it can be concluded that industrial companies utilize the following QMPs): TQM,
Six Sigma method, Process management approach, Kaizen philosophy, ISO
standards 9000, basic quality management tools and also preventive methods of
quality control. Based on the results of the study by Potkany et al. (2022a), it can be
concluded that industrial companies utilize the following controlling approaches:
compilation and control of plan (production, revenues and costs) compared to a
plan/reality, control of the quality and quantity of production, control of cost
consumption, flexible pricing of products, use of benchmarking principles, and also
budgeting. The above-mentioned tools, methods, and approaches have become the
subject of research in identifying a broader range of their potential utilization.
Controlling in a business context is a key tool for effective management and
achieving goals. Its essence lies in providing objective reporting and evaluation of
all economic events within the company. The primary role of controlling is
supervising the achievement of predefined results and identifying deviations that
occur during business operations The modern concept of controlling focuses on
establishing secondary coordination of management by creating and connecting
functional systems for information gathering, planning, and control (Eschenbach,
2004). The array of controlling tools, methods, and approaches play a crucial role.
Their application is significantly influenced by numerous factors, including the
investor’s know-how, the managers’ experience and skills, the industry’s
specialization, potentially the size of the business, and particularly the philosophy of
practical implementation and expectations from the controlling concept. In the past,
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several studies have been carried out aiming to outline the controlling tools used in
manufacturing companies. Current research studies in the field of controlling cover
a wide range of areas. The use of controlling in the business sphere is relatively broad
and its essence can be perceived diversely by enterprises of different sectors and
sizes (Potkany et al. 2022a; Alzoubi 2022; Neves 2020; Kontesa 2015; Aliu 2010;
Frank 2009). Studies investigating the influence of controlling on a company’s
financial performance (Bienkowska et al., 2021; Tworek et al., 2019; Sedlia¢ikova
et al., 2019; Eschenbach, 2004) demonstrate that a positive correlation between
controlling and financial gains is not merely highly anticipated, but also actual. The
application of controlling in logistic processes was analyzed by Behtinova et al.
(2020) and Ulewicz et al. (2014), and Dobrovi¢ et al. (2019), who examined this
issue in the context of quality controlling. The domain of quality controlling was
also addressed in the works of Shen and Chen (2020), Bienkowska (2021), and Baldi
(2020). Studies that highlight the potential of human resource controlling are also
intriguing. The impact of the professional direction path on the concept of human
resource controlling was investigated by Nowak et al. (2020), Bencikova et al.
(2021), and Slintak (2015). Numerous factors can impact the utilization and
understanding of the core of quality management and controlling. An analysis of EU
businesses indicates that the form of ownership plays a substantial role in the
variations in business performance (Fitza and Tihanyi, 2017). The effect of the form
of ownership structure is explored in various research domains in management
theory. For instance, the banking sector and its performance (Mishra and Ramana,
2018); the field of corporate social responsibility (Dewi and Wirawati, 2021; Voinea
et al., 2019); and the area of Industry 4.0 (Rossini et al., 2019).

In the context of the above literature review, no studies were found relating to the
analysis of the relationship between the use of quality management and controlling
and the company's performance.

The original contribution of this research lies in identifying the use of controlling
and QMPs in manufacturing enterprises and the possible relationships with capital
structure or business performance, as well as in revealing potential differences in the
analysed industrial sectors.

Research Methodology

The goal of the research is to identify a portfolio of the use of available QMPs and
controlling approaches in Slovak manufacturing enterprises and subsequent
evaluation of perception of nature these concepts in terms of capital structure of
companies and relation to the performance. Primary quantitative research (at the
platform google.form) and structured interviews was he major research method
using a traditional questionnaire technique. The data collection timeframe for the
questionnaire survey was conducted between 2022-2023, supplemented by
structured telephone interviews with managers of selected industrial companies in
Slovakia at the end of 2023. Questionnaire consisted of questions of a selective
nature (company size, industry area, duration of market activity, capital structure)
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and especially questions aimed at the range of practical use methods of quality
management and controlling and determining the performance indicator - ROS. The
enterprises were divided according to NACE codes (European Industry-standard
classification system, section C Manufacturing) into industries. At the time of the
survey sample, according to the Statistical Office of the Slovak Republic, the basic
population size was 2,504 enterprises.

Given the population size of manufacturing enterprises (N = 2,504) and a desired
error margin of 0.05 (E), the Yamane Taro formula (Richterova et al. 2007) was used
to establish a minimum sample size of 345 manufacturing enterprises:

N

= TiNE? 1
To verify the representativeness, the Chi-square goodness-of-fit test was utilized,
that is, to examine significant disparities between the research and target population.
This test was also employed for contingency testing. The determination of
dependence between two qualitative variables hinges on the observed and
anticipated frequencies (Kohler, 1988):
fo—fe)?
2 =g 2

e

As part of the methodological procedure, the confidence interval for a population
proportion was also applied. An interval estimate of a population proportion = is
constructed around a sample proportion p according to the formula (Lind, 2020):

p — Za - /P(ln—P) <T<Pp+2za - ’p(ln_p) (3)
2

2
using 95% of confidence and sample size n.

Data processing was performed using STATISTICA 12 software. A significance
level of 0.05 was selected as a decision criterion when testing hypotheses, to ensure
comparability with analogous studies.

Based on the previous literature review, the following hypotheses (H1, H2) were
formulated:

H1: It is assumed that there is a difference between the capital structure of
manufacturing enterprises and the perception of the essence of quality management
and controlling.

H2: It is assumed that manufacturing enterprises that underutilize the essence of
quality management and controlling reach a lower level of performance indicated by
Return on Sales.

Research Results and Discussion

The literature review highlights the fundamental aspects of quality management and
control, focusing on how various tools, methods, and practices are applied across
numerous industries. Nonetheless, there is a lack of comprehensive research

218



POLISH JOURNAL OF MANAGEMENT STUDIES 2024

Potkany M., Stasiak-Betlejewska R., Gejdos P., Grofcikova J. Vol.30 No.2

analyzing how the comprehension and implementation of these particular
management strategies affect performance. This gap in research underpins the
growing interest in this topic within the context of Slovak manufacturing businesses.
The study incorporated a final data set consisting of 356 manufacturing enterprises,
which serves as a representative sample of the target population with a 5% margin
of error. The industry representativeness of the research sample was verified using
the Chi-square goodness-of-fit test. Based on the results of the goodness-of-fit test
(x2 =6.48; df = 15; p=0.971), the distribution of enterprises by manufacturing sectors
in the research sample does not differ significantly from that in the population of
manufacturing enterprises in Slovakia. The sample set meets the conditions of
representativeness.

Table 1. Representation of manufacturing sectors in the research sample
Sector NACE | NACE | NACE | NACE | NACE | NACE | NACE | NACE
10-11 13 15 16 17 20 21 22
% of
populat | 12.03 7.11 1.76 491 2.00 2.08 0,68 8.99
ion
Sector NACE | NACE | NACE | NACE | NACE | NACE | NACE | NACE
23 24- 25 26 27 28 29 31 32*
% of
populat | 4.55 23.88 2.84 6.03 8.63 6.23 3.31 4.71
ion

Note:* + NACE 5-9, 18-19

Initially, it was essential to determine how controlling methods and QMPs were
practically applied, considering their extent of utilization among the surveyed
entities and in accordance with the NACE industry classification. In light of the
fundamental concept of controlling in German-speaking regions, which emphasizes
reporting and costs, the research examined the following controlling instruments and
methods: compilation and control of plan (production, revenues and costs) compared
to a plan/reality, control of the quality and quantity of production, control of cost
consumption, flexible pricing of products, use of benchmarking principles, and also
budgeting. In the case of QMPs, the practical use of the following approaches was
investigated: Total Quality Management, Six Sigma method, Process management
approach, Kaizen philosophy, ISO standards 9000, Basic quality management tools
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and Preventive methods of quality control. If a company independently uses three or
more controlling tools and quality management approaches, it can be observed that
there is a wider scale of practical application. Such a level is considered to be
adequate utilization of quality management and controlling. This assumption is
preserved at the testing for H1 hypothesis

Within the scope of all 356 surveyed manufacturing companies, a minority of them
(46.06%) utilize a wider range of controlling tools, and it was also identified that 174
of these companies use a wider scale of quality management methods and tools,
representing a share of 48.88%. The distribution according to specific sectors
categorized by NACE codes is illustrated in Figure 1.

The proportion of manufacturing enterprises using a wider scale

of controlling and QMPs
NACE 10-11
NACE 32+* NACE 13-14
NACE 31 NACE 15
45% 41%
NACE 29 M NACE 16
’ 82% 16%30% %

74%
: NACE 17

NACE 28
84%

NACE 27 NACE 20

90%

NACE 26 NACE 21

NACE 24-25 NACE 22
NACE 23
=@ wider scale of controlling wider scale of QMPs
Figure 1: Distribution of manufacturing companies utilizing controlling

and QMPs in the study sample
Source: Own elaboration

The research results confirmed that the use of quality management and controlling
tools, methods and practices are more common in large and partially also medium-
sized enterprises, with sectors with higher added value prevailing within the
classification of sectors: manufacture of motor vehicles (NACE 29), manufacture of
computer products (NACE 26), manufacture of machinery and equipment (NACE
28), manufacture of paper and paper products (NACE 17) and manufactur of
chemicals (NACE 20). In the given industries, a broad range of utilization of both
management practices has been identified, which can be considered an adequate
perception of the essence of quality management and controlling. The impact of
capital structure on the perception of this essence remains questionable. Researchers
conducted a sample survey to evaluate the significance of variations in the adoption
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of broader quality management and controlling practices among Slovak
manufacturing enterprises. The study specifically examined enterprises with both
domestic capital (DC) and foreign capital (FC). The results of hypothesis testing (H1,
Table 2) indicated a significant difference (p=0.000). Notably, foreign investment
enterprises more frequently implement the broader essence of controlling, as
evidenced by the 95% confidence interval estimate presented in Table 3.

Table 2. Test about the difference between two population proportions:
domestic vs foreign capital structure

pi-point p2-poin
estimate of estimate of
opulation ni-sample population ne-sample u-test p-value
P . size (DC) . size (FC)
proportion proportion
(BC) (FC)
30.37% 196 59.62% 160 -5.90 0.000

The results of the interval estimate suggest that while in enterprises with a
predominance of domestic capital, the proportion fully utilizing quality
management and controlling management ranges from 24% to 39%, in enterprises
with foreign capital, the interval estimate is between 52% and 69%. Based on the
above, we can confirm the H1 hypothesis that there exists a difference between the
capital structure of manufacturing enterprises and their perception of the essence
of quality management and controlling.

Table 3. Interval estimates - Comparison of Quality Management
and Controlling Proportions by Capital Structure

95% confidence interval
for population DC

95% confidence interval
for population FC

marginal lower
limit

marginal upper
limit

marginal lower
limit

marginal upper
limit

24%

39%

52%

69%

Numerous studies have extensively examined the relationship between a
company’s capital structure and its perception or utilization of controlling (Xu,
2023; Wardana and Gunarsih, 2022; Olaniyi et al., 2015). These studies explore
how capital structure decisions affect corporate performance, governance, and
financial reporting, with a specific focus on controlling mechanisms within
companies. Additionally, numerous studies have extensively examined the
relationship between a company’s capital structure and its use of quality
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management tools (Gallego and Gutiérrez Ramirez, 2021; Wu et al., 2020; Donate
et al., 2019). These studies investigate how financial decisions related to capital
structure impact the implementation and effectiveness of quality management
practices. Authors confirm through research that effectively managing these
managerial concepts in practice can significantly enhance firms’ performance and
innovative capabilitiesl. Among Slovak manufacturing companies, those with
foreign capital tend to be more successful in most industries. These companies
have brought proven know-how in management, utilizing principles of controlling,
quality management, and other concepts. The results of the specific research in
Slovak manufacturing companies confirm this, but the same fact is also supported
by findings from other authors in various countries worldwide (Zandi et al., 2020;
Dokulil et al., 2018; Wnuk-Pel and Christauskas, 2018). Within management
approaches for controlling and quality management compliance with the principles
of Supply Chain Management (SCM) is important. Cost management, emphasis on
customer preferences and environmental sustainability principles are closely
connected. The SCM framework was covered in detail in the study by
Hariharasudan et al. (2021). Muangmee et al. (2022) demonstrated that SCM
practices and operations adopted by small and medium enterprises in Thailand,
Slovakia, and Poland were invariant. The environmental sustainability elements in
SCM, as well as the social aspects of sustainability, have positively influenced
these practices in all countries. Research results from the study by Kot et al. (2018)
demonstrated similar involvement in the implementation of the SCM concept in
Poland and Kazakhstan, with significant differences in some areas, such as cost
reduction and a focus on end customers.

The second hypothesis (H2) concerned the potential effect of using the essence of
the quality management and controlling in manufacturing enterprises, where it was
assumed that enterprises that underutilize the essence of controlling and quality
management reach a lower level of performance indicated by Return on Sales. In
Table 4, a two-dimensional distribution of surveyed enterprises is illustrated, based
on two characteristics — a wider scale of the essence of controlling and QMPs
versus the ROS level. The reported values of ROS fall within the range of negative
values or up to 2.5%, from 2.6% to 5%, and more than 5%.

In Table 5, the existence of a relationship between the utilization of quality
management and controlling principles compared to the achieved ROS level was
analysed. This relationship was tested using Pearson’s Chi-squared test, and a
significant correlation (p = 0.001) was identified between the tested variables.
Based on the value of the contingency coefficient and Cramer’s V (0.46), this
correlation was assessed as moderately strong. Among individual manufacturing
sectors, NACE 29, 21, and 20 achieve an ROS level exceeding 5%. NACE 26 and
NACE 27 fall into the above-average ROS range of 2.6% to 5%. Conversely,
negative ROS levels were predominantly reported by sectors NACE 13, 14, and
22. Thus, hypothesis H2 was confirmed.
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Table 4. Contingency table — observed frequencies
for various combinations of essence of controlling and level of ROS

ROS indicator Total
Essence of controlling Negative Upto From 2.6% | More than
/IQMPs value 2.5% to 5% 5%
. 25 127 24 6 182
the essence is not fully
utilized 702% | 3567%  6.74% 1.69% 510)12
0
. 2 4 1 174
the essence is fully 3 0 60 S
tili .
Htilized 646% | 1124% | 1685% | 1433% | o
48 167 84 57 356
Total
13.48% 46.91% 23.59% 16.02% 103’00
0
Table 5. Results of Pearson chi-square test
Pearson’s Chi- degree of contingency ,
squared test freedom p-value coefficient Cramer’s V
80.32 3 0.001 0.42 0.46

The provision of effective controlling systems is a key factor to increase the
profitability and performance of enterprises. The following studies investigate the
impact of controlling on the profitability of enterprises and provide similar
conclusions to the presented study (Huang, 2022; Erdogan, 2019; Bienkowska,
2020; Tworek et al., 2019). Quality management is also a key factor in improving
business performance. The positive impact of quality management systems on
business performance was reported in the study by Kumar et al. (2018). Further
research has shown that the certification of QMPs according to ISO 9001 positively
affects the operational and market performance of Serbian enterprises, whereas the
intensity of the impact depends on the size of the company and the type of industry
(Milovanovi¢ et al., 2021). Furthermore, a study (Ali et al., 2017) indicated that
total quality management practices positively impact the performance
measurement of managerial leadership, employee relations, supplier quality
management, product design, and data quality and reporting.

A certain shortcoming of the above research studies is the absence of identification
of the range of use of managerial approaches of quality management and
controlling comprehensively on the whole manufacturing industry. It can be
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therefore stated that the contribution of the study is its comprehensive view of the
manufacturing industry, but especially the identification of certain causal factors
(capital structure of enterprises and the portfolio range of the use of management
approaches based on controlling and quality management) affecting the
performance of manufacturing enterprises.

Conclusion

The research question addressed whether the capital structure of manufacturing
enterprises and the indicators of their performance present certain classification
factors distinguishing the practical use of the essence and approaches of quality
management and controlling in the area of manufacturing enterprises in Slovakia.
Based on the research results, it can be concluded that the capital structure of
manufacturing enterprises significantly influences the range of use of quality
management and controlling principles. Enterprises with foreign capital
participation use tools and methods of controlling and QMPs to a greater extent. So
it is possible to identify the difference between the capital structure of manufacturing
enterprises and the perception of the essence of quality management and controlling,
which confirmed hypothesis H1. The hypothesis H2 regarding the potential impact
of the nature of both managerial practices on business performance was also
confirmed. The manufacturing enterprises that underutilize the essence quality
management and controlling reach a lower level of performance indicated by Return
on Sales. This statement can also be presented reciprocally.

There is considerable space for an even wider use of both management approaches
and an increase in the performance and overall efficiency of Slovak manufacturing
enterprises. Potential benefits can also be expected in the reduction of costs of non-
conforming products, increased product quality, process success, but also increased
customer satisfaction and clearer cost reporting leading to a more flexible decision-
making style. In particular, readiness for crisis or unexpected situations of turbulent
inflationary effects can contribute to greater adaptation and agility of enterprises with
regard to developing their competitiveness. The limiting factor of this paper is the
implementation of the research study in the conditions of Slovak manufacturing
enterprises. This is also the reason why the results cannot be generalized to the
broader regional and business environment. Nevertheless, the findings presented
allow for a comparison with related research conducted in the broader European
Union business context. Further research aims to explore the use of controlling
mechanisms in the Visegrad region countries and central and eastern European
countries, particularly in the Czech Republic, Poland, Hungary, Slovenia, Croatia
and Serbia. Future research directions could also delve more deeply into identifying
barriers related to the low-level implementation of QMPs and controlling in small
and medium-sized enterprises. Additionally, it aims to compare the expected versus
actual benefits of both managerial practices, considering other business segments.
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ZARZADZANIE JAKOSCIA I CONTROLLING
W PRZEDSIEBIORSTWACH PRODUKCYJNYCH
W KONTEKSCIE ICH WYNIKOW

Streszczenie: Stosowanie zasad zarzadzania jakoscig i controllingu jest juz ugruntowane
w srodowisku biznesowym, oferujac potencjat licznych korzysci i wptywu na wyniki
dziatalnosci. Celem badania jest zidentyfikowanie skali wykorzystania obu podejsé
zarzadczych w stowackich przedsiebiorstwach produkcyjnych oraz ocena ich postrzegania
w kontekscie struktury kapitatowej w odniesieniu do wynikdéw. Badanie koncentruje si¢ na
strategicznym podejSciu  do zarzadzania jakos$cig 1 controllingu, ktére pozwala
zidentyfikowa¢ rzeczywiste rozumienie i zastosowanie tych metod w zarzadzaniu
wspotczesnymi przedsiebiorstwami. W okresie badawczym 2022-2023 przeprowadzono
ankiete oraz wywiady strukturyzowane, uzyskujac 356 odpowiedzi od menedzeréw
przedsigbiorstw produkcyjnych. W celu sprawdzenia reprezentatywnosci zastosowano test
dopasowania Chi-kwadrat. Ponadto zastosowano 95-procentowy przedziat ufnosci dla
czestosci wzglednych oraz test dwuprobkowy do weryfikacji hipotez. Badanie wykazato
istotng statystycznie roznic¢ pomigdzy strukturg kapitalowa przedsigbiorstw produkcyjnych
a ich ogdélnym zrozumieniem i praktycznym zastosowaniem metod lub podej$¢ zwigzanych
z zarzadzaniem jako$cia i controllingiem, w odniesieniu do wynikow mierzonych
wskaznikiem ROS.

Stowa kluczowe: controlling, zarzadzanie jako$cia, wyniki, przedsi¢biorstwa produkcyjne
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