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Abstract: Companies have increasingly focused their atterdioquality costs. Therefore, raising awarenesisiafyroup

of expenses is essential. This paper aims to grasamvey on the topic of costs of quality managetin manufacturing
companies in the Czech Republic. This paper opétiisanliterature review that focuses on the exgtiost of quality
models and then focuses on empirical researchiseManufacturing companies represent the framewfitiis research.
The research with a total of 159 respondents pesvidformation about the real market situation. @ was to
determine the significance of costs and cost-effeness. The study's findings revealed that 73%rgéanizations
quantify their quality costs completely, 21% of quamies quantify their costs only partly (externasts), and 6% of
companies do not. 36% of surveyed companies (4Danies) that monitor quality costs use some oféhemmended
models, mainly the PAF model. The research wasirmoed by hypothesis 1 that companies that use dgpe of

evidence cost of quality have lower levels of thessts.

1 Introduction costs. The next part focuses on the research nmatigyd

Quality is a critical factor that significantly inences and presentation, leading to the conclusion.
a customer's decision to purchase a product from a
particular provider. Contemporarily, the markeaffected 1.1  Definition of cost of quality
by globalization pressures, which are characterizedn The first mention of quality costs dateskar 1951,
extensive portfolio of products that can be rengwe#ut Juran states that there are different mearfmgthe
motivating companies and encouraging them tterm quality costs. It should be pointed out hbe there
permanently improve their level of production amudf is no clear definition for the term "cost of qugliSome
new competitive advantages. Cost versus qualitthés people may see the term as a cost incurred iretheration
everyday question for the management of an orgtimiza of management [6,7]. From the perspective of qualit
Everybody wants the best products but at the lopese.  related costs, costs incurred due to coordinataivides
However, it is complicated to find a boundary betwe are hidden costs of non-quality. If these costsactuded
minimum cost and maximum quality [1]. The companyrom the costs of quality, it systematically undetimates
must always try to improve the quality of its protdan the total costs of quality[8]. Authors Evans anddsay [5]
while at the same time striking a balance betwherbest argue that in the case of costs, it depends oratheal
quality and extraordinary costs for the company.Nany  situation of the business and its operations. Atiogrto
studies have examined the measurement of qualitis colreland [9], the term quality cost must be properly
and the quality level. Behmer and Jochem [3] claiitheat explained and understood in order to maintain cgitim
the annual costs of poor quality amounted to apprately  functioning and improvement of product and service
15% of sales. Chiadamrong [4] estimated their prigpo ~ quality. Some authors [5,7,11,12] describe qualist as
is around 10% of production costs and Evans anddayp a set of three main categories: costs of failure(hal and
[5] declared that costs of quality care from 20%0% of external costs), evaluative costs and preventatnsts.
total costs in the company. These statements cotfiat These descriptions are explained in overview Table
the high proportion of quality costs in the struetwf
overall company costs confirms that quantificatbthese 1.2  Classification of cost of quality
costs cannot be ignored and requires an interdiisary Several tools and methods could be used for this cos
approach. of quality analysis. The most common models aréPthE
The following chapters describe quality definitiarsd model.
the different approaches and benefits of monitoginglity
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Table 1Descriptions of quality costs

Type of costs
of quality

Definitions

Insider costs

et al. [20], this approach follows the flow of atties in
various departments of the company, while the il
approach focuses on the activities of specialized
departments. Lari and Aslanni [21] use the ide&tlsang

These costs are associated with defectbe cost of quality as a measure of the performahdtie

that tend to be detected before they
delivered to the customer, making
impossible to satisfy the customer's ne|

[71.

Externalities

These costs are often discovered
customers and are reported as pro
defect<10].

These costs are aimed at meeting qu

Assessment | and performance requirements and
Costs also associated with ratings, revisions
verifications[11].
. These costs are set to keep breakdowr aR§®
Prevention : .
valuation costs as low as possible.
Costs
121 ThePAF model

e

A

arg
AN

areperating processes leads the organization to rbette
itperformance results. The benefits of this modelmEaseen
dgas the fact that exact costs are allocated torbeeps and
that a specific person is established as respen&iblthe
mistakes in the process [22]. This model allows the
byinderestimated processes to become opportunities fo

Hugthprovement, helps management manage processes,

allows for systematic management processes anaiepr

itg:/ustomer service activities [21].

.23 COPQ Modd

This model is based on the assumption that non-
compliance with customer requirements always causes
ducers considerable economic losses [23]. The
uniqueness of this model is that it only records-no
productive losses and thus neglects efficiently nspe
resources [24]. It monitors the cost in these &ategories:
cost of internal defects, cost of external defettts, cost

associated with investment and the use of oppditsrand

The measurement of quality costs was first donBiby  costs associated with environmental damage. Vesnof

Armand V. Feigenbaum in 1956. He divides the cobts here is no evidence that would be able to traakitfrom
quality into three categories [12]. These are thst< of

prevention, evaluation and non-conformance.
The British Standard Institution as well as the 3 Quantification of costs of quality

American Society for Quality Control (ASQC) have

the last two groups [13].

Cost of quality information helps the organizatson'

adopted this breakdo_wn and mcqrporate_d it '”tar,themanagement to evaluate its important quality issures
standards. In production and services, this mosléhé

most used [13]. According to authbaura [14] , it is
possible to take advantage of this model to obtaisier
data for processing and time lag. Another berefté fact
that with the proper management of quality cosis,dost
of prevention and cost of appraisal have an impadhe
reduction of the cost of failure and the overalbktcof

quality [15-18].

122

The PCM model

identify the most significant opportunities to reduhese
costs [25]. Last but not least, it helps the orgatidn to
evaluate success in achieving quality objectiveanyv
authors have described quality costs as a necgasagss
for management in companies [26]. This processgbrin
many benefits to businesses, such as achievingherhi
level of product and service quality, reducing tost of
products and services, greater customer satisfaf2io]
and improvements in efficiency, effectiveness anality
management system, including financial performd28g

The PCM model brings only two costs categoriesy, aqgition, it reduces the number of complaireirs the

Costs of compliance and non-compliance costs. Alicgr

to Ireland [9], these are categorized as costdavfning,
control processing, verification and controls amdas.
Scrap, reworking and guarantee service, etc., rarhd
secondary classification. In the eyes of GoetsthDavis

[19], the costs of conformity cover the money fbet

products or services supplied in the most efficiemly
following the standard requirements.

It is a situation in which every activity is exeedtfor
the first time in conformity with the requiremenhéot all
costs of non-conformance are the costs that dtedimwith

failures.

It is possible to apply this process model to aiwgess,

but it is necessary to identify the key steps pe@nd the

following parameters [19]. According to the authBises

cost of failure and increases sales volume [29}theD
benefits include the ability to report a completerview

of the company's quality costs, classification andlysis

of associations, costs for different levels of ngament
and assistance for the development of tracking
methodologies. [30]. Although it is shown that diyatost
tracking has many benefits, it must be said thatthncept

is not being given sufficient attention [31]. Thetleors
Sower and Quarles [16] and Kiani [15] provide eniciein
their work that monitoring quality cost is not aisl@espread

as expected in the world. The concept of qualitgt co
management enterprises was not accepted despitacthe
that this indicator should be included among bissne
performance indicators [32]. Reasons for the probdee
the lack of standardization and an inadequate
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understanding of the concept principles [33]. Teettype (industry, size of the company, type of productemd

of problem could be the fact that the relationdiepveen owner structure), the questionnaire includes fivesions
the people in the organization is such that caatsrot be related to the level of cost of quality managernaerd the
discussed openly without fear of punishment [3d]ah next four questions describing the results of ¢ystem in
organization where the atmosphere is open and grabl the companies. The type of questions is shown bleTa
are communicated without fear and punishment is, th

quality system more effective [33-34]. Authors Maand Data were collected through an electronically
Jaju [35] draw attention to the fact that a lotompanies distributed questionnaire. A total of 159 manufaai
use their own methodology for evaluation and thatdata companies from different industrial areas partitggain
was collection still manually although technologe® this survey. The questionnaire was sent to 1412enies,

implemented. and the effective rate of returned questionnaigs d..3%
which is considered satisfactory. The questionnaies
2 Methodology designated to the representatives of the qualfigadments

The aim of the research was to find out the ledel @s the most known persons in this process in thgpaay.
imp|ementation of qua“ty cost control in manufajﬂg The structure of respondents is described in FI@UF@]IS
companies of the Czech Republic.In the first stiye, figure represents the structure according to theofiaan
authors performed a quantitative analysis to géfassificaton of economics activities (NACE
fundamental knowledge about the current situafi@sed classification)
on the results of theoretical research, the folhgwi
hypotheses were defined:

H1: Companies that quantify quality costs and wseitf | Number Question
some systems have lower costs of quality than sthe ] — ]
H2: Characteristics of companies that quantify iwal | Q1 Interes in monitoring cost: of quality
costs are different compared to companies thabtlo n

Table 2: Type of questions

. ) Q2 Cost: monitoring usinc the mode
quantify quality costs. * *
H2a: Large companies quantify quality costs toear | Q3 Type of using model:
extent than small and medium-sized companies.
H2b: Multinational companies quantify costs morarth | Q4 Type of monitorec cost: categorie
domestic companies. -
H2c: Companies with mass and serial types of pribgiuc | Q° Type of monitorec curren cost:

quantify costs to the extent that companies widti Q6
types of production.
H3: Companies see the biggest problem with monigori | Q7 Improvement in specifiec area
costs of quality in inappropriate methodology.

Level of cost: of quality

Q8 Advantage anc disadvantage
Questionnaire-based research was used to obtan dat .
for evaluating the above-mentioned hypotheses.dBesi | 2° Obstacle anc opportunitie
the initial basic information and classificationegtions Source: Authors

NACE classification
2%2%
4%

4% 6% 6%
= NACE 10 = NACE 20
\“’/3% m NACE 22 = NACE 24
21% m NACE 25 = NACE 26
NACE 27 =~ NACE 28

u NACE 29 = NACE 31
m NACE 32 = NACE 33

2%

Figure 1 Structure of respondents
Source: Authors
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The following Table 3 shows additional
information on the composition of respondents. Mdshe

basicsome of the recommended models. The other companies

(75 companies) do not use any of these models alyd o

companies in the sample are small and medium (62.2%ollow some categories or use their own systema If

while large companieaccount for 37.8% of the sample.
More than half of the companies (53.5%) have aidore
majority owner, while only 46.5% of companies have

company already uses one of the models, it is arRédrel
(69% of respondents - 29 companies).

domestic owner. Almost of companies is with mass &.2 Evaluation of the first hypothesis

serial type of production (59.7%) while companieighw
piece type of production is 40.3%.

Table 3 Sample description

Characteristics |Variable Companies| %
_ Smgll an( 99 62.2%
Company size [Mediunm
Large 60 37.89
Domestic 39 | 24.5%
majority owne
Foreign
Majority 49 30.9%
ownel
Business Subsidiary
segment company 44 22.6%
foreign
majority owne
Subsidiary  t
domestic 35 22.0%
majority owne
Piece 64 40.3%
productior
Type of Mass 20 12.5%
production productior
Serial 75 47.2%
productior

Source: Authors

In order to test the first hypothesis, the t-testpdure
was applied. The results of the t-test used to tiest
existence of statistically significant differences the
characteristics of the costs of quality dependingtize
decision to quantify the costs of quality are shawhable
4. Inthe part of the paper, the level of qualigsmwbserved
through dimension costs of quality. The respondesets
asked to rate their level of costs of quality ireith
companies. These characteristics were measurefive: a
point Likert scale.

According to the results presented in Table 4 gliern
statistically significant difference in the levdl eosts of

quality depending on whether the company quantifies

quality costs (p<0.005). By comparing these twaigsoof
companies, it is evident that companies that gfyaotists
of quality gave significantly lower costs of quglix =
4.147, s = 1.061) than those that do not quantifglity
costs (x = 3.326, s = 1.307).

Table 4 T-test results

Quantification n | Mean S t test p - value
Quality YES 117 | 4147 | 1.061
costs NO 42 | 3.326] 1.307 3.0096 0.003

Source: Authors

2.3 Evaluation of the second hypothesis

The hypothesis number 2 a) states that keogganies
quantify costs of quality to a greater extent tharall and
medium companies. It is expected that large conegaoi
be more concerned with monitoring and evaluatiegcthst

In order to test the research propositions, severgf quality. The Chi square test was used to tdéftrénces

statistical methods were used. One of the appliethods

among companies that quantify and those do nottifypan

was the t-test for independent samples. This tem Weosts of quality. The significance level was sadett 0.05.

deployed to test the differences in the charadiesisf the
costs of quality. The second test was the Chi-gqtest.
This test was used to test the differences betwe
companies that quantify and those that do not dyant
costs, considering their size, type of productiamd a
ownership structure. The main goal of this studytois
analyze the situation in our market and to undedsteetter
the main barriers influencing the management ofscof
quality.

21 Data

The quantification of quality costs was observedaon
nominal measuring scale. The results show that 88%
companies quantify their quality costs complet2gb of
companies quantify their costs only partly (onlyeeral
costs), and 6% of companies do not. 36% of survey
companies (42 companies) that monitor quality cases

The results are shown in the Table 5. The Chi sgtest
shows interesting results. In the total numberoofipanies
&t quantify costs of quality 53.9% are small anetlium

companies while 46.1% are large companies. Therefor

our hypothesis number 2 a) is not rejected at |8\3H.

Table 5 Chi square test results

Small and Large Chi
medium 9 = |Total square
: companies

companies test
Quantify 63 54 117
quality costs |(53.9%) (4€.1%) (100%__|Chi squar
Not quantify|36 6 42 =13.3585
quality costs |(8E.7%) (14.3%) (100% |p value =
Total 99 60 159 0.000257

) (62.3%) (37.7%) (100%

d Source: Authors
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Hypothesis number 2 b) states that multinational The Chi-square test shows some exciting resulttheOf

companies quantify costs of quality to a greatéemb¢than

total number of companies that quantify quality teps

domestic companies. The Chi-square test was usestto 53.9% are small and medium-sized companies, while

differences between companies that quantify anskthoat
do not quantify costs of quality. The significaheeel was
selected at 0.05. The results are shown in Tabfef éhe
total number of companies that quantify costs dlity

46.1% are large companies. However, it could be theit
90% of large companies quantify quality costs. miksir
result is visible in multinational companies, wh&g9%
of companies quantify quality costs. This resultswa

57.3% are multinational companies, while 42.7% arexpected considering the fact that large and matltnal

domestic companies. The chi-square statistic i3885
The p-value is 1.10832. Therefore our hypothesmbar
2 b) is rejected at the level 0.05.

Table 6 Chi square test results

I . Chi
Multlna_tlonal Domestic Total |square
companies  |companies
test
qQJ’;]‘i”tt)'lfy 67 50 117
0, 0, 0,
ot (57.3%) (42.7%)  |(100%)
Not Chi squarg
quantify |18 24 42 =2.5786
quality  |(42.9%) (57.1%) (100%) |p value 3
costs 1.10832
85 74 159
Total 5350 |(46.5%)  |(100%)

Source: Authors

Hypothesis number 2 c) states that companies with

mass and serials types of production quantify co$ts
quality to a greater extent than companies witlepigpe

of production. The Chi-square test was used to te

differences between companies that quantify anskthoat
do not quantify costs of quality. The significaheeel was
selected at 0,05. The results are shown in Tallle&g Chi-
square test shows these results. Of the total nuwibe
companies that quantify costs of quality, 63,2 % te
serial and mass type of production, while 36,8 &opece
type of production. The chi-square statistic is53£2 The
p-value is 0,13315. Therefore our hypothesis nurgber
is rejected at the level 0,05.

Table 7 Chi square test results

) Serial and Chi

P:i((:jeutc)tli%i of masstypeof|Total [square

P production test
qQJ’;i”tt)'lfy 43 74 117

0, 0, 0,

oS (36.8%) (63.2%) (100%)
Not Chi squar
quantify (21 21 42 = 2.2554
quality (50%) (50%) (100%) |p value 3
costs 0.13315

64 95 159
Tota a03%)  [(59.7%)  |(100%)

Source: Authors

companies have more significant resources than smél
medium-sized companies. Furthermore, it is evideat
63.2% of the total number of companies that guantif
quality costs are companies with the serial or myss of
production, while 36.8% are companies with the @igpe

of production.

From the questionnaire survey results, it is clhat a
total of 117 (73%) companies are involved in qusimg
quality costs.Table 8 lists the problems that pnéweore
comprehensive monitoring of quality costs in difetr
firms.

Table 8 Problems

Mass and Piece type of
Problem serial typeof yp Total
! production
production
Reluctance t¢ 16 16 0
cooperat
Inappropriate
methodolog 21 7 28
s5fTime-consuming 14 7 21
cooperatio
Insufficient 13 8 21
software suppo
Little management10 3 13
suppor
Subjlectlwty of 0 1 1
costing
Conceal
nonconformitie 0 1 L
Total 74 43 117

Source: Authors

3 Result and discussion

To sum up the findings from our testing strategn. O
the one hand, the study fulfilled expectationdimform of
original assumptions. Large and multinational conigs
give more attention to this issue than small anchekiic
companies. This result was expected because large a
multinational companies have more significant resesl
than small and medium-sized companies. On the other
hand, these numbers were not as different as tigy'st
authors initially anticipated. Detailed results gieen in
chapter four. The study also found unexpected csiahs
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that refute the claims of other authors. The reteaf rule stating that it is better to do things righurh the first

Amiya Kumar Pattanayak [36] declares that the obs time, they do not know how much better it is.

quality management is not a widely used concepe Th

newest research by Elizondo [32] states that corepaio  Acknowledgement

not pay much attention to this issue because treyiaet The authors are thankful to the Internal Grant Awyeof

sufficiently acquainted with this issue. Howevehet FaME TBU No. IGA/FaME/2021/ 014 New competitive

opposite was the result of our study. 73% of alleyed advantages based on risk management of the work

companies are engaged in this issue which means teavironment.

companies use a system to monitor quality costhe(ei
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