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Abgtract: Cost planning and cost management is one of thditton for successfully manage to constructiongmio
Efforts to reduce direct costs is a priority foacking and realization of the objectives. Impleragaih of controlling is
one way to achieve these goalairrently, there are several ways to automate gstérsatized these activities. One of
them are Controlling systems. Several studies atdithat their use have a lot of benefits. Artdikcusses the issue of
exploitation level of Controlling systems for casanagement and reduce direct costs of construptiojects. The
main objective of this article is to confirm thepoyhesis that verify to the following statementidfprise size has an
impact on the use of Controlling systems for direost planning in construction projects and expt@n of
Controlling systems have a significant impact cdugng the direct costs of construction projectslifference to the
size of construction enterprises.

1 Introduction and problem statement on many factors [10]. Level managing all operatians
Recent years are characterized by dynamic progesgéfects are uItimater reflected in the amount adte and
exploitation and implementation of information andPrices realized performance [11], [12]. That is tpshot
communication technologies [1]. The need for datd a - Profit. One of the goals of any entrepreneupisiake a
information in the knowledge society is growing yer Profit. Strategic controlling identify future opguonities
quickly [2]. The competitive environment is forcing@nd risks of routing each company or business [k
Companies to make quick and effective decisionsaon!S a baS!C function of Strateglc COﬂtrO”lng. It dovs
daily basis [3]. With increasing amounts of datad an@nother important task - to manage and control all
information, there is an even more important saact implemented measures to move towards implementation
and the need to use relevant data to support dacisPf the goals of the corporate strategy [14]. Ineahent at
making in the management and coordination dJhis stage The operational controlling. It is tigneb
companies and projects in each area [4]. The use [§Ccognize deviations from the basic direction byperly
advanced technologies to support management in magigcted executive - operational tools [15]. Stratend
Companies is a priority and one of the main Stgm aoperational controlling jOInt'y created two funata units
procedures to successfully manage companies ali@t are connected and influence each other [16].
projects [5]. Interconnectivity the various techogiks According to E. Mayer [17] controlling is a
and systems and their multifunctionality avoid tagk Management process focuses on operating resutthgi
about this group of technologies only at intervafs realized by means of planning, monitoring and
information systems [6]. These in many cases aMerification. Controlling is based on the harmotiza of

separated. the objectives set out by managers and staff and
Information and communication technologies (ICTspbjectives set out by company. Controlling haszgom
(Communiaction-Information  Technologies - ICTs)role to ensure long-term company's survival andlsta

represent a complex hardware and software. Thisdes €mployment.  These tasks require  coordination
communication technologies that enable data privapss management system that can be achieved by estaglish
[7]. ICT is a broad term and includes a number cin appropriate organizational structure and intemra
technologies [8]. The economic system is relatiieyad ~Objectives with planning and information systems.

term. But the opposite of ICT is only focused or th  Controlling systems are information systems that
economic agenda. The economic system is a type Rfrform the functions exe_rmsed by the controllimg
system, whose main functionality is the economienaia company. They are supporting tools that make autfoma
of the business or project [9]. In many cases duides Of planning, management and control activities e t
accounting software. Building business success ritpe company. In the context of controlling it is impant to
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plan costs for the selected activity. The cost loé t forms which permit the questionnaire in electrofoian,
construction project can be divided according te thaccessible to him of the selected target grouporedgnts
different phases. The very process of constructiost based on the destination address where the queatien

management project includes the following [18]: is placed. This form ensures that the questionnere
« cost planning and economic feasibility of theonly see us respondent and no adverse unprofeksiona
project at the planning stage, person.
« monitoring and forecast of efficiency and The survey sample was approached by e-mail with the
utilization of financial sources, request to participate in the research. Total were

« proposal for measures to deal with deviatingnterviewed 1276 of respondents (participants of
development (cost and time) at the realizatio§onstruction projects). It participated in the diggmaire
stage of construction project, survey 125 respondents, but only 55 companies

« assessment of the real effectiveness of tHémpleted the entire questionnaire to use in osgakeh.
construction project at realization stage oft represents a return of 4.31%. Given the scal¢hef
construction project. areas examined in the questionnaire survey, ibésiple

Control of costs and estimated costs of thto return to the level of 4.31% which is consideresd
construction project is to specify the cost of tiegessary 900d. ~ Complete  the  questionnaire  contained
procedures, which are implemented throughout ttPproximately 2,500 research questions, broken down
lifecycle of a construction project. Costs of constion Into research areas of the same nature and itslactu
projects can be classified according to severderaifit COmpletion took approximately 50 minutes.
criteria. In terms of cost calculation formula isoken

down [12]: 2.3 Research sample
e direct costs- this includes: The questionnaire survey featured data collection
= direct material, using the online questionnaire. Link to the online
= direct wages, questionnaire was sended to respondends in eléctron
= costs for machinery and equipment, form with an explanatory covering letter.
*  subcontracting, Main characteristics of research subjects in teofns

the size of the company we can see thereunder.
Participated in the survey and a questionnaire tetegh

by 34,55% of micro-companies, 30,91% of small
companies, 21,82% of medium-sized companies, what
constitutes 35.71% of the research sample and 42af3
large enterprises (Figure 1).

* manufacturing overhead,
* administrative expenses.
This breakdown is also important in terms of resear
the results of which are also interpreted in tlzipgs.

2 Methodology
21 Research ObJ ectives and methods @ Large companies ® Medium-sized companies
In the article they were used empirical methods of ® Small companies @ Micro-companies
investigation and research. Within the empiricathods
were used on a larger scale observation, quesir@nna
survey and interviews with business. From theoaktic
methods they were most used method of abstraction,
analysis and synthesis, and methods of inducticth an
deduction. The methodological framework during the
research:
Determine the subject and scope of research.
Selection of the research group and content.
Processing questionnaires for data collection.
Data collection.
Evaluating data based on the detection levels
of importance factors examined.
Verify the statistical significance of the
results based on the Kruskal-Wallis test.

aprLONE

o

Figure 1 Characteristics of the research samplesilag of
. construction company
2.2 Data collection methods

The questionnaire survey appeared to be the fastest|mportant insights into the research sample reptese
and most effective way of obtaining the necessakye preakdown of respondents by participants in
designed and distributed in electronic form. For
preparation of the questionnaire was used onliaggom
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® Main contractors ® Sub-contractors construction projects in difference to the size of

® Planners, architects @ Investor/developer construction enterprises.

H2,;:  Exploitation of Controlling systems has not
a significant impact on reducing the direct costs
of construction projects in difference to the size
of construction enterprises.

2.6 Objectives of research

The main objective of the research was to verift th
the exploitation of controlling systems has a digant
impact on reducing the direct costs of construction
projects in difference to the size of construction
companies. It comes with the knowledge that the
enterprise size has an impact on the exploitatibn o
Controlling systems for direct cost planning and
construction projects.

Figure 2 Characteristics of the research sampleagticipant 3 Results

of construction project The aim of this survey was to understand and verify
the effect of size on the use of Controlling system

24 Data processing method Enﬁpoints are compared between companies. It is

¢ tTh[? ?btamt?]d ddat?h wereh evalftlated kﬁ;edEon Isevr?é? ected that large companies behave differenthCin
statistical-methods  through software XCel anflyestment as small and medium sized companies

Ztat's;t.'cf' Rﬁ(sjl".lrgz O{. thet tr.eﬁi"s’mh were based On(§1\/IE$). The same is true for investing in a specifi
escriplivé and Incuctive Statistcs. instrument for the do a controlling (includes direost

Evaluation of data was based on the use of soeall§| - in o) The results of the use can be seemindi3.
exploitation rate, respectively impact rate. Arigtin

average of the selected area was determined by the
average value. The range was fixed by Likert s¢hl® W Large enterprises W Medium-sized enterprises
5). Using the measures have been made arithmetiam¢,, ™ Smallenterprises W Microenterprises
of the values for the selected area under congidera
Statistical significance was tested by Kruskal -li&a
test at the significance level = 0.05. Kruskal - Wallis , ¢
test (Kruskal - Wallis ANOVA) is a direct generaition
of the Wilcoxon two-sample test case for independe
samples. Kruskal - Wallisow test is similar to then-
parametric one-way analysis of variance [19].
Kruskal - Wallisow assay is based on the rankss Th
is a non-parametric method for testing. Researoipks ;o5
were tested, whether they were of equal distributibis
used to compare two or more samples dependenteon
same or different size [20], [21].

Exploitation level of Controlling system  Impact on reduce of direct costs

25 Hypotheses
Basic scientific hypotheses in these areas havae bee
set as follows:

Hl:  Enterprise size has an impact on the use of |arge construction enterprises use  Controlling
Controlling systems for direct cost planning insystems for the purpose of direct costs planning in
construction projects. construction projects in the rate 3,98. This iseay\high

impact. Medium-sized construction enterprises adte

H1;:  Enterprise size has not an impact on the use gflization rate 3,78. It is equally high.

Controlling systems for direct cost planning in  conversely, small enterprises achieved utilizatate
construction projects. of only 2,57 and micro-enterprises only 2,93. Tisisa
] very low value. This means that small enterprisageh

H2,:  Exploitation of Controlling systems has apeen a minor use tool a Controlling System. This
significant impact on reducing the direct costs opropably reflects a lot of things. The survey révehat

small businesses really do not have enough funds to

Figure 3 Exploitation level of Controlling systefos cost
management and impact to reduce of direct costs
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invest in progressive systems. On the other harmhym system exploitation impact to reduce direct costs o
companies that either do not see the advantagdodfo  construction projects is only 3,13 for small epties.
things out manually. Influence is clearly demonstrated for large cortdion
companies (Figure 3).
Table 1 Kruskal-Wallis test for examing of theistatal

significance Table 2 describes the Kruskal - Wallis test for
examining the statistical significance of explaiat of
Controlling system impact on reducing direct costs
construction projects. It amounted p = 0.0216. Ftbat

Number | Exploitation it follows that statistical significance was confied a
of valid level confidence level of = 0.05 and we accept the hypothesis
responses H2,, thus: Exploitation of Controlling systems has a
1 7 3,9¢ significant impact on reducing the direct costs of
construction projects in difference to the size of
2 12 3,78 construction enterprises.
3 17 2,9t
4 19 2,51 Conclusions

Source: own processing - the output of STATISTIZA 1~ Several surveys have shown that the use of ICT is a
very effective tool to reduce costs in the chosea.aOur
Table 1 describes the Kruskal - Wallis test foSurvey was more specifiSubject of research was the
examining the statistical significance of constiarct impact of exploitation of controlling systems talvee the
enterprises size impact on the exploitation of @ufing ~ direct costs of construction projects. It was also
systems. Controlling systems amounted p = 0.034&mF researched the rate of exploitation of Controllgygtem
that it follows that statistical significance waséirmed a  tools. Within the framework of the research areeexed
confidence level of = 0.05 and we accept the hypothesigositive impact of exploitation of Controlling Sgsts.

H1, thus: Enterprise size has an impact on the use Dfese expectations have been included in the
Controlling systems for direct cost planning indetermination of basic research hypotheses. Both

construction projects. hypotheses were confirmed. That means, enterpidse s
has an impact on the use of Controlling systemslif@ct
Table 2 Kruskal-Wallis test for examing of theistatal cost planning in construction projects and explwitaof

significance Controlling systems has a significant impact orucing
the direct costs of construction projects in défece to
the size of construction enterprises.
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