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Economic criteria of
production quality management and loss minimization

Abstract. Purpose of the paper is to identify economic criteria of production quality management and determine the methods of
loss minimization. Methods: comparative analysis, analogy, comparison and correlation. Results: economic advantages of stan-
dardization and metrology are determined. The list of quality cost components is defined; cost of quality analysis and assessment
is provided. Assessing the relevance of the selection criteria for quality management in the management systems associated pri-
marily with the objective of minimizing losses. Criteria for evaluating the quality of the quality management system and ways to min-
imize losses have been proposed. Conclusion: the authors’ research measuring the cost of quality can be part of any quality man-
agement program. The described methods provide real opportunities for the identification and measurement of quality costs.
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[OKTOP 3KOHOMUYECKMX HayK, npodheccop kadheapbl ynpasneHnsa NpoMbILAEHHBIMW NPeAnPUATUAMM,

®reoOY BINO «MpKyTckuii rocy4apCTBEHHbIN TEXHUHECKUIA YHUBEPCUTET», PoccuA

Cano)xHukos A. A.

OOKTOP 3KOHOMMYECKMX HayK, npodeccop, PrEOVY BINO «bpaTckuii rocyaapcTBeHHbI yHUBEpCUTEeT», Poccua

JloHumx . A.

[OKTOP TEXHNYECKUX HayK, npodheccop, 3aBeayowmii Kadeapor ynpasneHnA Ka4eCTBOM U MEXaHMKMN,

®rboOY BINO «MpKyTckuii rocy4apCTBEHHbIN TEXHUHECKUIA YHUBEPCUTET», PoccuA

JKOHOMUYECKUE KPUTEPUU MEHEMKMEHTa KayecTBa Npon3BoAcTBa U MUHUMM3ALUA NOTePb

AHHOTauuA. B cTaTbe BbIABNEHbI 9KOHOMUYECKME KPUTEPUM MEHEIKMEHTA KayecTBa U MeToAbl MMHUMM3aummn notepb. Oxa-
paKTepu30oBaHbl 3KOHOMUYECKME MpenMyLLecTBa CTaHAAPTU3aUMN 1 METPOIOrMN, KOTOpble aBTOpbl paccMaTpyBaloT Kak oc-
HOBHblE MHCTPYMEHTbI peLleHnA 3aaad. VIcnonb3ya MeToabl CPaBHUTENbHONO aHannaa, aHanorum 1 Koppenauum, onpegeneHsl
KOMMOHEHTbI CTOMMOCTM Ka4ecTBa NPoM3BOACTBA, a TakXKe CTOMMOCTY aHanmn3a 1 OLeHKN KadecTBa. B pesynbtate nposeneH-
HOro nccneaoBaHnA CHoOpPMyNMPOBaHbI PEKOMEHAALIMN OTHOCUTESbHO Bbi6opa KpUTepues obecrneveHna KayecTsa MeHeA>KMeH-
Ta 1 peanusauuy nyTen Ana OOCTMXKEHWA MUHUMU3auMm noTepb. B yacTu 1). onpeageneHna meTonoB noanepXXaHna ycTonum-
BblX TEMMOB 3KOHOMMYECKOro POCTa; 2). 060CHOBaHMA BHEAPEHUA MPUHLMMNOB MEHEeIXXMEHTa KayecTBa, 06ecrnedmBaroLmx
BbICOKYIO KOHKYPEHTOCMOCOBHOCTb NpeanpuATyA; 3). hopmmpoBaHmna 3pheKTUBHOrO BOCNPOMU3BOACTBA U MOAEPHU3aLMM Npo-
MBbILLMIEHHOCTM, MOBbILUEHWA MHBECTULIMOHHOW NPUBIIEKATENBHOCTM NPY COKPAaLLEHUN U3LEePXEK U NOTEPb, YTO NMO3BONUT MOy-
YNTb OLLYTUMbIN APEKT N OPUEHTUPOBATLCA HA NOTPebUTENs.

KnioueBble cnoBa: Ka4yeCcTBO NPOU3BOACTBA; YNpaBieHWe KayeCcTBOM; MUHMMM3auUMA noTepb; koHuenumAa PQC (Production
Quality Management); cTaHgapTusauus; METPONorua; ONTUMM3aumA 3aTpaT Ha KayecTBo.
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IPKYTCbKUNIA fep>KaBHUIN TEXHIYHUIA yHIBepcuTeT, Pocia
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[OKTOP TEXHIYHUX HayK, npodhecop, 3asigyBay kadenpu ynpasriHHA AKICTIO | MeXaHiKw,

IPKYTCbKINIA fep>KaBHUIN TEXHIYHUIA yHIBEpcuTeT, Pocia

EKOHOMIiYHi KpuTepii MeHeXMEHTy AKOCTi BUpOOHMLUTBaA Ta MiHimi3auii BuTpaT

AHoTaUiA. Y cTaTTi BUABIEHO EKOHOMIYHI KpUTEpii MEHEAXXMEHTY AKOCTI Ta MeToAM MiHiMi3auii BTpaT. OxapakTepnsoBaHo eKo-
HOMIiYHI nepeBary ctaHaapTU3adii i MeTponorii, Wo po3rnAfalTbCA aBTOPaMM AK OCHOBHI IHCTPYMEHTW BUPILLEHHA 3aBAaHb.
BrkopuctoBytoun MeToam MOpiBHAMBLHOrO aHanisy, aHanorii Ta KopenAuii, BU3Ha4eHO KOMIMOHEeHTW BapTOCTi AKOCTI BUPOO-
HULTBA, a TaKoX BapTOCTi aHani3y 1 OLiHKM AKOCTi. B pe3ynbTaTi npoBeAeHOro AocniaXXeHHA chopmynboBaHO pekomeHaaulii
LWoao BMOOpY KpUTepiiB 3abe3nedeHHA AKOCTI MeHeDKMEHTY i peanisaujii WiAXiB AnA AOCATHEHHA MiHiMisauii BTpaT. Y YacTuHi:
1). BUSBHAYEHHA METOAIB NiATPUMKM CTIMKMX TEMMNIB EKOHOMIYHOIO 3POCTaHHA; 2). 06rpyHTyBaHHA BNPOBAAXKEHHA NPUHLMMIB Me-
He>KMEHTY AKOCTI, WO 3a6e3neyyoTb BUCOKY KOHKYPEHTOCMPOMOXXHICTb NiANPUEMCTBA; 3). (hOpMyBaHHA ehEKTMBHOIO BiATBO-
PeHHA Ta MoAepHi3aLii NPOMUCNOBOCTI, MiABULLEHHA IHBECTULIHOI NpuBabnMBOCTI MNPV CKOPOYEHHI BUTPAT i BTPAT.

Knto4yoBi cnoBsa: AKicTb BUpOOHUUTBA; yNpaBniHHA AKICTIO; MiHiMi3auia BuTpaT; koHuenuia PQC; ctaHgapTnsauifa; MeTponorisa;
onTMMI3aLiA BUTPAT Ha AKICTb.
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Introduction. The relevance of the selection criteria for
quality management in the management systems associated
primarily with the objective of minimizing losses. The impor-
tance of this problem is confirmed by the possibility of achiev-
ing the following criteria (Lontsikh P. A., & Schadov M. I., 2011):
e the level of satisfaction of needs;

e justainability and the priority of competitive advantage (pro-
gressive, rating);

e criteria for the formation of long-term vision and mission of
providing a reliable forecast of development;

e availability of resources;

® risk assessment and minimization of losses.

The current state of economics requires conducting re-
search of economic regularities related to quality assurance of
goods, services and quality management. As the result, the the-
oretical base of the new, contemporary scientific direction has
been formed — economics of quality.

Economics of quality is a part of the economic science,
which studies the interrelation of quality indicators of objects or
phenomena with economic indicators. It is an independent part
of the total economic system of the organization, designated to
resolve a series of individual economics tasks in the domain of
quality assurance and improvement, and to provide competitive
advantage of products, intended to address a number of impor-
tant, popular and urgent economic problems. The immediate
target of the economics of quality as a science is description,
explanation and forecasting of regularities of the effect of qual-
ity onto processes and phenomena of social life.

Taking into consideration the entire system of economic
relations, economics of quality facilitates the search of optimal
solutions for social and economic problems at all levels of
administrative hierarchy (municipality, city, region, country, inter-
national unions, and international organizations). The research
area «Economics of quality» can be represented as an orderly
system, which includes the tools of economics of quality, e.g.
standardization, quality management, metrology, testing, train-
ing, forecasting and assessment. Both state and private struc-
tures of not only national, but also international level take part in
their functioning.

The system of economics of quality enables to provide as-
sessment of any object at any level of management (product,
real property, enterprise, body of local government, region), ack-
nowledgment of compliance of product and its unrestricted cir-
culation in the internal and international markets, competitive
advantage of economics — in this determining the relevance of
the problem and motivate the tools used to achieve the goal.

Brief Literature Review. A lot of attention is presently ded-
icated to issues of quality management in the economic publi-
cations of the researcher community. Various aspects of quality
management are considered in studies of Lontsikh P,
Shchadov M. et al. (2011),0krepilov V. (2011, 2012), Nechaev A.
(2013), Savitskaya L. (2002), Feigenbaum A. (1986) etc.

The monograph Douglas C. Woods how s that low quality
increases the cost of production and cause costs related to the
low quality of products, is to create a complex system of checks
and control products, as well as a was teofres our ces a tall
stages of production. Hansen J. T. proves that the growth of
direct production costs is only part of the total costs of insuffi-
cient quality. In studies conducted Rampersad H. K., are meth-
ods and principles of total quality management on the basis of
which reached minimize losses and reduce costs.

Purpose of the research is to identify economic criteria of
production quality management and determine the methods of
loss minimization.

Results. Maintaining stable rate of economic growth, high
competitive advantage are only possible on the path of inno-
vative development of the country’s economy, which calls for
constant quality upgrade. By promoting the reduction of costs,
upgrade of production facilities and training of staff, quality
becomes the key to success, facilitates efficient reproduction
and upgrade of industry cluster, improves investment attrac-
tiveness of both individual enterprises and regions in general.

In order to reach complete understanding of the economics
of quality, it is necessary to discuss the economic advantages
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of the above-mentioned tools — standardization, metrology, qua-
lity management [1].

Standardization is one of the key factors affecting the up-
grade, technological, social and economic development of Rus-
sia, as well as improvement of the country’s defense capacity.

Standardization is expected to provide the following:

— development of fair competitive edge of the product
(works, services);

— manufacture and circulation of innovative and high-tech
products;

— improvement of product (works, services) safety level
and quality;

— protection of life and health of citizens, private property
and property of legal entities, state and municipal property;

— protection of environment, life and health of animals and
plants;

— prevention of actions misleading the buyers, including
consumers;

— energy efficiency and resources saving;

— positive economic effect on reduction of diversity level;

— information support.

Uniformity of measurements remains one of the core condi-
tions of efficiency of research and development, management of
production and other facilities, diagnostics and treatment of dis-
eases, reliable accounting of material assets and energy
resources, product quality control, labor safety conditions, envi-
ronment protection, reliability of communication and transport,
defense of the state.

It is important to note the importance of measurements in
execution of commercial transactions through reduction of costs
and elimination of disagreements through application of mea-
surements.

An efficient system of commercial measurements yields con-
siderable economic benefits, including:

— consumer protection;

— creation of equal conditions for all participants of com-
mercial transactions;

— efficient control of resources;

— identification of fraud;

— reduction of disagreements and cost in commercial tran-
sactions;

— acquisition maximum profit for the state on export of raw
materials.

Establishing economically optimal areas of development for
metrological support is one of the key economic problems of
metrology.

Quality improvement is accomplished through use of inven-
tions, creation of new products, new technologies, offer of new
services etc. This contains the essence and rationale of innova-
tions. It is well known that innovations may be created and
implemented in virtually all aspects of human life, including in
economics, ecology, social development. Special attention
should be dedicated to innovations in management. One spe-
cific type of such innovations is implementation of modern qual-
ity management methods, in particular, creation of quality man-
agement systems.

Over 30 years of positive experience of implementing
these systems at the enterprise level show their high efficien-
cy. Results of numerous surveys indicate that systems pro-
mote higher satisfaction among consumers, standardization
(and, therefore, harmonization) of business processes, crea-
tion of favorable conditions for implementation of other mana-
gement systems - environment protection, occupational
health and safety etc.

Many modern companies are oriented at consumers and
they strive to improve quality of their products to maximize ful-
fillment of consumer demands. Any serious attempt to improve
quality requires consideration of the amount of costs associa-
ted with this activity, since the objective of continuous improve-
ment of quality is not only fulfilment of consumer’s expecta-
tions, but also doing so at the lowest price. This is possible only
through reduction of cost required to accomplish quality, how-
ever, reduction of these costs, in turn, is only possible if they are
clearly defined and measured. This is why measurement and
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accounting of the Cost of Quality (CoQ) must be on the agen-

da of modern managers. Before proceeding with the descrip-

tion of the existing methods for assessment of the cost of qual-
ity, it is necessary to provide a definition for the term «costs»
and provide a more detailed classification of the cost of quality

[2].

In contemporary practice, cost of quality is understood as
the combination of costs, which are determined by the need to
accomplish or maintain a particular level of quality at enterpris-
es, i.e. determined by fault prevention actions, planned quality
control, elimination of errors inside and beyond the firm, as well
as implementation of external managerial functions in this
domain [3].

The sum of all costs of quality constitutes the total cost of
quality. This cost is composed of cost of preventive actions, cost
of control and cost of loss (internal and external). Change in the
achieved level of quality is reflected in the change of compo-
nents, and, accordingly, of their sum — total cost of quality [4].

Analysis of the cost of quality consists of determination of
the research method for cost of quality and activity within the
quality management system, while assessment of the cost of
quality consists of the activity related to determination of inter-
relation and impact of the cost of quality onto economic indica-
tors of the organization activity model. Main targets of analysis:

— |dentification and assessment of the amount of required
investments into provision (safeguarding) and improvement of
quality;

— Provision of the required quality of manufactured products
while minimizing total costs of production and operation;

— Identification of interrelations between cost of quality and
results of the company’s economic activity;

- Determination of critical areas of production activity, which
call for measures to improve production organization.

As noted above, economics of quality is immediately relat-
ed to the concept of «cost of quality». This concept appeared in
the 1950s. Several main approaches to accounting and assess-
ment of the cost of quality can be distinguished.

In 1951, Joseph Juran published his «Reference Book on
Quality Control», which proposed the classification of quality
costs. This work received the name of «PAF-model»
(Prevention, Appraisal, Failure). In accordance with that model,
cost of quality is divided into:

e preventive costs (cost of works for development and planning
of quality loss reduction),

e assessment costs (cost of control and testing),

e costs incurred due to failures, related to loss due to inade-
quate processes of design and production, which, in turn,
may be related to external or internal defects [3].

The first and the second categories yield to control by
means of management, while the third category describes the
loss.

This approach to assessment, accounting and analysis of
the cost of quality became the basis of the British standard BS
6143:1992, which was later ratified in the system GOST R as
standard GOST R 52380.3-4005. Quality management guide.
Part 2. «Model of prevention, appraisal and failure» [5; 6].

Relation between types of costs and total cost of quality is
indicated at Figure 1.

The key disadvantage of this theory and that by solving the
task through search of extremum, an optimal ratio of the cost of
quality can be found. However, this will result in a certain «eco-
nomically justifiable» level of defects. It does appear appropri-
ate to consider this level acceptable [7].

However, lately companies began to assign high priority to
preventive measures. Thanks to use of new technologies, the
industry was able to reduce the number of failures, while
human error reduced through production and control automa-
tion. Figure 2 illustrates the contemporary model of optimal cost
of quality.

In 1979, one of the world-renowned American specialists of
quality management Philipp Crosby published his book
«Quality for Free». In his studies of the cost expression of qual-
ity, he put forward the concept of Zero Defects. This means that
the producer has to pay not for quality, but rather for absence of
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Fig. 2: Contemporary model of the optimal cost of quality
Source: Own research

quality. Each worker must perform his/her work right the first
time.

The proposal put forward by Ph. Crosby is related to split-
ting the costs into two categories. This approach differentiates
the following:

e costs related to production of the «right products the first
time» (cost of compliance).

e costs incurred due to the need to mitigate the omitted non-
compliances or defects in products (cost of non-compliance).

Total cost of compliance and cost due to non-compliance
combined produce the total cost of process. The model of costs
can be generated for any process of the enterprise [1]. The
approach of Philipp Crosby was implemented in another British
standard BS 6143:1992, which was ratified in the Russian sys-
tem GOST R in the form of standard GOST R 52380-2005
Quality Management Guide. Part 1. «Model of the cost of
process» [5; 6].

In 1960-1970s, the term «cost of quality» was mainly
used to measure production and warranty costs. However, at
a later stage, managers developed the understanding that all
services and departments of an enterprise make mistakes
one way or another. This is not only true for «blue collar», but
also «white collar» jobs. It was estimated that mistakes made
by the latter account for 20% to 35% of the total cost of qua-
lity [8].

In order to engage the administrative staff into activity for
improvement of quality and reduction of costs caused by
defects, the term «defect», which predominantly belongs to pro-
duction, was replaced by «error» [9].

Specialists did not exhibit uniform understanding of the
term «cost of quality». It was originally interpreted as the «Cost
of poor quality» The concept of PQC (Poor Quality Cost) is dif-
ferent from preceding concepts in several provisions, as it
divides the costs into the following categories:



1. Direct PQC:

a. Controllable PQC:

— cost of error prevention (related to rendering assistance to
staff in correct performance of their work);

— cost of assessment (related to determination of product
quality compliance);

b. PQC for elimination of the consequences of errors omit-
ted:

— external error;

— internal error;

c. equipment-related PQC (investments into testing equip-
ment plus the cost of area occupied by this equipment);

2. Indirect PQC:

a. Costs incurred by consumer due unsatisfactory quality;

b. Costs related to absence of consumer’s satisfaction;

c. Cost of lost reputation [2].

Model of the cost of process PQC presents the systems of
economic properties, which are concentrated at the process,
rather than products or services. The cost of process is defined
as the total cost of the 2 groups of costs:

1) Conformal (required) costs — actual cost of the process
performed in compliance with requirements of standards/spec-
ifications;

2) Nonconformal (additional) costs — excessive costs rela-
ted to increase of the cost of process due to unsuccessful
implementation.

Unfortunately, contemporary systems of accounting do not
provide the opportunity to identify all components of the cost of
quality and analyze the collected data. The Activity-Based
Costing (ABC) method can be proposed as a solution to this
problem. This method constitutes a procedure for distribution of
overheads and indirect costs in individual types of works/oper-
ations on a pro rata basis to real costs when using a particular
type of resources.

The method of Activity-Based Management (ABM) takes
into consideration all processes in the company with breakdown
by type:

— processes generating added value for customer;

— processes generating added value for company;

— processes, which do not generate added value (e.g. miti-
gation of errors in issued invoices);

— processes to maintain activity of the company (e.g. an-
nual mandatory audit).

This method deploys process-oriented economic tools,
such as ABC and Activity-Based Budgeting (ABB). In combina-
tion, they create the methodology for processing of economic
information and activity-based management - <ABC — ABB —
ABM>» [10].

There are specific features in each direction of implementa-
tion of innovative achievements into production as part of scien-
tific and technical process. These features are taken into con-
sideration in calculation of the annual economic effect.

Alongside with other indicators, the annual economic effect
is one of the main elements for calculation of capital invest-
ments’ economic efficiency and new equipment.

Conclusion.Thus, the authors of this publication have
made a significant contribution to the development of problem
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analysis to ensure the competitiveness of enterprises and the
definition of performance indicators. These criteria apply the
system of indicators of profitability, calculated as the ratio in the
general form of profit to the cost.

Moreover, depending on the objectives of the study, the
numerator and denominator of this fraction may be specified
that, in turn, allows for factor analysis of cost-effectiveness,
based on which the detailing was carried out.

In conclusion, we point out that the practical value of the
authors’ research measuring the cost of quality can be part of
any quality management program. The described methods pro-
vide real opportunities for the identification and measurement of
quality costs, thus, contribute to targeted efforts to improve
quality and reduce costs.
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