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QUALITY CONTROL DEVELOPMENT AT THE STRATEGIC LEVEL
Lim Chandeth, Antonina Shostakovska, Petro Tsymbal, and Ganna Vlasova

Abstract. The paper deals with the scientific and methodological approach to quality control
of the industrial enterprise development at the strategic level based on adapting the control
system to the life cycle stages of the organizational structure and products of the industrial
enterprise, through which the transition between the stages of the life cycle and the quality
of the enterprises’ development in a strategic term can be detected. In terms of the products’
life cycle, the task of control at the strategic level is to detect promptly the stage when the
products no longer meet the needs of the market, and to control the transition efficiency from
stage to stage. To solve this task, it is proposed to use the following indicators: the dynamics
of sales volumes; the dynamics of the products’ market share; the coefficient of products’
competitiveness; the dynamics of products’ profitability; the coefficient of product
expectation on the market, etc.
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1. Introduction

Managing the quality of industrial enterprise’s development effectively is impossible without
taking into account the life cycle. Moments of the life cycle stages are very important for an
industrial enterprise, and the quality of enterprise development depends on what
management decisions were made. When considering an industrial enterprise as an economic
system under the life cycle refers to the stages of the process, covering all the states of the
system, from the moment of the enterprise’s establishment and to its shutdown (Blanchard &
Fabrycky, 2010). Also, it should be borne in mind that an industrial enterprise is an artificial,
not a living system, therefore, the closing stage is not mandatory. That is, the life cycle of an
industrial enterprise can be regarded as a limited set of stages or states in which the enterprise
is developing. Depending on what stage of the life cycle the industrial enterprise is, it is
necessary to focus attention on various aspects of activities. Thus, in the initial stages of the
life cycle, it is necessary to increase control of costs, and in the stages of maturity the main
thing is to control and forecast the income for timely adaptation to changes in the competitive
environment.

Moreover, in terms of quality control over the industrial enterprise’s development, the life
cycle includes both that of the enterprise as an organizational structure and the life cycles of
products. These components of the overall life cycle of an industrial enterprise determine
which factors are subject to strengthened control and analysis to ensure timely correction and
direction of development in the most promising trajectory.

2. Literature review

Quality management ensures that an organization, product or service is consistent. It has four
main components: quality planning, quality assurance, quality control and quality
improvement (Rose & Kenneth, 2005). As systemic thinking is bringing more holistic
approaches to quality, the process and products are considered together rather than as
independent factors in quality management. The influence of quality thinking has spread to
non-traditional applications outside the walls of manufacturing, extending into service sectors
and into areas such as sales, marketing and customer service (Selden & Paul, 1998).

The issue of quality control development at the strategic level is not new among today's
publications of scientists who offered tools to handle the components of this issue (Huang et
al., 2018; McAdam et al., 2019; Rehhausen et al., 2018). But it should be noted that these
researchers did not consider sufficiently the specificity of control at the strategic level;
moreover, the issue of adapting the control system to those stages of the life cycle, which is
now an industrial enterprise, remains beyond their analysis. That is, the life cycle of an
industrial enterprise can be regarded as a limited set of stages or states in which the enterprise
develops (Azevedo et al.,, 2017). Depending on what stage of the life cycle the industrial
enterprise is, it is necessary to focus attention on various aspects of activities. Thus, in the
initial stages of the life cycle, it is necessary to increase control over costs, and in the stages of
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maturity, there should be monitoring and forecast of income in order to timely adapt to
changes in the competitive environment.

Moreover, in terms of quality control over the industrial enterprise’s development, the life
cycle includes that of the company as an organizational structure and the life cycles of its
products (Ali et al., 2019). These components of the overall life cycle of an industrial enterprise
determine which factors are subject to strengthened control and analysis to ensure timely
correction and direction of development in the most promising trajectory.

The findings proved that scientific community around the world analysed quality control
development from the different points of views: competitive advantages (Boiko et al., 2019;
Dzwigoft et al., 2020; Kwilinski et al., 2020); production costs (Dementyev & Kwilinski, 2020);
research methodology (DZzwigot & Dzwigot-Barosz, 2018; Dzwigot, 2019a); controlling in the
management process (DZzwigot & Wolniak, 2018); enterprise restructuring process (Dzwigof,
2019b); national security (Dzwigot et al., 2019a); investment attractiveness (Dzwigol et al.,
2019b Lyulyov, et al. 2017); management system at an enterprise (DZwigot et al., 2019c);
innovation development (Kondratenko et al.,, 2020; Kuzior & Zozulak); sustainable
development (Dalevska et al., 2019; Kuzior et al., 2019; Lyulyov et al., 2019; Vasylieva et al.,
2018; 2019); ICT development for the management (Kwilinski, 2017; 2018a; 2018b; 2018c;
2018d; 2019; Kwilinski et al., 2019a; 2019b; 2019c¢; 2020a; Kwilinski & Kuzior, 2020; Tkachenko
et al., 2019a; 2019b; 2019c); financial activity (Kwilinski et al., 2020b; Pajgk et al., 2016); and
energy security (Pajak et al., 2017).

3. Methods

When considering the quality control over an industrial enterprise development from the
standpoint of operational, tactical and strategic control, adaptation to the life cycle refers to
strategic control. Strategic quality control of the industrial enterprise’s development is
characterized by the following features: it covers significant time periods in which significant
changes in the environment occur; it summarizes the conclusions of operational and tactical
control; it provides the basis for determining the further strategic objectives of the industrial
enterprise; it determines the main types of products of the industrial enterprise and monitors
the need for their changes; it creates a knowledge base on developing industrial, financial,
marketing, personnel, innovation, investment and other activities of the industrial enterprise;
it provides a comparison of the achieved quality development indicators with possible
alternatives; it serves as a basis for correcting strategic plans; it creates the information basis
for the long-term distribution of the industrial enterprise’s resources; it establishes
performance indicators for further quality control development, both strategic and
operational and tactical; it provides study of the environment and adaptation to it.

It is proposed to control the quality of the industrial enterprise’s development at the strategic
level to carry out both the assessment and analysis of the trajectories of quality indicators of
development that are comparable to the stages of the industrial enterprise’s life cycle. In turn,
the industrial enterprise’s life cycle is characterized by the state of the environment and by
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the stage the components of the overall life cycle of the enterprise are at. Finding a company,
its products or technologies at individual stages of the life cycle determines which strategic
goals can be set for an enterprise and how the quality of development should be monitored.

When analysing an industrial enterprise as an organizational structure, the following stages of
the life cycle are traditionally separated (Voronina, 2010; Romanov, Basenko, and Zhukov,
2009). These are: the stage of creation, on which the organizational structure is formed, the
assortment of products and technologies production is determined, contacts with the key
contractors are established; the stage of development, at which the required level of
specialization is achieved, formal communications are established, production volumes are
expanded and the staff is growing, and the organizational culture of the enterprise crystallises;
the stage of maturity, at which the organization receives the maximum effect from the
previous stages, above all, the economic effect; the stage of the crisis, at which traditional
methods of activity are ineffective because of inconsistencies with the external environment
that has undergone significant changes.

The task of controlling the quality of the industrial enterprise development in terms of
controlling the life cycle of an organizational structure is to ensure the transition from the first
and second stages to the third one, and the maximum long-term retention in the third stage
(maturity stage) with the timely detection of signs of the fourth stage (crisis) in order to avoid
it by implementing restructuring (return to the second stage).

In order to identify the organizational structure’s crisis, the control system for the industrial
enterprise development at the strategic level should promptly identify changes in the external
environment that adversely affect the economic efficiency of the enterprise and cannot be
eliminated without restructuring and reorganization of the enterprise. Also, the monitoring
system for the industrial enterprise development should oversee the achievement of the goals
and objectives that were previously set for solving problems that need to be reorganized.

As indicators that characterize the quality of the industrial enterprise’s development in terms
of control over the life cycles of the organizational structure, the following are the most
relevant indicators: conformity of the branch network to the actual market; the risk of
antimonopoly investigations; compliance of capacities with demand volumes; an indicator of
decision-making efficiency; indicators of the dynamics of overall economic efficiency, etc. The
first three indicators give an opportunity to assess how the current organizational structure of
the industrial enterprise is in line with the external environment, and whether there are signs
of transition from the third stage of the life cycle (maturity) to the fourth (crisis) one.

The correspondence of the branch network to the actual market is proposed as a comparison
of the amount of support costs to the amount of savings from its reduction in the case of an
over-developed network, or as a comparison of the amount of the network support costs to
the amount of potential revenue loss from the lack of branches in the event of a lack of
network development:
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(4)

where MVF — conformity of the network of branches of the industrial enterprise’s
organizational structure to the actual market for v-th network option;

V" — the cost of maintaining an additional network of affiliates for v-th the network
option for the time period considered;

ered —saving on reducing the network of branches for the v-th variant of the network for
the considered time period;

V,°* —the amount of potential revenue loss due to the lack of affiliates for the V-th option
for the network over the period considered;

m, —number of affiliates for the Vv -th option of the network;

m° — the optimal number of branches at the current level and distribution of demand for

the industrial enterprise’s products;
I, —discount rate t -th period for bringing monetary indicators to a single measurement;

VP — costs to support an additional network of affiliates t -th period;
V"™ — savings from reducing network affiliates t -th period;
VtIOS —amount of possible income loss from the absence of affiliates t -th period;

V —number of branch network options;
v=1..V.

Branch network options are considered over a period of time that is adopted at an industrial
enterprise as a basis for strategic management. At the same time, for each time period, there
may be various versions of the organizational structure of the industrial enterprise’s branches
and subdivisions. The cost of the solution for each of these options is reduced to one period
due to the discount rate. This indicator allows controlling the development of the enterprise
in accordance with changes in volumes and geography of demand. If the indicator is beyond
the scope of standards, an industrial company must make strategic decisions on creating new
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branches and production facilities, or vice versa, reducing existing ones to optimize logistics
costs.

Capacity compliance ratio reflects whether distribution and capacity are relevant to the
demand geography. This indicator is related to the previous one and provides an opportunity
to control the initial signs of gaps between the production and consumption of industrial
products. The calculation of the gap is proposed to take into account the cost of production
and consider the same negative as excess production over consumption, and vice versa:

w ng|Q§,k _QgD,k|' Pg,k
R _ 9

(5)
ZQ;k : Pg,k
g.k

where R®P — an indicator of the gap between industrial products’ production and

consumption;
Q;k — production output K -th species in the g -th region in the natural measure;

Q;k — consumption of products K -th species in the g -th region in the natural measure;
P

g.k
K —the number of product types manufactured by an industrial enterprise;
G —the number of geographic regions in which the company is present;
k=1...K;

g=1...,G.

—the cost of producing k -th species in g -th region;

An indicator of the antitrust investigations risk is relevant for large industrial enterprises,
which, due to their successful operation, seized a large market share, which leads to the risk
of applying antimonopoly legislation to them.

In case of excessive risk of antimonopoly measures, the industrial enterprise must restructure
its organizational structure, for example, splitting up the company into several smaller ones.

An indicator of decision-making efficiency reflects whether the industrial enterprise’s
organizational structure meets the requirements of modern management. With the
enterprise growth, the management system may not be able to keep up with the scale of
activity and the increasing complexity of the organizational structure; therefore, monitoring
the indicator of decision-making efficiency makes it possible to assess the quality of how this
particular aspect of the industrial enterprise’s management develops. The indicator of
decision-making efficiency consists of speed estimations, formalization and automation of the
decision-making process, and the calculation is based on the principle of "passing through a
bottleneck", that is, the worst of the component results is chosen:

Ddes — min {Dspd’ Dfrm, Datm} (6)
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where D —an indicator of the decision making efficiency of the industrial enterprise;
D — the rate of decision-making of the industrial enterprise;
D™ — an indicator of formalization of the decision-making process at an industrial

enterprise;
D™ — an indicator of automation of the decision-making process at the industrial

enterprise.

The speed of decision-making is evaluated as the weighted average for a typical set of
decisions on managing an industrial enterprise, with the weighting of each decision depending
on the terms of its approval or acceptance:

Za:(wipd ° pirt) (7)

3

Dspd —

1| unsatisfactory
wP? =1 2| satisfactory (8)
3| excellent

where D — the rate of decision-making of the industrial enterprise;

spd
a
industrial plant;

art

p, — a fraction « -th a typical solution in the total number of management decisions

W " — assessment of the speed of acceptance or approval « -th typical solution at an

reviewed by an industrial enterprise.

Table 1. Evaluating the speed of decision making in the organizational structure of the
industrial enterprise

The level at which the Rate estimation

decision arises / the level

at which the decision is Excellent Satisfactory Unsatisfactory
approved or accepted

Strategic / Strategic less than 3 hours less than 1 day more than 1 day
Strategic / Tactical less than 5 hours less than 1 day more than 1 day
Strategic / Operational less than 1 day less than 2 days more than 2 days
Operational / Strategic less than 2 days less than 3 days more than 3 days
Operational / Tactical less than 1 day less than 2 days more than 2 days
Operational / Operational less than 1 day less than 2 days more than 2 days
Tactical / Strategic less than 5 hours less than 2 days more than 2 days
Tactical / Tactical less than 1 day less than 2 days more than 2 days
Tactical / Operational less than 5 hours less than 2 days more than 2 days

Source: the authors’ own research.
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Speed is evaluated when coordinating decisions among different levels of management, or
among different units at the same level. The evaluation criteria are shown in Table 1.

Evaluation of the managerial decision formalization is made by analysing job descriptions and
establishing, firstly, how complete the description of the processes necessary to make a
decision in job descriptions is, and secondly, whether there are conflicts among various job
descriptions.

Z(C;rm 'ng,rm ) poalrl) (9)

Dfrm: o
3

1| unsatisfactory

w!™ =1 2| satisfactory (10)
3| excellent
1| absent

c/™ =10,5| insignificant (11)
0,2 | essential

where D™ —the indicator of decision-making formalization at the industrial enterprise;

frm

c, — evaluation of the existence of conflicts in the adoption or approval of a typical

a

solution at an industrial enterprise;

w™ — evaluation of the formalization of acceptance or approval « -th typical solution at

a

an industrial plant;

pj” —a share « -th of the typical solution in the total number of management decisions

considered at the industrial enterprise.

The evaluation criteria of whether the formalization of the processes of managerial decision
making in the job descriptions is sufficient and transferred to the quantitative assessment are
shown in Table 2.

Evaluation of whether there exist collisions at the acceptance or approval of model decisions
at an industrial enterprise is proposed based on the following assumptions. In the absence of
collisions, a coefficient equal to one is used and formalization estimates are not adjusted. If
there is no more than one conflict when the same function or process according to the
instructions is to be performed by different persons with the same authority, then the
coefficient 0.5 is used. If there are more collisions, then it significantly worsens the possibility
of effective management, therefore it is necessary to use a coefficient of 0.2. The indicator of
automation of the decision-making process at the industrial enterprise is calculated as a share

Lim Chandeth, Antonina Shostakovska, Petro Tsymbal, & Ganna Vlasova
Virtual Economics, Vol. 3, No. 1, 2020


http://www.virtual-economics.eu/

67
www.virtual-economics.eu ISSN 2657-4047 (online)

of business processes, the execution of which is accompanied in the information system of the
enterprise.

Table 2. Evaluation of the Decision-Making Formalization in the Organizational Structure of
the Industrial Enterprise

Type of Rating
management
decision Unsatisfactory Satisfactory Excellent
Apprt_wal of M|55|r.1g .|n job Only liability is established E.stébllshed responsibility and
decisions descriptions timing
Solutions Missing in iob Only the basic principles of ~ There are separate
development descri gtior:s decision making are methodological guidelines
P P defined and guidelines
Decomposition Missing in job Th.e r.espon5|b|I|ty and Ic?a.sm A hierarchy of decomposition
. o principles of decomposition . .
of solutions descriptions are defined is established
Control over L o
Missing in job Criteria and norms of control

execution of Only liability is established
decisions

Source: the authors’ own research.

descriptions are established

Also, when analysing an organizational structure, indicators that are less related to life cycles
can be used, but they can provide additional information on the quality of the industrial
enterprise’s development: the coefficient of lanquity, the coefficient of functions duplication,
the coefficient of centralization, the coefficient of information use efficiency, the coefficient
of the control level, the coefficient of territorial concentration (Olubodun et al., 2010).

Indicators of the dynamics of overall economic efficiency, which are subject to control at the
strategic level, provide an opportunity to identify and assess the change in the life cycle stages
of an industrial enterprise. These indicators include: profitability; market share; the company’s
market value; production volumes, etc.

Thus, depending on the stage at which the vital organizational structure of the cycle is, the
basic indicators of control can differ. At the stage of creation, the main thing is the
correspondence of the branch network to the actual market and the matching of capacities to
demand volumes. At the stage of development, the indicators of market share, volumes of
production and sales, and market value of the company are coming to the fore. At the stage
of maturity, the importance of the risk indicator for antimonopoly investigations, the
efficiency of decision-making, and the market value of the company increases. At the stage of
the crisis, the main indicators are profitability, as well as those indicators that are related to
the causes of the crisis.
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Thus, the proposed indicators provide an opportunity to monitor the quality of development
and life cycles of industrial production at the strategic level. At the stage of research and
development, the main factor is the coefficient of product expectation on the market; at the
stage of introduction into production and market output, these are the dynamics of sales
volumes and the dynamics of the products’ share in the market; in the stage of maturity and
maximum sales, these are the dynamics of sales volumes, the dynamics of profitability of
products and the coefficient of competitiveness of products; and at the stage of aging and
withdrawal from the market, it is the dynamics of products’ profitability.

Consequently, the quality control of the industrial enterprise’s development at the strategic
level requires considering the life cycle of an enterprise, first of all, taking into account the life-
cycle stage of its organizational structure and the life-cycle stages of the products it
manufactures. Depending on the life-cycle stages, various indicators are evaluated, which
makes it possible to analyse the quality of the enterprise development and to take
management decisions in order to increase the effectiveness of the industrial enterprise’s
strategic development.

4. Results and Discussion

The proposed models of quality control over the industrial enterprise’s development at the
strategic level were tested at PJSC "Keramash", which allowed identifying strategic threats for
the enterprise and developing recommendations on preventive management of the
development under conditions of changing stages of the enterprise’s life cycle. PJSC
"Keramash" is not a new enterprise, as its organizational structure has been at the stage of
maturity for a long time. Therefore, the task of control at the strategic level is to monitor the
signs of the beginning crisis phenomena that need to be reorganized and restructured.
Products manufactured by PJSC "Keramash" comprise thermal equipment, which was
introduced to the market long ago.

Thus, for the control at the strategic level, the following indicators were selected: the risk of
antimonopoly investigations, the efficiency of decision-making, the dynamics of changes in
sales volumes, the coefficient of products’ competitiveness. Besides, for the risks’ timely
identification at the onset of the crisis stage, the products’ profitability has been added to the
control indicators. The PJSC "Keramash" results of the quality control over the industrial
enterprise’s development at the strategic level are summarised in Table 3.

The analysis of these indicators made it possible to draw conclusions about the quality of PJSC
"Keramash" development in the strategic term considered and to develop recommendations
for improving the development strategy. As a strategic term, the last five years of the
company’s operation were considered from 2012 to 2016. It is established that for the
enterprise there is no risk of antimonopoly investigations. But the efficiency of decision-
making turned out to be equal to 0.52, which indicates the availability of opportunities for
improving the organizational structure and decision-making system.
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Table 3. Results of Quality Control Development of PJSC "Keramash" at the Strategic Level

Indicator Rating
The risk of antimonopoly investigations Absent
An indicator of decision-making efficiency 0.52
The coefficient of competitiveness of products 0.80
The dynamics of changes in sales volumes 0.61
The dynamics of products’ profitability for the considered period 0.34
Cost-effectiveness of products in the last period 0.28
The dynamics of the enterprise’s (assets) profitability for the considered

period 0.08
The enterprise’s (assets) profitability in the last period 0.10

Source: the authors’ own research.

Among the three components, the worst of which determines the efficiency of decision-
making at industrial enterprises, the bottleneck was the indicator of formalizing the decision-
making process. The speed of decision making is also slightly higher than average, with the
coefficient equal to 0.57. In comparison with most Ukrainian industrial enterprises, the
automation of the decision-making process, whose coefficient was 0.75, is quite high. Thus,
we can conclude that the development of an enterprise as an organizational structure requires
the adoption of measures to improve the speed and formalization of decision-making. The
positive value of the profitability of PJSC "Keramash" assets as a value for 2016, as well as
aggregated indicator of profitability dynamics of assets, are both positive from the point of
view of development quality. Moreover, the profitability of assets in 2016 was more than
aggregated over the last five years, including the crisis of 2014-2015, which indicates the
steady position of PJSC "Keramash" at the stage of maturity.

Indicators of production manufactured by PJSC "Keramash" also demonstrate that it is in the
stage of constant maturity. The indicator of the volume of product sales is more than zero and
less than one, which shows that, even for the strategic management period considered, there
were declines in sales, but, overall, the trend is positive. The profitability of products is slightly
lower than the aggregated indicator of profitability dynamics, but, in general, both of these
indicators are at a rather high level, which gives grounds to conclude that the products of PJSC
"Keramash" are still far from the stage of aging. However, fluctuations in sales volumes in the
long run require attention to reduce dependence on economic crises in consumer countries.

Consequently, the quality control of the PJSC "Keramash" development at the strategic level
allowed maintaining that: PJSC "Keramash" products and the enterprise as a whole are at the
stage of constant maturity; PJSC "Keramash" products have a high degree of profitability and
competitiveness; the system of making management decisions at PJSC "Keramash" is
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satisfactory, but to compete under modern conditions, it needs to be improved and
modernized; for PJSC “Keramash” the risks of economic crises in countries that consume its
thermal equipment are high; for PJSC "Keramash" development, it is necessary that the
strategy of enterprise development includes measures aimed at improving the decision-
making system and expanding the presence on the markets of other countries.

If the proposed measures are implemented, the calculated economic effect consists of profits
due to the new markets’ development and the costs reduction resulting from more effective
decision-making and implementation of the measures proposed as a result of control at the
tactical level. Negative and positive components of the economic effect are as follows:
additional profit from selling products in the markets of the Baltic and Eastern Europe makes
up $ 8.6 million; reduction of production cost accounts for $ 2.1 million; expenses on
developing representative offices in the markets of other countries amount to $ 1.3 million;
modernization of equipment and staff qualification development in order to prevent the
growth of the percentage of shortages with the intensification of production make $ 2.1
million; implementation of Information Systems for Supporting the Making of Administrative
Decisions accounts for $ 0.7 million.

Thus, the expected expenses on implementing the proposed measures will amount to S 4.1
million, while additional profits and savings will account for S 10.7 million. The overall
economic effects will make $ 6.6 million.

5. Conclusions

It has been found that changing the life-cycle stages is very important for an industrial
enterprise and depends on what management decisions were made. Therefore, for the
effective control over and overall management of the quality of industrial enterprise’s
development it is necessary to take into account life cycle. Depending on what stage of the
life cycle the industrial enterprise is, it is necessary to focus attention on various aspects of
activities.

Among the indicators characterizing the quality of the industrial enterprise’s development in
terms of monitoring the life cycles of the organizational structure, the most relevant are the
following: the correspondence of the affiliates network to the actual market; the risk of
antimonopoly investigations; capacities’ compliance with demand volumes; the indicator of
decision-making efficiency; indicators of the dynamics of overall economic efficiency, etc.

Depending on the stage at which the vital organizational structure of the industrial enterprise
life cycle is, the basic indicators for control can differ. At the stage of creation, the main thing
is the correspondence of the branch network to the actual market and the matching of
capacities to demand volumes. At the stage of development, indicators of the market share,
volumes of production and sales, and the company’s market value are coming to the fore. At
the stage of maturity, the significance of the indicator of the antimonopoly investigations risks,
the efficiency of decision-making, and the company’s market value increases. At the stage of
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the crisis, the main indicators are profitability, as well as those indicators that are related to
the causes of the crisis.

The task of control at the strategic level in terms of the products life cycle is to timely detect
the stage when the products no longer need the market, and to control the transition
efficiency from stage to stage. To solve this problem, it is proposed to use the following
indicators: the dynamics of sales volumes; the dynamics of the products share in the market;
the coefficient of products competitiveness; the dynamics of products profitability; the
coefficient of product expectation on the market, etc.

The proposed indicators provide an opportunity to monitor the quality of development and
life cycles of the industrial enterprise products at the strategic level. At the research and
development stage, the main factor is the coefficient of product expectation in the market; at
the stage of introduction into production and market output these are the dynamics of sales
volumes and the dynamics of the share of products in the market; in the stage of maturity and
maximum sales, these are the dynamics of sales volumes and the coefficient of product
competitiveness; on the stage of aging and withdrawal from the market, it is the dynamics of
products profitability.
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