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Accepted: 13 February 2018 In the following research paper, the problem of an auxiliary activity costs has been under-
taken, indicating the impact of the costs on the decisions associated with optimization of
maintenance in the cement industry companies in Poland. The problem of the optimiza-
tion and efficiency of the ancillary processes of production is not new but important and
up-to-date due to the conditions for modern production processes in the cement industry
companies. The whole of the presented considerations have been divided into three basic
parts. The first part of the paper emphasizes the essence of the ancillary processes in the
production activity of the company. The considerations presented in the second part are
characterized by the costs as a criterion for the assessment of the ancillary processes of
production. The subsequent third part of the paper is the answer to the research question.
The aim of the paper is to learn and assess the process of decision-making in the field of
cost management of the ancillary activity of production. In order to respond to the re-
search question there have been presented the results of the empirical research based on the
case study. The conclusions from the research indicate that the proper cost management
of the ancillary activity of production determines the efficiency of decision-making in the
company of the cement industry in Poland. The research methods applied in order to ac-
complish the objective are literature studies, case study, descriptive analysis as well as trend
analysis.
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Introduction

Decision-making in the field of future directions
of business development requires the ability of man-
agers to assess the current situation using some use-
ful instruments allowing to respond rapidly [1–3].
Therefore, the rapidity of the response to changes
in the environment is determined by the rate of the
decisions taken by managers [4–6]. This means that
managers must “create new characteristics, behav-
ior and attitudes, which will constitute an adequate
response to globally transforming reality” [7], which

means that the efficiency of the decisions taken in-
fluences the adaptability of enterprises.

An important role, against the background of the
production activity of enterprises, is played by the
ancillary processes of production. The task of the
ancillary processes of production is to maintain high
performance of the machine park during cyclic oper-
ation of technical objects and to ensure their fault-
free functioning. The ancillary processes of produc-
tion are the area of cost reduction. Searching for the
ways of rational maintenance management, classified
as ancillary processes of production, at the lowest
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costs and simultaneously the highest possible effi-
ciency, has become an important area of decision-
making of managers of modern enterprises.
The key research question is the following: “are

the costs of the ancillary activity of production
the stimulus creating or hindering decision-making
processes in the surveyed company?”. As a conse-
quence of this question, the objective of the paper
has been to learn and assess the process of decision-
making in the field of cost management of the ancil-
lary activity of production. The research object is the
company of the cement industry. The empirical re-
search has been conducted in the area of maintenance
of the process line. The research methods applied to
accomplish the objective are: literature studies, case
study, descriptive analysis and trend analysis of costs
in the maintenance process of the surveyed company.

Identification of the ancillary processes

in the production activity

of the company

The ancillary processes of production in the com-
pany are to restore the usability of fixed assets which,
under the influence of operation, lose their initial val-
ue in use. This is manifested both in the operation
of the company and the decisions of the managerial
staff [6, 8, 9]. In the opinion of R. Kaplan and D. Nor-
ton, the processes taking place in the organization
must enable the activity operation, in such a way,
the value which attract and keep the target market
segment customers is created and ensure the share-
holders’ expectations regarding the financial results
of the organization [10]. M. Hammer and J. Champy
define the process as a sequence of activities carried
out inside the enterprise in the sphere of produc-
tion, services or trade, performed in order to provide
the customer with a specific service or product [11].
Therefore, in some cases, in the research paper, the
concept of activity or production in relation to aux-
iliary applications are used.
The concept of the operation of technical objects

is defined as “a set of intended organizational, tech-
nical and economic activities of people with a tech-
nical object and the mutual relations between them
from the moment of adoption of the object for the
intended use until its liquidation” [12]. Therefore,
under the influence of the operation and after the
calculated time, fixed assets lose not only their eco-
nomic value but also the initial value in use. Accord-
ing to R. Borowiecki, decision-making in the area of
the ancillary processes of production must take in-
to account “the right view on machine management,
which is provided by the results of the analysis of the

use of machinery and equipment in extensive terms,
taking into account their working time, as well as
in intensive terms, concerning their technical para-
meters [13]. This means that the research cycle in
the area of the operation of technical objects begins
with defining the level of the activity of machines and
equipment in the production activity of the company
and ends with the assessment of these processes.

The importance of the properly operating main-
tenance system in the production company is great,
which is supported by the following quotation: “in
the analysis of fixed assets management, an impor-
tant place is occupied by the analysis of the use
of machines and equipment participating directly in
manufacturing processes. Their technical efficiency,
activation level as well as the level of use affect main-
ly the production and financial results of the compa-
ny” [13]. The most important benefits resulting from
the effective operation of technical objects can be
a noticeable reduction in manufacturing costs, as-
sociated with lower costs of repairs resulting from
failures, unscheduled downtime of production lines,
also arising from failures, and elimination of delays
in delivery of finished products to customers. More-
over, failure-free operation of the machine park al-
lows for the implementation of the assumed produc-
tion plans and schedules, contributes to reduction in
the demand for maintenance services and results in
the efficiency of machines and equipment.

Summing up, it should be stated that the ancil-
lary processes in the production activity consist in
the efficient operation of technical objects while en-
suring their failure-free operation due to which they
play the priority role against the background of the
activity of the company. The maintenance of the ma-
chine park is an area whose costs have become the
focus of interest of the managers of the most rapid-
ly developing companies, looking for opportunities
to reduce costs. Searching for the ways of rational
maintenance management at the lowest costs and si-
multaneously the highest possible efficiency has be-
come the challenge for maintenance engineers and
managers.

Costs as a criterion of the assessment

of the ancillary processes

The ancillary processes of production in the pro-
duction company are one of many factors generating
costs which may have significant impact on devel-
opment of the asset and financial situation of enter-
prises [14]. C. Drury states that costs can be divided
into three categories: costs for decision-making, costs
for valuation purposes and costs for control purpos-
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es [15]. According to A. Jarugowa, the concept of
costs is associated with the specific object, activity
or its effect, e.g. a manufactured product or a pro-
vided service [16]. M. Dobija believes that costs refer
to sacrificing one value for the benefit of obtaining
another one [17]. Taking into account the above cat-
egories, it can be assumed that the objective of the
measurement of costs is validation of products and
provided services as well as decision-making, plan-
ning and control of the business activity.

An important area generating costs is repairs.
In the subject literature, repairs are classified by
the way of planning, organizing, implementation and
control while identifying: major scheduled repairs,
post-inspection overhauls, periodic overhauls, stan-
dard repairs, preventive repairs, emergency repairs
[18]. Repairs are cost generating, however they influ-
ence an improvement in the efficiency of maintenance
management and contribute to an increase in the to-
tal performance of manufacturing systems.

The main reason for costs in the area of efficien-
cy of machines and equipment is their failures which,
while preventing proper operation, bring about un-
planned downtime. Unplanned downtime of technical
objects results in generating additional costs. It hap-
pens that the failures of objects only constrain their
operation while simultaneously impeding efficiency.
The problem is to detect the failure or malfunction
bringing about reduced efficiency. Consequently, an
unnoticed operation of the machine with reduced effi-
ciency may lead, among others, to: idling, slower pace
of work, a break in operation or finally breakdown.
For the maximum operation of equipment and in or-
der to avoid unplanned downtime it is very important
to implement all possible measures to minimize the
risk of failure. For this purpose one should aim at
reduction in accelerated processes of wear and tear
of components, monitor the basic parameters of the
working conditions on an ongoing basis and main-
tain high quality of maintenance. In addition, one
should strive to eliminate the existing weak links, to
draw conclusions from each failure for the future ref-
erence and have repairs carried out in such a way that
their effect is long-lasting and not just momentary.
The guidelines on bearing the costs of the repair are
presented in the literature review that is why their
interpretation is omitted [5].

Costs incurred on maintaining the machine park
of production companies are reflected in the benefits
achieved from the high level of quality, which is pre-
sented in Fig. 1. The figure illustrates the moment
in which costs incurred on maintenance of machines
and equipment begin to decrease. The figure indi-
cates that as there is an increase in costs incurred

on the activities maintaining technical objects low-
er expenses are incurred on their repairs. However,
the frequency of maintenance is also important in
here. The more often the equipment is maintained
the higher decrease there is in the costs of its re-
pairs. Therefore, it is reasonable to carry out regular
maintenance, which contributes to reduction in gen-
eral costs incurred on repairs and maintenance.

Fig. 1. The impact of maintenance costs on reduction in
repair costs: f – frequency of maintenance, c – costs [19].

Effective maintenance contributes to an increase
in the total efficiency of manufacturing systems.
Among the most common major activities generat-
ing costs in the area of efficiency of technical ob-
jects the following deserve a special attention: un-
planned downtime, retooling and setting, scheduled
downtime, decline in pace of work, production errors
and errors at startup [19].

Summing up, it should be stated that the mainte-
nance of the high-level efficiency of technical objects
generates operating costs for businesses which are the
target for elimination in the management of the op-
eration of production machines and equipment. Not
all reasons of the discussed costs are possible to elimi-
nate, however striving for the smallest possible num-
ber of failures and maintaining the proper cycle of
maintenance and repairs brings about the results in
the form of an increase in the efficiency of the ma-
chine park.

The analysis and assessment

of the costs of the ancillary processes

of production – case study

The operation of the maintenance processes in
the cement industry companies is a complex process
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due to a large amount of organizational and financial
elements appearing in it. The empirical part of the
paper has been developed on the basis of the case
study carried out in the cement industry company
in Poland. The conduct of the research process us-
ing case study allows to present an accurate and
in-depth image of the analyzed phenomena and rela-
tions. There must be remembered though the limited
(probabilistic) possibility of scientific cognition us-
ing the case study method. The constraints of case
study are: small representativeness of the results,
intuitiveness and subjectivity of judgements, high
time consumption and high costs of the conducted
research [11, 20–22].

In order to respond to the research question,
which is: “Are the costs of the ancillary activity
of production the stimulus creating or hindering
decision-making processes in the surveyed compa-
ny?”, there has been conducted the empirical re-
search. The objective of the paper has been to learn
and assess the process of decision-making in the field
of cost management of the ancillary activity of pro-
duction. The research area is the costs generated
by general overhauls and emergency repairs. The re-
search period is the years of 2005–2015. The selection
of costs of repairs and failures as the subject of the
research has been determined by the horizontal ap-
proach to economic categories. Cost information has
impact on optimizing decisions.

In the cement industry companies the objective is
to minimize the occurrence of failures bringing about
production downtime since they generate high costs,
which is the subject of interest of the present pa-
per. Maintenance in the surveyed enterprises is im-
plemented through the actions: preventive, predic-
tive, resolving failures and ensuring the reliability of
machines and equipment of the process line.

General overhauls refer to major repairs of the
machine park carried out in the analyzed company
once a year. The level of costs of works carried out
during general overhaul of the process line in the to-
tal maintenance budget of the process line of the α

company is presented in Fig. 1. The conducted re-
search indicates that in years 2005–2008 there was
a decrease in the share of costs incurred on general
overhaul of the process line in the general structure
of maintenance costs. In years 2009–2015 the share
of costs incurred on general overhaul of the process
line grew steadily in the total maintenance budget of
the α company reaching in 2015 the highest level in
the whole research period.

While analyzing the costs of breakdowns in the
general structure of maintenance costs in the α com-
pany (Fig. 2) it can be noticed that in years 2005–

2008 the share of costs incurred on elimination of the
consequences of breakdowns increased in the struc-
ture of the machine park maintenance costs. In years
2009–2015 there was a decrease in the level of costs
incurred on elimination of the consequences of break-
downs reaching in 2015 the lowest level in the whole
research period (Fig. 3).

Fig. 2. The level of costs of general overhaul
in the α company (Source: own calculations).

Fig. 3. Costs of works carried out in the emergency situ-
ation in the α company (Source: own calculations).

In order to elaborate the research, the Pearson
correlation coefficient was used. Based on correla-
tion studies in the α enterprise, a very strong pos-
itive correlation between the effectiveness indicator
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of preventive actions is noticed and the return on
assets. This means that along with the increase of
the efficiency of asset management, the coefficient of
effectiveness of preventive measures increases. Main-
taining of a high level machines reliability and de-
vices in the α enterprise encourages an increase in the
use of assets and the generation of a higher rate of
return on assets. Hence the increase in the reliability
of machines and devices in the α enterprise follows
simultaneously with an increase in profitability. In
order to confirm the results of the studies calculated
with the Pearson’s linear correlation coefficient, the
criteria for assessing the quality of the model were
determined using the determination coefficient R

2,
which describes this part of the dependent variability
resulting from its dependence on the included vari-
ables (Fig. 4). The studied correlation is statistically
significant (at the level of α = 0.05).

Fig. 4. Coefficient of determination between ROA and
the costs of breakdowns in the α company (Source: own

calculations).

When analyzing the results of the conducted re-
search, it should be noted that, as a result of the
observation of the amount of costs incurred on elim-
ination of the consequences of breakdowns and costs
incurred on general overhaul of the process line in the
analyzed company, it can be stated that the costs as-
sociated with carrying out major repairs are inversely
proportional to the costs of failures.

Discussion

The conducted research indicates the relation-
ship between the amount of costs incurred on gener-

al overhaul and the level of costs incurred on elim-
ination of the consequences of breakdown. In the
event of reduction in costs incurred on general over-
haul there is an increase in the costs of elimination
of failure and its consequences. Analogically, in the
event when costs incurred on general overhaul in-
crease there is a decrease in the costs of failure.

The amount of costs incurred on general over-
haul at the level of more than 50% of the total costs
for the maintenance of the surveyed companies per
year allows to minimize the costs associated with the
occurrence of breakdowns and elimination of their
consequences. It follows that the current control of
maintenance costs and verification of cost informa-
tion allows for making right managerial decisions
in terms of expenditure for general overhaul of the
process line.

Summing up the results of the conducted research
it should be concluded that the basic task of main-
tenance in the surveyed company of the cement in-
dustry is to achieve the highest reliability and per-
formance of production equipment, networks and in-
stallations and reduction in time spent on removal
of malfunction of major machines and equipment of
the company. Furthermore, inspections and predic-
tive actions carried out correctly should guarantee
the continuity of work of process lines and elimi-
nate the occurrence of emergency situations. Each
unplanned downtime of the production line increases
operating costs, therefore it is important to select ap-
propriate management tools of the ancillary process-
es of production so that they enable the quantifica-
tion and verification of the flow of cost information
through its analysis and comparison with the estab-
lished objectives.

Conclusions

Cost information on the ancillary processes of
production of enterprises is one of the basic ele-
ments which creates the efficiency of the process of
decision-making in the area of production [23, 24].
The objective of the study has been to learn and as-
sess the decision-making process in the field of cost
management of the ancillary activity of production.
The main contribution of the paper is in-depth un-
derstanding of the impact of costs of the ancillary
activity on the decisions associated with optimiza-
tion of maintenance in the surveyed company. In
the analysis, two types of costs generated by the
maintenance department of technical objects in the
surveyed company have been referred to, based on
cost information concerning costs incurred on general
overhauls and resolving failure. The study supports
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the current view that the rapidity and quality of
the implementation of solutions in the area of cost
management of the ancillary activity of production
creates the efficiency of the decision-making process
in the cement industry companies in Poland, allow-
ing for taking right decisions.

Summing up the results of the conducted case
study, it should be stated that the efficiency of
decision-making in the surveyed companies of the ce-
ment industry is conditioned by rationality and effi-
ciency of the ancillary processes of production, which
include maintenance, since they generate high oper-
ating costs. A clear implication from the theoreti-
cal and empirical assumptions of the conducted case
study is the fact that the decisions in the area of
the ancillary processes of production of the cement
industry companies should allow to accurately de-
termine the quantity and type of spare parts and
materials essential for carrying out the repair before
stopping the process line. In the counterpoint, the
study draws attention to the fact that following the
maintenance procedures, i.e. carrying out regular in-
spections and general overhauls is to ensure the prop-
er operation of the cement plants with the smallest
number of failures, low repair costs and an uninter-
rupted production process. Some of the considera-
tions have been presented in general terms which, on
the one hand has allowed to highlight the complexity
of the discussed problem and, on the other, inspires
for further research. In order to accomplish the ob-
jective of the research there have been used literature
studies, case study as well as descriptive analysis and
trend analysis. The problem of the efficiency of the
ancillary processes of production is not new but still
important and up-to-date due to the conditions for
modern production processes in the companies of the
cement industry.
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