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The theoretical and practical aspects of managing expenses
on product quality assurance

Here the essence of cost management to ensure product quality is revealed. The feature of grouping the quali-
ty expenses developed by an American scientist A. Feigenbaum is examined. A particular attention is_given
to the classification of expenses by F. Crosby, which is based on the pursuit of zero level of defects in the or-
ganization (enterprise). We generalize the specific experience of the Japanese company «Toyota»‘in manag-
ing costs in general, including the costs of providing quality products. Given is the characteristic of the pro-
cess of managing expenses associated with providing quality of products at Russian enterprises and compa-
nies. There is also a conclusion that within the international standard ISO 9004, the classification of expenses
for quality is built on the basis of different methods of data collection, presenting and analysis of financial in-
formation elements.
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The essence of quality costs and increasing interest in this category

Quality of products determines the extent of the company survival in market conditions, the pace of sci-
entific and technological progress, the growth of production efficiency, saving all types of resources used in
the enterprise.

Quality is a philosophical category expressing the inner certainty of an object, through which it is pre-
cisely this and not another. Economic definition of quality is set of properties that show the extent to which
the object satisfy our needs [1; 51].

The quality expenses are determined primarily by the costs associated with the implementation of prod-
uct life cycle stages. This is the cost of marketing, research and development, manufacturing, delivery and
installation, support. The quality expenses can be both internal and external. The first are defined by the in-
ternal activities and the costs associated with production. The second are the costs associated with suppliers,
consumers, agents, dealers, etc. [2; 158].

The quality expenses are of great importance, as they are almost always quite high and represent a de-
crease of profit and loss of orders. The expenses associated with quality, have a wide range and are deter-
mined by system failures, defective goods, overtime work, late delivery, complaints about service and war-
ranty, product reviews, etc.

At present time, the interest in this category of costs has increased dramatically. This is due to the ever
increasing competition, which is forcing manufacturers to take various measures to minimize expenses. Nu-
merous studies and information survey conducted by companies show that the expenses associated with
quality, typically range from 5 to 25 % of a total turnover [2; 159].

Products become more expensive because of extra costs that can be avoided. Determination of unneces-
sary-costs is‘possible using the the measurement. Measuring costs allows selecting activities related to the
product quality at different stages of the product life cycle. This makes it possible to consider quality as a
parameter of business activity. Measuring the quality expenses focuses on high-cost areas, and offers the po-
tential to reduce expenses. It allows evaluating the activities and provides a basis for comparative evaluation
of different products (goods or services), processes and departments. Measurement is the first step on the
path to management.

Stages of expenses on product quality formation

It is known that the quality of products must ensure consumer satisfaction with his requests, their relia-
bility and cost savings. These properties are formed in the course of the entire reproductive activity of the
enterprise, at all stages and at all levels. Together with them, the cost value of the product is born, which
characterizes these properties, ranging from product development to the planning of its realization and after-
sales service. Figure 1 shows the chain of formation of expenses and the cost of goods (or services).
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Figure 1. The chain of expenses and cost formation
(this work's data [3; 205])

The chain of expense formation allows specifying the principle of quality assurance and seeing when,
that is, at what stage of activity, and where, in what unit it is realized. Thanks to each stage and unit head
responsibility, it is clear who is responsible for product quality. What do we mean by guarantees, are the
technical, technological, environmental, ergonomic, economic and other indicators of quality, which provide
customer satisfaction.

These indicators have a qualitative expression and include planned, actual and criterialproduct qualities.

Classification of product quality expenses developed by A. Feigenbaum

Before proceeding to the analysis of modern classification of expenses on quality, let us focus on the
different approaches of foreign scholars in the field of quality management.

Abroad, in the theory of quality management, there are two main classifications of product quality ex-
penses [4; 175]:

1. Classification by A Feigenbaum;

2. Classification of the E. Crosby school.

One of the most complete structures of the quality expenses developed by the American scientist
A. Feigenbaum'is shown in Figure 2.

As can be seen from Figure 2, Feigenbaum has classified the manufacturer's quality expenses into four
groups (direct expenses):

—The expenses on monitoring and quality inspection (estimation costs);

— Theexpenses on preventive actions;

— The expenses onremoval of internal defects;

~ The expenses on removal of external defects.

A. Feigenbaum was able to formulate the general problem of the expense allocation between the
groups, which minimizes their overall value. In special cases it gives useful results, but also leads to the logi-
cal difficulties, as in the process of solving this extreme problem some «economically feasible» level of de-
fective product or inconsistencies appears, which seems absurd in principle. In addition, this approach poses
a false dilemma of classifying certain types of expenses (ambiguous in nature) to one or another of the four
groups. But the most important is the separation of quality expenses from the total costs of the enterprise,
leading to the assigning of a quality controlin to an independent function and the loss of a direct link of this
activity with the results of the business.
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Figure 2. Structure of quality expenses designed by A. Feigenbaum
(this work's data [5; 205])

Classification of quality expensessuggested by F. Crosby

A renowned specialist F. Crosby has suggested a different approach, which consists in dividing the ex-
penses into two categories. It is based on the pursuit of zero level of defects in the organization (Fig. 3).

Quality expenses
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Poor quality product Product quality control Production costs: Consumption costs:
prevention costs costs fixing, rework, etc. reclamations,
support, etc.

Figure 3. Classification of quality expensessuggested by F. Crosby
(this work's data [4; 176])

As seen from Figure 3, Crosby distinguishes the expenses associated with the production of the «right
product at the first time» (the price of compliance), and the expenses caused by the need to correct that in-
consistency or defective goods (the price of mismatch). For the diagnosis of the level achieved by the organ-
ization in relation to understanding the problems of quality, Crosby has introduced the so-called maturity
grid. However, practical implementation of Crosby's approach due to a number of reasonsdid not always lead
to the desired results. For example, while aiming for «zero defects» in meeting the demands of consumers,
we can easily get stuck in today's understanding of «what is a zero level of defects» and overlook the unstat-
ed or emerging requirements. We will feel that we have achieved «zero defects» and all is well, but in fact
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the business is in grave danger. In addition,in order to make the slogan stop being just a slogan, a specific
mechanism is needed, to bring to each employee's attention individual criteria of his activities in terms of
achieving «zero defectsy.

Summarizing the experience of a Japanese company «Toyota»

on production cost management

The famous Japanese company «Toyota» highlights the following stages of activities in the field of
quality assurance: production planning, product design, production preparation, production, production con-
trol, sales and service, service quality control. At the same time, the defined responsibilities and actions of
each department guarantee the quality at these stages (Table 1).

Table 1

Japanese company «Toyota» departments’ activities in the production costs management

| Functional activities | Implementingunits | Cost regulation operations | Relevance |
1 2 3 4
Production planning Planning across the | 1. Determination of the target costs on the +
corporation basis of the new product and profit planning,
and then the distribution of these costs into
components
Production plan- 2. Development of a target volume of in- +
ning department vestments
Department of en- 3. Distribution of target costing between 0
gineering support design departments
Accounting de- 4. Distribution of the target volume of in- 0
partment vestments between the planning departments
Product design Production plan- 1. Determination of costs on the basis of the +
ning department prototype
Engineering de- 2. Evaluation of the possibilities of achiev- +
partments ing the target cost
3. Taking necessary measures to reduce the -
difference between the target costs and ex-
penses, determined on prototype
Production prepara- Production plan- 1. Determination of costs, considering the +
tion ning department preparation of lines and investment plan
Engineering de- 2. Evaluation of the possibilities ofachieving +
partments the target cost
Engineering sup- 3. Taking measures to reduce the deviations +
port of production from the target cost
Product control 4. Determination of the amount of 0
department investment in equipment
5. Assessment of the production plans, the 0

conditions of production and making deci-
sions about the manufacturing or launching
the parts
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1 2 3 4
Supply Supply department | 1. Assessment of shipping plans and pur- 0

chase conditions

2. Establishing control over the prices of 0
suppliers (comparison of the whole and real
cost reduction, analysis and taking the
necessary measures)

3. Evaluation of opportunities to reduce the

prices of suppliers, helping suppliers in .
implementing measures to reduce costs
Production and con- Executing depart- 1. Implementation of cost management
trol ments through:
a) Planningof financed costs (production 0
department and management);
Accounting de-
partments b) Reduction of costs in the initial projects 0
(for each type of product and each cost
factor);
¢) Work among the staff on carrying out n
activities aimed at reducing costs
Sales and service Executing depart- | 1. Determination of the real costs of new 0
ments products by a comprehensive assessment
Accounting de- 2. Participation in the analysis and 0

maintenance of functional checks on cost
management meetings and meetings of
various committees

partments

+ — crucial actions;
0 — actions that have some impact, which can be further neutralized.

Note. This work's data [6; 130-132].

Table 1 shows that all phases of the company's activity include elements of cost management.
Russia's experience in managing the costs associated with ensuring product quality

According to Russian experts [6; 77], the costs associated with quality are (Fig. 4):

a) the costs of providing and guaranteeing the proper level of production quality (new product costs);

b) the costs associated with losses in case of failure to achieve the proper level of quality (product de-
velopment costs):

During the development, production mastering and the direct release of new products, the so-called core
costs reveal, much of which reflects the cost value of the various factors of production, as well as overhead
and general economic expenses attributable to the production through an estimate of the costs and additional
costs due to the improvement of production and restoration of the product quality to the proper level in case
of failure to achieve it.

One of the items of the additional expenses is the costs of quality assessment, including:

— the cost of supervisory staff;

— the cost of special testing equipment;

— checking department's or quality service's extra costs;

— the costs of information in the field of trade;

—the costs of organizing and carrying out sample surveys of consumer opinions about the product

quality.
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The expenses for quality loss prevention consist of the following items:

— the costs of reworking products that don't meet the requirements of consumers and the standards;

— the costs of verification, repair and modernization of professional tools, equipment, technology;

— the costs of implementing the quality system within the organization (its equipment, staff), develop-
ment of standards, and other documentation.

| PRODUCT QUALITY ENSURING EXPENSES |
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Figure 4. A'model of the Russian Quality Award
(this work's data [7; 78])

There is another group. of expenses that should be attributed to the basic or additional depending on the
novelty products when they occur. These are the costs of defects and their correction. Their value may fluc-
tuate dramatically-and consist of the costs of products identified as defective in the future if there is irrepara-
ble reject, or, in addition to this, the costs of correcting them if the defect is not final. This may also include
payment of moral and (or) physical damage caused to a consumer by a defective product. In the latter case,
the costs associated with product quality, or rather lack of it, can be very high.

Classification of quality expenses in the 1SO 9004

A variety of different approaches to the estimation of the quality expenses, an understanding that for a
successful business, assessing the need for financial planning and control, have been reflected in the second
version of ISO. Thus, in the ISO 9004, a classification of quality expenses is built on the basis of different
methods of data collection, reflecting and analysis of financial information elements.

In the international standards for quality systems noted is the importance of assessing the effectiveness
of the quality system from a financial (external) point of view. An effective quality system (QS) may have a
critical impact on a profitability of the organization, in particular, by improving the economic activities,
which leads not only to a decrease in defects and the costs of manufacturing products, but also to reducing
the costs associated with the using the product.
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International standards provide, for the purposes of uniformity, matching and synthesis of economic da-
ta, recommendations only on certain methods of calculation the quality expenses for the external (financial)
reporting on the activities of the manufacturer within the quality system [8; 25, 26]:

1. The method of calculating the quality expenses. This method determines the quality expenses that are
a result of internal economic operations and external work. It is recommended to analyze the components of
expenses basing on a RAF model (prevention, evaluation, defects). The prevention and evaluation expenses
are a good investment, while the defect costs are considered losses.

2. The method of calculation of expenses associated with the processes. This method is used to analyze
the cost of compliance. Expenses to meet all the consumers' demands in the reliability of the existing process
are related to the costs of mismatch, that is, with costs due to violation of the existing process.Detection of
inconsistencies is the source of savings.

3. The method of determining the losses due to poor quality. The main attention is paid to internal-and
external losses due to poor quality and the definition of tangible and intangible losses. Examples of external
and intangible loss are the reduction in future of sales volume due to customer dissatisfaction. Typical inter-
nal intangible losses are the result of loss of productivity due to a rework, poor ergonomics, missed opportu-
nities, etc. Material losses are the internal and external costs resulting from defects:

These methods do not exclude the use of other ones, their improvement or a combination:

Financial aspects of the quality system reflected in the ISO 9000are the most complete characterization
of approaches to determining the quality expenses that are currently in use abroad:
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C.I. Mawmb6eroBa, 3.A. EckepoBa

OHIMHIH canaJjbl 00J1YbIH KAMTAMACHI3 €Ty IIbIFbIHAAPBIH 0aCKAPYAbIH
uTimMaik skoHe ic-TaKipuOeiK TycTapbl

Makanana OHIMHIH canajnbl OOJIybIH KaMTaMachl3 €Ty IUBIFBIHAAPBIH 0OacKapy[JblH MOHI AallbLIFaH.
Amvepukanaplk franeiM A, DelireHOayM yYCBIHFaH camara JKYMCAJaTblH IIBIFBIHAAPABI TONTACTHIPY
epeKILeiKTepl KapacThIpbliraH. ¥HbIM (KOCIOPBIH) KbI3METI yzepiciHle akaynap JCHreiiH Heuire NeiiH
TOMEHACTYAI Ko3aelTiH wbiFbiHAapabiH @. Kpocbu xikremecine keHin Geminren. YKanouusiaei «Toioray
(MpMachIHBIH INBIFBIHAAPIBI TyTacTail OacKapymarbl ToipuOeci, OHBIH INIHIE camaHbl KaMTaMachl3 €Ty
IIBIFBIHAAPBIH  OacKapynblH — aiipbikimia — Toxipubeci  xanmmpuianrad.  MCO-9004  Xanslkapanislk
CTaHJApTTapbIH/A callaFa XYMCaJaThlH LIBIFBIHIAD KapKbUIBIK aKIMapaTThl )KHHAY, YChIHY )KOHE TallgayIblH
op Typul Tociinaepine GaliIaHBICTHI KIKTEJETIHIITT TypasIbl KOPBITEIHABI )KacalFaH.
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C.III. MamberoBa, 3.A. EckepoBa

Teopernueckne u MpaKTHYECKHE ACMEKTHI yIPABJIEHNUS 3aTPaTaMHu
Ha o0ecrevyeHne Ka4ecTBa MPOAYKIIUH

PackprITa CymHOCTh ympaBieHHs 3aTpaTaMd Ha oOeclieueHHe KadecTBa NMpOXyKIuu. PaccMoTpeHa ocobeH-
HOCTh TPYIIHPOBKHM 3aTpaT Ha KayecTBO, Pa3pabOTaHHOM aMepHKaHCKUM y4ueHbIM A. Peiirenbaymom.
Vneneno BHuManue kinaccuduxanuu 3arpat @. Kpocbu, B OCHOBE KOTOPOH JIEKHUT CTPEMIICHHE K HYJICBOMY
YPOBHIO J1e(eKTOB B Mpoliecce NESATENbHOCTH opraHuzauuu (npeanpusarus). O6obmaercs cnenupuyeckuit
OmbIT SIMOHCKOM ¢upMbl «TolfoTa» 1O yHpaBICHHIO 3aTpaTaMH B IIEJIOM, B TOM YHCIE 3aTpaTaMH
Ha obecriedeHre KadecTBa NMPOAyKIUH. JlaHa XapaKTepuCcTHKa MPOLEcCy YHpaBICHUs 3aTpaTaMH, CBSI3aHHO-
My ¢ oOecIlieueHneM KadecTBa IMPOAYKIUH HAa POCCUMCKUX MPEANPUSATHIX U KOMIAHUSX. JlemaeTcs BEIBOX O
ToM, 9T0 B MexxayHapoansix cragmaprax VCO 9004 xmaccupukamus 3aTpaT Ha Ka9eCTBO CTPOUTCS UCXOJIS
13 pa3INYHBIX METOJI0B cOOpa, TIPECTaBIeHHs 1 aHAIN3a DIIEMEHTOB (PMHAHCOBOM HH(OpMarmy.
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