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ABSTRACT

Purpose: The main purpose of this paper is to focus on dhality costs
influence direction and intensity on the added gafuthe aspect of value chain.

Methodology/Approach: The article is based on a nomothetic point of vibat
includes three modules: conceptual, hypotheticadleductive and inductive
methods. To formulate theoretical aspects of qualibsts evaluation,
comparative and chronological analysis of scientiferature is used. Empirical
results of the research are obtained by applyinthodeof expert evaluation.

Findings: During expert evaluation procedure is identifiedd aselected
significant quality costs elements. It is a usdfubl to identify quality costs
thought value chain processes. Created model dityjeasts assessment in the
aspect of value added chain is based on identtic@nd classification of quality
costs elements and allows to measure and to eealffience of quality costs,
its direction and intensity on the added value.

Research Limitation/implication: The formulated model of quality costs
assessment in the aspect of value added chaisignad to the models that “are
oriented towards the situation”, i.e. diverted todgorganizational analyses.

Originality/Value of paper: The paper complements the gap between
theoretical and practical framework of determininfiluence of quality costs on
added value and proves importance of the assessihguality costs elements in
the aspect of added value chain.

Category: Research paper.

Keywords: Quality costs; added value chain; Added value; ufecturing
industry.
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1 INTRODUCTION

For many years scientists and practitioners haeatifiled quality as a strategic
element that generates added value. Moreover, t@tiemcknowledge that the
added value that is generated during the activityquality improvement is

recognized as a tool which helps to regulate mashate, to coordinate and to
satisfy the needs of stakeholders and to receivanagnic benefit. Direct

organization investments towards quality improvetativities determines the
need to monitor and analyse the results of impr@renactivity and to make

new, economically reasonable decisions. Accordmgampanella (1999) and
Wood (2013) the assessment of the investment dileicwards quality and the
loss associated with quality can be made througiicgtion of the analysis of

quality cost.

Atkinson (1999) argued that quality costs show dhganization a better way
towards better quality of activity and financialfyealthier activities". Rust,
Moorman and Dickson (2002) concluded that qualdgts indicate the present
level of quality, return on investment and the Hliert trends of quality
improvement. The peculiarities of assessment aatlysis of quality costs were
discussed in the works of quality costs identifmatthrough the analysis of the
finished product by Bamford and Land (2006), Migaetl Pontel (2004); also by
Weheba and Elshennawy (2004), Omachonu, Suthummandn Einspruch
(2004). The peculiarities of assessment and amsabfsgjuality costs in different
spheres of industry were carried out by Tye, Hadimd Ramayah (2011), Uyar
(2008), Tannock and Saelem (2007), Sower, Quanhes Broussard (2007),
Ramdeen, Santos and Chatfield, (2007). Other relsear highlighted the
importance of quality costs assessment in the egypéisearch area. For example,
Ramudhin, Alzaman and Bulgak (2008) performed surwve case of supply
chain of quality costs analysis. The conceptuatlarabout the conception of
adjustment of quality costs and the applicable woadhof accounting was
prepared by Fons (2012). The logic of identificatiof quality costs was
presented by Chopra and Garg (2011). The methodsiality costs simulation
were summarized by Freeman (2008). The issuestefdgeneity, diversity and
complexity of quality costs were reviewed by Emd2908).

Despite much research related with the qualityscisteeds to be admitted that
most of quality costs assessment researches aiarsimeach other and they
state a certain dependency of quality costs altersion high-quality product or
on some individual processes. Researches undeadstiime interfaces between
quality costs and value creating processes. Suelashessment of quality costs
that is often fragmentary becomes inexpedient anltés not provide reasoned
information in the decision making process (Eldedddalubaid and Barber,
2006). Moreover, according to Reed, Lemak and M26®0), Tena, Llusar and
Puig (2001), the concept of quality is adjustedchgnging environment, which
influences changes of quality costs system as wellaccordance with new
approach quality is not just usual description obduct or service quality.
Quality in a broad sense reflects the systematiotpm the organization’s
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activity quality. According to this approach thesegm of quality management
covers the activities of all organizational pro@sssvhich correspond to the part
of the added value generating systems (KaplinsRp02 2004; Kaplinsky and
Morris 2001, Barnes, 2002; Christopher, 2005).

The aim of this paper is to address the followimgearch question: what

connection is between quality costs and added 9aliee latter issue is divided

into two separate issues: what quality costs imibeethe value added chain and
what is the tendency and intensity of this influghdn order to address this
research question, this paper integrates logical apstematic analysis of

scientific papers. To set up connections betweaditgucosts and added value
the authors develop and test model of quality cassessment in the aspect of
value added chain and conclude with some reflestioom the case study.

2 GENESIS OF QUALITY COSTS CONCEPT

Quiality costs concept

While the academic literature on quality costs bartraced to the 1950s (Juran,
1951; Feigenbaum, 1951; Lesser, 1954), constructidhe quality costs theory
related with empirical results is a much more rédavelopment. A considerable
amount of quality costs literature has been focused quality costs
implementation rather than searching answers ty™wsues. It is not probably
surprising that scientists and practitioners qoestie benefit of quality costs.

One of the most problematic issues that need tonéetioned is related with
appropriate quality costs definition. AccordingNtachowski and Dale (1998),
Wood (2013), there is no common agreement regardinfjed and clear
description of quality costs; therefore sometinfesre is a confusion because of
different terms of quality costs. Usually qualitysts are understood as the total
amount of conformity and unconformity quality cqstden conformity cost are
attributed to prevention and assessment qualitytsciis order to avoid
unconformity, and unconformity quality costs argiltited to the internal and
external non-conformance quality costs (e.g.: pcodueturn or re-production).

Dale and Plunkett (1995, 1999) argue that the tyuedists are the costs incurred
by the quality management system design, implenientamanagement and
costs related to the continuous improvement, producervice failures and all
other costs needed to achieve appropriate levetagfuct or service quality. The
issue of Australian Standard (2012, pp.8) provigiesity costs definition related
with a “costs incurred from failing to provide thequired product in the most
efficient and effective manner”. However, it is iorffant to note that some
authors understand quality costs as costs incaluedo non-qualitative product,
while other authors describe quality costs as ledated to inefficiency of
organizational activity. It is not sufficient to derstand quality costs as a set of
assessment of loss. This view is supported by OomaghSuthummanon and
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Einspruch (2004), who argue that quality coststeelaith a possibility to
increase product value, process output and custeatisfaction. These findings
link quality costs with an added value concept Wwhdentifies clear relationships
between the organization's activities, productsgd gmocesses. Considering
aspects of added value, a description of qualitgtscdbecomes too narrow
concept, i.e. description of quality costs has ritegrate the costs related to
processes quality and quality costs related toymtsdservice quality. Based on
these assumptions quality costs could be descabed

1. added value chain quality costs intended to wayréimé implementation
of defined characteristics during the resourceso ihe product
transformation process; and

2. added value chain failure quality costs relatechvét non-conformance
quality caused problems and effects.

Classification of quality costs

Classification of quality costs is one of the maasks in order to identify,
account and analyse quality costs. Organizatioh dbaided to manage quality
costs has to choose proper model of quality cegigh includes categories and
elements of quality costs (Omachonu, Suthummanah Bimspruch, 2004;
Ramdeen, Santos and Chatfield, 2007, Akkoyun aricaren 2009).

Crosby (1979 a, b), Juran and Gryna (1988) devdldyzsics of quality costs
classification and assessment by classifying tyfeguality costs to preventive,
appraisal, internal and external failure qualitytso Preventive and assessment
costs are ascribed to the group of conformancetyuaists, internal and external
failure quality costs are ascribed to the groupaf — conformance quality costs.

This paper is based on traditional grouping of iyatosts to categories of
prevention, appraisal, internal failure and extefaidure quality costs.

The more complex question of how prevention, agpaiaiinternal failure and
external failure quality costs could be describad &lso been found in a number
of scientific papers (Buthmann, 2007; Krishnan, #gand Husain, 2000; Kim
and Nakhai, 2008; Campanella, 1999; Kaner, 199@vdntion quality costs are
the costs committed for the actions within the s to avoid defects and
discrepancies and to minimize failure costs andscosated to inspection and
testing (Buthmann, 2007; Krishnan, Agus, and Husa090; Kim and Nakhai,
2008; Campanella, 1999; Kaner, 1996). Accordin@aoder and Rayner (1992),
in order to define prevention quality costs orgatians should evaluate situation
(and possible situation) that could influence orgation ‘s results. Prevention
quality costs also can be treated as an activitstiiiving to improve processes
and decrease waste. Yang (2008) recommends ingliidio prevention quality
costs category: quality planning activities, newdurcts review actions, training,
and process development and management activities.
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According to the statement of Cheah, Shahbudin Eaid (2011), prevention
quality costs are related to the creation, implemaitgon and support of quality
management system. Prevention quality costs anmeghbgleanned and incurred
before execution of different activities. Srivasta{2008) also agrees with this
point of view by stating that prevention qualityst® are related to the costs of
any activity intended to research, warranty andesese discrepancies.

Sorgvist (1998) indicates that prevention costs reoe the costs intended for
actions of bad quality correction, it is an investmto activity that warranties
certain level of quality. These costs could be @eat@d in parallel with costs of
loss.

Theoretically, the idea of prevention costs assessmllows organizations to
evaluate quality improvement costs in associatioth whe failure costs.

Moreover, the obtained results could outline amnogit quality level. However, it

is hard to implement such a system from a praciicgy. Usually in practice

organizations can evaluate only a small part afiaauality costs. According to
the Sorgvist (1998) segmentation method such quadists is related to the risk
of optimization.

Based on the theoretical analysis results, the oasitiof the paper describe
prevention quality costs as the costs intended tiier quality improvement

investments in order to prevent defects and disereips. As well as to decrease
failure quality costs and costs related to inspectand testing (assessment
quality costs).

Appraisal quality costs are the costs incurred $8easing the state of products
and processes in order to determine if they coomsgo the requirements or
specifications (Buthmann, 2007; Kim and Nakhai, 0Kaner, 1996).
According to the Krishnan, Agus and Husain (20@ppraisal costs are being
incurred in striving to determine level of correegence to quality requirements.
Srivastava (2008) agrees that appraisal qualityscase the costs intended to
assess correspondence to the requirements andcHieidations include costs
related to the work verification and control prazes

In case of every organization appraisal qualitytsosave to be optimal.
Constantly increasing appraisal quality costs daswsbadly designed processes
and constant need for quality improvement actions.

In order to assure the correspondence to estatdphirements level appraisal
quality costs are related to the assessment ohpset raw materials, outsourced
processes, products and services and etc. (KinNakflai, 2008). Moen (1998)

states that problem of quality costs assessmeatated to the fact organizations
do not determine added value. The big amount ofaggl quality costs can

indicate the problems related with a product oernmal process improvement
necessity.
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The above observations call for a comprehensiviewewef the appraisal quality
costs place in the quality costs classificatiormieavork (conformance quality
costs and non-conformance quality costs).

The appraisal quality costs are costs of routinwiacassessment that are based
on product or process specifications and that teelparranty the certain quality
level of product or process (for example: calilmatiinspection, testing and so
on), therefore this study keeps latter opinion.

Internal failure quality costs are the costs inedrdue to mistakes that indirectly
influence customer (Buthmann, 2007; Kiani, et2009; Kim and Nakhai, 2008;

Kaner, 1996). In other words, internal failure diyatosts are the costs incurred
due to mistakes, which are determined inside omgdioin, when products

haven’t reach customer. Internal failure qualitystsocover such elements as
surplus of resources, repair of product under mastufing, downtime, waste

and other. Assessment of these costs is complictited can include even such
elements as investigation of employees’ complaifitees for badly prepared

financial reports and so on. Internal failure qualtosts occur only in case

established quality standards were not reacheddsi vesults and that is being
determined before transferring the product to aqusto(Cheah, Shahbudin and
Taib, 2011).

Srivastava (2008) states that internal failure i(paosts are closely related to
discrepancies determined in stages of processepraddcts quality warranting.
Krishnan, Agus and Husain (2000) divide internalufa quality costs into two
groups. The first group of internal failure costxludes the costs related to
planning work and results of inappropriate decisiaaking, for example, costs
related to hiring of employee with inappropriatealification, dispersion of
inappropriate process attitude and etc. The segomap of internal failure costs
includes costs related to organization routinevégfi i.e. everyday activity.
These quality costs could be easily identified bycpss participants. However,
the authors of the paper highlight that often igamizations they are being
assessed as ,acceptable norm*.

The authors of the paper describe failure qualitsts as the costs that incurred
due to mistakes, that are being identified insidgaoization (in processes,
activity, during assessment of product's qualitg &tc.), when products do not
reach customer. In the same way it gives orgawizgta possibility to assess not
only internal failure costs but also to identifyapés where they occur. Based on
such information, organization can take groundealiuimprovement decisions
by relating them to quality costs intended to preive or assessment activity.

External failure quality costs are the costs inedrdue to mistakes that directly
influence customer (Sower, Quarles and Broussadd,/;2 Buthmann, 2007;

Kiani, et al., 2009; Kim and Nakhai, 2008; Kane99@). In Campanella (1999)
and Wood (2013) opinion, external failure qualitgsts category includes
complaints of customers, costs of warranty seryiloss of trade mark, costs of
decrease of market part and other. In scientiferdiure external failure quality
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costs often are nhamed as costs of lack of respbtsilin Srivastava’'s (2008)
opinion, external failure quality costs are thetsdlat appear after transfer of the
product to customer, i.e. during use of the prodiMist often they could be
identified when discrepancies, defects, spoilagksamilar defects appear when
customers use the product and which became knowrgtmizations because of
the customers’ claims, activity of warranty sergiceand costs of product
replacement. Krishnan (2006) divides external failoosts into two groups. Into
the first group of external failure quality coske tauthor includes the costs that
are related to delivery of the product to custoarat period of warranty service.
As an example the author presents the costs ofamigrservice, costs of wrong
delivery of product, costs of loss of customers saadn. Into the second group
of external failure quality costs the author in@adhe costs that are related to the
costs incurred by customer due to late productvesliand etc., and which are
being compensated by organization with penaltiesvéVer, in some cases such
descriptions of external quality costs related todpct’s end user do not reflect
structure of all external quality costs. Examplesspnted by Curkovic, Sroufe
and Landeros (2008) show that lot of organizatived to pay huge penalties and
fines during the last few years due to inappropristorage and utilization of
waste. The authors of the paper state that extéailale quality costs should
cover not only the costs related to customers Isat the quality costs related to
other stakeholders that organization’s activity sslkan impact, management
structure and etc.

External failure quality costs are treated as oh#éhe most significant quality
costs evaluation of which is the most difficultdamparison to other categories
of quality costs (Sower, 2004). This statement ased on the findings that
external failure quality costs are being sufferggally by customers and size of
these costs in many organizations reaches 50 ef@@mt of total quality costs.

Despite clear enough descriptions and relationstipsveen quality costs
categories, the detail elements of quality costegmies’ as an operationalized
construct is a gap in quality costs literature. &epng on the character of an
analysed industry many authors present differemiehts of quality costs. As
reported by Dale and Plunkett (1999) summarizetd i§ quality costs can be
used as guidance or as a source of ideas. Scseatigiractitioners should take
into account each industry specifics and their itpalosts drivers. The major
drawback of this approach is the lack of similaalgy costs sets which could be
used for a benchmarking purpose.

The assessment of quality costs has also beenjecsoba number of research.
Edward and Sahadev (2011) point out that assessofequality costs and
preparation of reports is the first step towardgpragram of quality costs
management. Information on quality costs can bel usehighlight the most
important improvement actions and to ground intiatof quality development
activities (Edward and Sahadev, 2011; Sharabi anavidow, 2010).

Organizations could expect more valuable benefly anthe case if all quality
costs are being assessed. Assessment of quality ioaseases possibilities to
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find costs that usually are reflected in organ@dd additional expenses.
Harington (1987), Akkoyun and Ankara (2009) stdtatt it is important to
coordinate the system of quality costs assessméht activities of process
development, i.e. to use the results of qualitytc@malysis for the continuous
processes or product improvement. Harington (1@87phasizes that one of the
most important quality costs assessment advantagtst decreasing quality
costs tendencies can be the best way to increaganigation’s profit by
improving quality and decreasing the need for aold#dl work resources, raw
materials and other elements. Although, qualityts@ssessment is not only a
quality costs management driver; it can also mallgraffect the reliability of the
assessed quality cost (Tawfek, Mohammed and R&12). A key problem
with these arguments is that researches usuallyiqggogeneral view on the
assessment of quality costs. The complex relatipadhetween various quality
costs elements arise the question of quality castessment field and depth.
Another big problem related with quality costs asseent is the use of obtained
information, which is in many cases related ab#liyato the results of
improvement activity. This shows that in many casé®ntion is given to
systems and methods of quality costs, but not éselts and possibilities for
improvement.

As such, the quality costs genesis representsfisigint problems of quality costs
theory construction and testing in the aspect ofeddvalue chain. Accordingly,
there is need to address the issue of quality dnstseasuring added value. In
addition, any conceptualization of the quality sostadded value relationship
should consider decomposition of organization gehsticated systems in space
of processes, identification of quality costs elatsg their grouping into
categories of quality costs by performing comparisebtheir relations to indices
reflecting added value.

3 RESEARCH FRAMEWORK

Performed analysis of scientific literature contemtowed formulation of
reasoned assumptions for creation of a researchefkark of quality costs
assessment in the aspect of value added chaimelfirst figure, a scheme of
logical steps in the creation of a research framkweb quality costs assessment
in the aspect of value added chain is proposed.
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Decomposition of an organization’s activities, identification of value added chain(-s) and groups of involved process(-es)
THE FORMATION OF ADDED\ ALUE CHAIN DIMMENSION

/ Develop and \ / Market and Sell\

/
Dexelop VISIOI] Manage Products Products and Deliver Products Manaae G ustomer
\ and Strategy \ \ and Services Service -
| and Services Services
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Second
step 7

SIBWoISn)

Sunnlies

Identifcation of added value chain process quality cost elements
THE FORMATION OF QUALITY COSTS DIMMENSION

Develop Vision and Strategy

paq | Aqa | IFaq | EFaq

Setting quality costs impact direction and intensity to the added value
13’:“’ ﬂ THE FORMATION OF RESEARCH FRAMEWORK OF QUALITY COSTS —
l ASSESMENT IN THE ASPECT OF THE VALUE ADDED CHAIN

P1 - Pn—process

PQQ - prevention quality costs

AQQ - appraisal quality costs

IFQQ - iternal failure quality costs
EFQQ - external failure quality costs
vZ direction vector

Figure 1 — A scheme of logical steps in the creatiba research framework of
quality costs assessment in the aspect of valuecaddain

First step: the formation of added value chain disien. According to deductive

point of view, by the first step of the researchniework of quality costs

assessment in the aspect of value added chaintiocreabliges to perform

decomposition of an organization’s activities, itiécation of value added

chain(-s) and groups of involved process(-es). Btep is based on Process
Classification Framework (APQC, 2012).

Second step: the formation of quality costs dimamsirhe second step of the
research framework of quality costs assessmenhenaspect of value added
chain from hypothetic-deductive point of view idated to the formation of
quality costs dimension in the aspect of addedevahain.

The assessment of quality costs in the aspect @aéchdralue chain is closely
linked with the analysis of process performance.otder to find the most
appropriate way to classify quality costs of addatle chain, the procedure of
this step is based on Multiple Criteria Decisionafysis (MCDA) methodology.
Considering principles of Multiple Criteria DecisioAnalysis principles is
formed two directions of quality costs classificatisystem in an aspect of added
value chain:

1. Assurance of complex assessment of quality costs.

2. Distinguish of quality costs elements for processlity assessment and
continuous improvement decisions (Dale and Wan2p00
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Numerous studies have argued that quality costsi@ian methods, concentrate
on the certain quality-related activities, whiclpkns the general quality costs,
but not all of the interrelated processes actigi{@hopra and Garg 2012, Chopra
and Garg, 2011; Fons, 2012, Luther and Sartawil2Bamudhin, Alzaman and
Bulgak, 2008, Kim and Nakhai, 2008). The first diten of quality costs
classification system in an aspect of added vahaencis to fulfil the gap of the
existing quality costs research results. Assurapiceomplex assessment of
quality costs facilitates a systematic and complpgroach to the assessment of
all added value chain quality costs elements. Goulshd Rawlins (1995) argue,
that based on the philosophy of continuous impram@maquality cost analysis
should show quality cost of each process, ratheam the overall product quality
costs. Therefore, facing with identified qualityst@valuation problems in order
to complete a list of quality costs elements theeee analysed a set of scientific
papers (Chopra and Garg 2012; Fons 2012, Chopr&argl 2011; Abdelsalam,
and Gad, 2009; De, 2009; Akkoyun and Ankara, 20@f), Mohanty and Lakhe,
2009; Srivastava, 2008; Ramudhin, Alzaman and Byl@#08, Yang, 2008;
Calegre and Papa, 2007, Eldridge, Balubaid, andd8ar2006; Bamford and
Land, 2006; Weheba and Elshennawy, 2004; Giakatikawa and Washitani,
2001; Roden and Dale, 2000; Juran and Gofrey, 1888)standards (Australian
Standard AS 2561-1982, 2012).The list of qualitgtsowas used to conduct
expert evaluation. The purpose of empirical studg W find out the key quality
costs of value added chain processes and to spqudiity costs categories
relations between the value added chain proceddes.research focused on
significant well-founded variables. Due to explamgtnature of the analysis was
chosen a qualitative research strategy. There waducted a list of independent
experts who were asked to evaluate the importaheelded value chai quality
costs elements and provide comments. The reseatatadcumulation was based
on saturation effect. For the evaluation of impoct quality costs elements in
the aspect of added value chain there was useth&pakert scale. To evaluate
scale internal consistency there was calculatednlé&rch's alpha coefficient
(¢=0,995). To test the compatibility of experts’ apim, Kendall’s coefficient W
was calculated. Based on the accumulative effepr@fentive actions (Lorente,
Rodriguez and Rawlins, 1998) relationships wergetedetween quality costs
elements in each added value chain process, ingracip of value added chain
process and in all added value chains (see Figure 2

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/2—2016 129

Develop Vision and
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Figure 2 — The relationship between quality cossnents in each added
value chain process, in each group of value addedincprocess and in all
added value chain

A detail list of quality costs is presented in App&.

Third step: the formation of research frameworkgo#lity costs assessment in
the aspect of the value added chain. By the thieg, saccording to nomothetic
point of view and inductive method and the secainelction of Multiple Criteria
Decision Analysis (i.e. Distinguish of quality cestlements for process quality
assessment and continuous improvement decisions) pegformed research
framework of quality costs assessment in aspeitteo¥alue added chain.
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In‘

Value added chain

Fluctuation of value ™

_— Materials, costs
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and results

Value added chain process groups and processes

PG1

Process group
P1 —» P2
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Value added chain processes quality costs groups

Prevention quality
costs

PQQ

Appraisal quality
costs
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Internal failure
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IFQQ

External failure
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Non value added quality costs

1 stage

2 stage

h 4
Added
value

indicators

S — 3 stage

‘ Quality costs influence (direction and intensity) on the added value

‘ Decisions for quality improvement ‘

Figure 3 — Research framework of quality costs ss$ent in the aspect of
added value chain

Research framework of quality costs assessmenth@naspect of added value
chain was composed of exogenous variables - prevequality cost, appraisal
quality costs, internal and external failure qyatibsts and endogenous variables
- added value indicators (e.g. productivity, operal efficiency, customer
satisfaction, etc.). During modelling stage wastaknto account the economic
meaningfulness, econometric bias and validity.

Research framework provides clear steps to follaality costs assessment in
aspect of the added value chain.

The first stage of quality costs assessment resdemmework in the aspect of
added value chain consists of identification ofetlgalue chain and its process
groups and processes. Moreover, in this stage mag@ns have to define

indices reflecting added value alteration.

The second stage is seen as quality costs in thectasf added value chain
identification stage. Because of this, the resefraamework is used to calculated
quality costs that are divided into the qualitytsdbat create added value and the
quality costs that do not create added value.

The quality costs genesis showed that quality castscientific studies are
mostly divided into groups of conformity and nonfmmity quality costs that
are divided into groups of categories of preventagpraisal, internal failure and
external failure quality costs (Castillo-Vilar, Qi and Simonton, 2012;
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Rambudhin, Alzaman and Bulgak, 2008; et al.). Sdierresearch confirmed
that there exists a negative relation between grafipreventive and appraisal as
well as internal and external failure quality costs. increasing preventive and
assessment quality costs decreases internal aednaktfailure quality costs.
However, it was determined that many scientistdentgaccumulative effect of
prevention quality costs to appraisal, internalufa and external failure quality
costs. Therefore, during expert assessment weil@roed theoretical insights of
Lorente, Rodriguez and Rawlins (1998). As a reguigvention quality costs
were ascribed to the group of quality costs thette added value (value added
quality costs), and appraisal, internal failure axiernal failure quality costs
were ascribed to the group of quality costs thahdbcreate added value (non-
value added quality costs).

Based on the multi-criteria decision making pritesp in order to confirm

relations between calculated value added qualitstscand non-value added
quality costs are calculated correlation coeffitSeMathematically quality costs
are calculated as follows:

k(VAQQ) = ayaqq + byagok(t) 1)
L k(tDk(VAQQ)-n(n+1)%/4

bVAQQ - Y [(tivage)l?—n(n+1)2/4 @)
Avage = a- bVAQQ)(n + 1) 3
k(NVAQQ) = ayyago + Pnvagek(t) 4)
b Y k(E)k(NVAQQ)-n(n+1)? /4 5

NVAQQ ™ 51 [(tinvage)l?—n(n+1)2/4 )
aAnvage — 1- bNVAQQ)(n +1)/3 (6)

Where:

VAQQ- value added quality costs;

NVAQQ- non value added quality costs;

t — period of time;

k(VAQQ)- i, VAQQ value in increasing t curve;
K(tvago) — I, t value in increasing t curve;
k(NVAQQ)- i, NVAQQ value in decreasing t curve;
K(tnvago) — I, t value in decreasing t curve;

n— number of recorded data.

All quality costs are calculated as a sum of valdéded quality costs and non-
value added quality costs:

TQQ = Yi=n k(VAQQ) + k(NVAQQ) 7)
Where:
TQQ- total quality costs.
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In striving to determine relations between valueeat quality costs and non-
value added quality costs, in the third stage, Hiphel linear regression analysis
is performed. According to Cekanavicius and Muraissk2014) regression
analysis allows to forecast values of endogenicabée according to values of
exogenous variables. Relations between value aalui@don-value added groups
of quality costs VAQQ & NVAQQ are considered statistically important when
significance level of the test is not bigger thapescent p < 0,05. In striving to
determine suitability of multipartite linear regsean method, there is calculated
a coefficient of determinatiorRf). With the reference to the sample size and
number of independent variables, in case of meltiplear regression there can
be used an adjusted coefficient of determinatiRfi%j. Adjusted coefficient of
determination shows part of dispersion of endogerfadded value) variable that
could be explained by exogenous variables (quabsts).

In this stage the influence of quality costs toextidalue is also calculated. For
that purpose, Setijono and Dahlgaard (2008) twoedional vector of influence

. . ( VA .
is also calculated. First part of vector's equa |%) shows the influence of
t

value added quality costs to added valwéy), the second part of vector's

equation(%) reflects the influence of value added quality sast non-
t

value added quality costs. With a reference ofymggion changing value added
quality costs influence vector change. Since depece between variables is
expressed by relative size, in order to denomiaatdysed data, two-dimensional
influence vector was transformed into scalar equation (7).

J (LA )2 4 (AVAQQLy, @

VAQQ: VAQQ:

v

Two-dimensional influence vector's value is equal/2=1.41. If calculated two-
dimensional influence vector exceeds an estimatatley it shows that
organization's investments to quality improvemediivaties were not sufficient
and it has a negative impact on added value. Twwedsional influence vector
allows showing new bounds for the generalizationgoélity costs impact on
added value.

4 PILOT STUDY RESULTS

The instrument to test the relations between vallsed quality costs and non-
value added costs was a case study. The reseaitamaed out during the
period of a whole year from 2012 January till 201&nuary in the textile
manufacturing company. A quality costs analysisftdv@as based on the
elements of quality costs in the aspect of addégevehain (seéppendi) which
were confirmed by the experts. Data were colletbedugh in-depth financial,
statistical and accounting data analysis and isgremterviews.
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The non-value added quality costs in comparisoim wotal amount of quality
costs were divided in the groups of the value addeih processes as follows:

In the group of vision and strategy developmentesses (define the business
concept and long-term vision; develop businesdegya and manage strategic
initiatives) the non-value added quality costs pnesa small part (5%) of total
quality costs amount. The non-value added qualigt of the products
development and management processes group (mamadact and service
portfolio; develop products and services) were etua8% of total quality costs
amount. The non-value added quality costs of theyrts sale development
processes groups (understand markets, customeds,capabilities; develop
marketing and sales strategy; develop and manageetimay plans; develop and
manage sales plans) were equal to 13% total quadgis amount. The non-value
added quality costs of the group of products mastufang and presentation
(plan for and acquire necessary resources (SupplinCPlanning); procure
materials and services; produce/manufacture/defweduct; deliver service to
customer; manage logistics and warehousing) wenaleéq 36 % of total quality
costs amount. The non-value added quality costth@fgroup of customers’
service management (develop customer care/custeeneice strategy; plan and
manage customer service operations; measure andagvaustomer service
operations) were equal to 28% of total quality s@hount. All non-value added
quality costs of the whole value chain were equa#%% of total quality costs
amount.

Therefore, in order to check the logic of the effetthe value added chain‘s

processes quality costs effect on the value addedsament model, the total
amount of all value chain's value added qualityt€osnd non-value added

quality costs were analysed and each month's tweedsional influence vector

was calculated. The costs of defective productewetiosen to represent added
value {A)indicator.

The obtained results reveal that during the penwdere the value added quality
costs exceed the non-value added quality costscalwalated two-dimensional
influence vector did not exceed nominal value (L,&Imeans that the increased
value added quality costs influence both the deered non-value added quality
costs and the decrease the costs of defective giodbuch results indicate that
observation of alternations of the two-dimensionm#luence vector, allows
determining the tendency and intensity of valueeaddost to the non-value
added costs as well as to the added value indg&ator

5 DISCUSSION AND CONCLUSION

This study adds some insights into developmentityuabsts theory. Especially,
it builds an opportunity to analyse the effect oflity costs on the added value.
The completed scientific research showed that tleer® uniform definition of
quality costs in scientific literature. Thereforegnsidering the definitions of
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quality costs proposed by scientists and the coxiiplef the added value the
definition of quality costs was revealed. More sfieally, it is significant impact
on added value considering the ‘enabling’ role uwéldy.

Another important finding relates to proposed resteramework which helps to
better understand the assessment of quality calsts,to distinguish the relative
importance to added value so that they can becoatental sources for
continuous improvement programs. The proposed resefdamework can
contribute to the field of quality costs analysisadded value chain aspect in
several ways. First, the research framework usegddalue chain approach
which is recognized as the dynamic system thatrgge®the costs of interaction
in the particular processes of added value chdie.résearch framework is based
on the assumption that added value will be gengnatesn the requirements and
(or) specifications which were established by trenstumers and (or) the
organization will be synchronized with the proceassehis will allow assuring
determined level of quality through decreased namfarmance costs. Second,
the assessment of quality costs in the aspect loevadded chain is useful as
quality costs complex assessment tool that isexhmwut observing the influence
of the quality costs results on the value addedhsiiering this the assessment of
quality costs from the perspective of hypotheticaleductive point of view is
associated with the selection of quality costssifecmtion method. On the basis
of the expert evaluation results preventive quatibsts are attributed to the
group of the value added generating quality costsreas appraisal, internal
failure and external failure quality costs areiltired to the group of the non-
added value generating quality costs. The meanihgthese results is
substantiated not by ordinary inductive summatidrgwality costs categories,
whereas the deduction affirms that such expandidheoquality costs categories
is recognized as the extension of Lorente, Rodagaed Rawlins (1998)
theoretical results. Third, this research framewodkild help to perform the
measurement of the added value chain quality aolt®nce on the value added.
Moreover, described vector that reflects the addalde changes could help
organizations to find right quality improvementians.

The assessment of the elements of the added vhkie quality costs, their
grouping into the value added generating and theevadded non-generating
quality costs and the revelation of their effe¢tend and intensity on the value
added are recognized as the biggest significandbeoempirical study of this
paper.

The results obtained provide valuable insightstifar scientists of the business
economic trends and the representatives of orgémiza in order to understand
the effect of quality costs on the added value.a@izptions could use the list of
the quality costs elements in the aspect of addéde\chain in order to assess the
added value chain quality costs, also to compaeeothtained results with the
added value indicators, in order to determine gpatiprovement actions.
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APPENDIX

The elements of quality costs in the aspect of dddkrie chain

Category of quality]

Process Quality costs PQO, Z(()QS(E‘)S IFQO,
EFQQ
Competitor assessment c¢ PQC
The economic situation analysis costs PQC
The legislative analysis costs PQC
New technologies accessibility evaluation c PQC
Define the business conc cology Iegislat?on analysis co i PQC
and long-term vision Consumer requirements analysis ¢ PQC
Process design co PQC
Stakeholder survey co PQC
Organizations characteristics analysis ¢ AQQ
Additional costs that occur because of errors in researchatadanalys IFQQ
Incorrectly identified processes cost cer IFQQ
The definition costs of strategic objectives argidator: PQC
Responsibilities assignment cc PQC
. Existing situation analysis co AQQ
Develop business strateg Developed strategy evaluation ct AQQ
Costs incurred due to improper performance goalsofectives for definin
indicators IFQQ
Strategic directions development ct PQC
Manage strategic initiativegStrategic directions evaluation c AQQ
Costs incurred for -established strategic directic IFQQ
Market research co: PQC
Customer surveys and analysis ¢ PQC
- |Responsible for product planning employsalary cost PQC
Manage g:)orggﬁ(t)and SeNV I dditional costs that occur because of errors amping produ IFQQ
Costs for bad understanding of customers' r IFQQ
Cost (market, sales, ...) related with incorreotipict planning (affecting tr IFQQ
subsequent processes, activities)
In design activities involved employee training tsos PQC
Product prototyping cos PQC
New product certification cos PQC
Production process improvement ¢ PQC
Pilot production and assembly work costs AQQ
Product design review co AQQ
Transaction costs associated with the test pradsting AQQ
The costs associated with repeated testing ifieeded to change prodi AQQ
desigr
The production process quality control ¢ AQQ
Production operations testing and inspection AQQ
Costs related to the failed test prod IFQQ
Personnel, equipment, raw materials and time esstsciated with redesigni IFQQ
the product
Develop products and [The product r-certification costs associated wthe changing product proje IFQQ
services The costs incurred by changing raw materials pwethan connection with th IFQQ
project change
Increased costs for downtime and delays in gefinoglucts on the dra IFQQ
amendment
Solving with the desigprocess quali-related problems co IFQQ
Additional working hours, equipment and materiatsoif the problems aris IFQQ
during production system verification process
The costs associated with the process-certification of improper proce: IFQQ
desigr
Costs related with increased production amountssaiok IFQQ
Compensation for customers who have suffered lahseso improper produ EFQC
design
The costs for the customer complaints, associatédpaoduct design, solutit EFQC
The costs associated with returned products fazdtssed by design errors & EFQQ
disposal
Understand markets, |Customers and market assessment PQC
customers, and capabilitiegvlarket segments analysis cc PQQC
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Category of quality

Process Quiality costs P costs
QQ, AQQ, IFQQ,
EFQQ
Internal and external busineenvironment analysis co PQC
The costs of competing products rese PQC
Costs related to the mislabelling market opporitesjtmarket segmen IFQQ
identification
The costs that occur because of errors in reseadilata analy: IFQQ
Marketing strategies and evaluation indicatorst@eaos PQC
Marketing plans development cc PQC
Develop marketing and sal Customer onalty an_d value_a definition e PQC
strategy [Costs assoc!ated w!th the incorrect naming of n_tami!lgmeni IFQQ
Costs associated with the wrong product brand ipasig IFQQ
Costs associated with the wrong product pri IFQQ
Costs associated with incorrect sales cha IFQQ
Sales forecasting co PQC
Sales strategdevelopment cos PQC
Determination of sales strategy and performancieaioirs cost PQC
Sales opportunity analysis cc AQQ
Developed sales strategy evaluation ¢ AQQ
Develop and manage pg;tstincurred due to improper setting of saleeaihjes and performan IFQQ
: indicators
marketing plans Cost related with incorrect defined value for theduct for different marke IFQQ
segments
Sales budget conversion c¢ IFQQ
Losses associated with twrong set of designed product variable c IFQQ
Losses associated with the wrong specified progajected regular cos IFQQ
Losses associated with incorrectly calculated tgepted sales reveni IFQQ
Salesplans for development co PQC
Sales plans for assessment costs AQQ
Develop ar:g nr:anage saleales plans correction cc IFQQ
P Loss of missed sales chani IFQQ
Costs associated with incorrect information abast@amers IFQQ
Raw material supply planning ca PQC
Raw material supplier evaluation cc PQC
Costs related to ttsuppliers certification PQC
Investments in the raw materials testing equip! PQC
Reward employees for the raw materials inspectimhtestin PQC
Raw material certification co: PQC
Raw material inspection co AQQ
Costs incurred due to procurement of raw mateedduation and testir AQQ
equipment maintenance and calibration
Cost of downtime, additional inventory costs, safvguality problems cos IFQQ
due to bad quality raw materials
Raw materials purchased replacement cost, whickaapg incorrectl: IFQQ
. assessed supplier
Plan for and acquire  [The costs of raw materials dueproduct supply dele IFQQ
necessary resources - — - IFQQ
(Supply Chain Planning), Costs incurred of elimination of purchased raw miale
Procure materials and |Costs incurred by replacing raw matel IFQQ
services Costs incurred in solving problems related to thality of purchased ra IFQQ
materials
The costs incurred by processing products manufeatoy acquiring ne\v IFQQ
materials and additional inventory, related witho®r quality of purchased re
materials
Additional labour costs reprocess poor quality raaterial: IFQQ
Additional costs when poor quality materials areidgitt and it is an urgel IFQQ
need to buy another material
Cost of downtime, as well as the purchase of aafwiiinventory due to poc IFQQ
quality raw materials
Returned products storage coststhey were processed by using f-quality EFQQ
raw materials
Costs associated with rework of returned prodimsause of the poor qual EFQQ
raw materials
Operations quality planning co PQC
. |Quality assessme and control equipment design and development PQC
Produce/Man(;Jfa(;,ture/Delw Respgnsible for quality training(j:op 5 : PQC
produc Quality Department personnel cc PQC
Quality training cos PQC
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Category of quality

Process Quiality costs costs
PQQ, AQQ, IFQQ,
EFQQ
Quality improvement cos PQC
Costs for the purchase of quality conimeasurement instruments & PQC
equipment
Inspection and testing instruments acquisition maihtenance cos PQC
Inspection and testing co PQC
Production operations restructuration ¢ PQC
Production operations improvement ¢ PQC
Product quality planning co: PQC
Product quality assessment, control and inspeetipipment design ar PQC
development costs
Testing or validation of equipment acquisition andintenance cos PQC
Manufacturing process validation cc AQQ
Quality system audit co: AQQ
Scheduled operations inspection, testing and aodit AQQ
Product quality assessment ¢ AQQ
Process quality assessment costs AQQ
Maintenance and calibration cc AQQ
Testing and inspection data revision ¢ AQQ
Process review preparation and analysis costs AQQ
Acting process interference detection and faultyesigcost AQQ
Product quality assessment ¢ AQQ
Product inspection and functional test equipmerihteaance cos AQQ
Costs associat with product quality control wol AQQ
Costs associated with the maintenance and cabbratork AQQ
Product correction actions cc IFQQ
Proceed correction actions co IFQQ
The costs incurred in taking operation correctiotioas IFQQ
Re-process / operation inspection / testing ¢ IFQQ
The costs, when you need to pay for additional wgrkours, managing n- IFQQ
conformance product that was identified duringghecess
Costs of raw materials and equipment needed fcimproving process IFQQ
resulting non-conformance product
Costs of additional worked hours and used raw riadgéewhich arose due IFQQ
improper destruction of controlled process produentconformance produgt
Cost of downtime, as well as tpurchase costs of additional inventory in ol IFQQ
to improve the proce
Costs that arose to eliminate deficiencies in theity control systel IFQQ
Costs incurred due to the of -compliant quality orde IFQQ
Costs resulting from a delay in time to comply wik order IFQQ
Costs for the removal of defects after finisheddpiat inspectio IFQQ
Troubleshooting or improper process analysis (st&n a product is mac IFQQ
Nor-conformance product co IFQQ
Manufactured products re-process or repair costs IFQQ
Re-inspection / testing cos IFQQ
Costs for additional working hours of the accumatanor-conformance IFQQ
products
Costs of materials needed for th-processing accumulated r-conformance IFQQ
products
Costsarising from the treatment and repair of returnemtipcts that have bes IFQQ
properly checked after production
Costs related with rising returned -conformance products in stock, wh IFQQ
was not properly checked after production
Costs arisinfrom the delay deliver product to the market, whghue tc IFQQ
poorly carried out final inspection
Additional costs due to improper final product iesfion and testing (e.g. IFQQ
fine)
Ecology legislation noncompliance f IFQQ
Specific manufacturing requirements for individaastomer design co: PQC
Individual customer manufacturing services planruogts PQC
Individual production of raw materials distributipfan deliver cost PQC
Deliver service to customelCosts oicustomers feedback survey on the provided se PQC
Manufacturing services quality assurance ¢ AQQ
Losses associated with individual service plan IFQQ
Losses associated with incorrectly prepared madetiatribution pla IFQQ
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Category of quality

Process Quiality costs costs
PQQ. AQQ, IFQQ,
EFQQ
Nor-conformance production service ct IFQQ
Production services n-conformance identification co: IFQQ
Responsible for sales /logistics staff trainingtspsonveying knowledge abc| PQC
the product
Operatincinstructions for users delivering cc PQC
Protective product packaging cc PQC
Special equipment for the transportation of thedpob acquisition an PQC
maintenance costs
Cargo insurance co: PQC
Manage logistics and |Product inventory and spare parts analcos AQQ
warehousing Costs associated with the wrong transportationdideepreparatiol IFQQ
Repeated delivery costs for the during deliveryaigad errot IFQQ
Costs incurred as a result of pricing uncertaimtgrool IFQQ
Costs associated with returnproducts storag IFQQ
Transportation costs of returned prod EFQC
The costs associated with defective or EFQC
Costs incurred due to incorrect product deli EFQC
Costs incurred by replacing the product or spart EFQC
Consumer service strategy design ¢ PQC
Develop customer Cost; related to the anglysis of'existing.custlo' PQC
; Provided after sell service quality level idengfiion cost PQC
care/customer service
strategy Costs relateq to consumer feedback data an AQQ
Costs associated with the wrong set of consumenset IFQQ
Costs associated with the incorrectly identifieigaell service IFQQ
Supporting service quality cost PQC
Customer service improvemecost: PQC
Customer service centre cc AQQ
Costs incurred due to inadequate communication tivéhlcustome EFQC
Costs related to customer dissatisfac EFQC
Compensation to consumers for delivered-conformance product or (an EFQC
provided non-conformance after sell services
Orders related with aft-sales services faults cancellation ct EFQC
Extra working hours and additional materials coslated with no- EFQC
Plan and manage customesonformance after sell service
service operations Customer loyalty loss co EFQC
Cost of the loss of the organization's i EFQC
Costs of loss of market sh. EFQC
Costs related to the product label EFQC
Costs that occur in the processing and repairingmed no-conformance EFQQ
product
Warranty claims cos EFQC
Warranty repair cos EFQC
Fines paid for customers related with damage/infaysed by nc- EFQC
conformance products
Measure and evaluate Customer sa_tisfacti(_)n survey cc _ _ PQC
. - _|Costs associated with identificationquality improvement decisio PQC
customer service operatiol I - - - .
onsumer complaints analysis and dec-making cost EFQC

ISSN 1335-1745 (print) ISSN 1338-984X (online)



144 QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA 20/2—2016

ABOUT THE AUTHORS

Dr. Asta Daunorieré currently employed as senior lecturer by the Stlodo
Economics and Business at Kaunas University of feldgy. As a freelance
consultant Asta’s professional expertise relateth wuality management and
value chain design. Asta gained her doctor of gbibiy in Social Sciences
(Economics). Asta’s research interests exploreityugdspecially quality costs)
and process management, sustainable universitypasidess models, and value
chain management areas.

Prof., dr. Eglé Staniskieneis a professor at the Department of Management,
School of Economics and Business, Kaunas UniversityTechnology. Her
research interests are sustainable universityaisadtie development, quality
management systems, higher education quality relseagducation policy
research methodology and interdisciplinary reseagtte is an author of more
than 40 publications.

ISSN 1335-1745 (print) ISSN 1338-984X (online)



