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Abstract: Cost planning and cost management is one of the condition for successfully manage to construction project. 
Efforts to reduce direct costs is a priority for reaching and realization of the objectives. Implementation of controlling is 
one way to achieve these goals. Currently, there are several ways to automate and systematized these activities. One of 
them are Controlling systems. Several studies indicate that their use have a lot of benefits. Article discusses the issue of 
exploitation level of Controlling systems for cost management and reduce direct costs of construction projects. The 
main objective of this article is to confirm the hypothesis that verify to the following statement: Enterprise size has an 
impact on the use of Controlling systems for direct cost planning in construction projects and exploitation of 
Controlling systems have a significant impact on reducing the direct costs of construction projects in difference to the 
size of construction enterprises. 
 
1 Introduction and problem statement 

Recent years are characterized by dynamic progresses 
exploitation and implementation of information and 
communication technologies [1]. The need for data and 
information in the knowledge society is growing very 
quickly [2]. The competitive environment is forcing 
companies to make quick and effective decisions on a 
daily basis [3]. With increasing amounts of data and 
information, there is an even more important selection 
and the need to use relevant data to support decision 
making in the management and coordination of 
companies and projects in each area [4]. The use of 
advanced technologies to support management in many 
companies is a priority and one of the main steps and 
procedures to successfully manage companies and 
projects [5]. Interconnectivity the various technologies 
and systems and their multifunctionality avoid talking 
about this group of technologies only at intervals of 
information systems [6]. These in many cases are 
separated.  

Information and communication technologies (ICTs) 
(Communiaction-Information Technologies - ICTs) 
represent a complex hardware and software. This includes 
communication technologies that enable data processing 
[7]. ICT is a broad term and includes a number of 
technologies [8]. The economic system is relatively broad 
term. But the opposite of ICT is only focused on the 
economic agenda. The economic system is a type of 
system, whose main functionality is the economic agenda 
of the business or project [9]. In many cases it includes 
accounting software. Building business success depends 

on many factors [10]. Level managing all operations and 
effects are ultimately reflected in the amount of costs and 
prices realized performance [11], [12]. That is the upshot 
- profit. One of the goals of any entrepreneur is to make a 
profit. Strategic controlling identify future opportunities 
and risks of routing each company or business [13]. This 
is a basic function of strategic controlling. It follows 
another important task - to manage and control all 
implemented measures to move towards implementation 
of the goals of the corporate strategy [14]. Involvement at 
this stage The operational controlling. It is timely to 
recognize deviations from the basic direction by properly 
elected executive - operational tools [15]. Strategic and 
operational controlling jointly created two functional units 
that are connected and influence each other [16]. 

According to E. Mayer [17] controlling is a 
management process focuses on operating result, which is 
realized by means of planning, monitoring and 
verification. Controlling is based on the harmonization of 
the objectives set out by managers and staff and 
objectives set out  by company. Controlling has a major 
role to ensure long-term company's survival and stable 
employment. These tasks require coordination 
management system that can be achieved by establishing 
an appropriate organizational structure and integration 
objectives with planning and information systems. 

Controlling systems are information systems that 
perform the functions exercised by the controlling in 
company. They are supporting tools that make automation 
of planning, management and control activities in the 
company. In the context of controlling it is important to 
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plan costs for the selected activity. The cost of the 
construction project can be divided according to the 
different phases. The very process of construction cost 
management project includes the following [18]:  

• cost planning and economic feasibility of the 
project at the planning stage, 

• monitoring and forecast of efficiency and 
utilization of financial sources, 

• proposal for measures to deal with deviating 
development (cost and time) at the realization 
stage of construction project, 

• assessment of the real effectiveness of the 
construction project at realization stage of 
construction project. 

Control of costs and estimated costs of the 
construction project is to specify the cost of the necessary 
procedures, which are implemented throughout the 
lifecycle of a construction project. Costs of construction 
projects can be classified according to several different 
criteria. In terms of cost calculation formula is broken 
down [12]: 

• direct costs - this includes: 
� direct material, 
� direct wages, 
� costs for machinery and equipment, 
� subcontracting, 

• manufacturing overhead, 
• administrative expenses. 

This breakdown is also important in terms of research, 
the results of which are also interpreted in this paper.  

 
2 Methodology 
2.1 Research objectives and methods 

In the article they were used empirical methods of 
investigation and research. Within the empirical methods 
were used on a larger scale observation, questionnaire 
survey and interviews with business. From theoretical 
methods they were most used method of abstraction, 
analysis and synthesis, and methods of induction and 
deduction. The methodological framework during the 
research:  

1. Determine the subject and scope of research. 
2. Selection of the research group and content. 
3. Processing questionnaires for data collection. 
4. Data collection. 
5. Evaluating data based on the detection levels 

of importance factors examined. 
6. Verify the statistical significance of the 

results based on the Kruskal-Wallis test. 
 

2.2   Data collection methods 
The questionnaire survey appeared to be the fastest 

and most effective way of obtaining the necessary 
information for research purposes. The questionnaire was 
designed and distributed in electronic form. For 
preparation of the questionnaire was used online platform 

forms which permit the questionnaire in electronic form, 
accessible to him of the selected target group respondents 
based on the destination address where the questionnaire 
is placed. This form ensures that the questionnaire can 
only see us respondent and no adverse unprofessional 
person.  

The survey sample was approached by e-mail with the 
request to participate in the research. Total were 
interviewed 1276 of respondents (participants of 
construction projects). It participated in the questionnaire 
survey 125 respondents, but only 55 companies 
completed the entire questionnaire to use in our research. 
It represents a return of 4.31%. Given the scale of the 
areas examined in the questionnaire survey, it is possible 
to return to the level of 4.31% which is considered as 
good. Complete the questionnaire contained 
approximately 2,500 research questions, broken down 
into research areas of the same nature and its actual 
completion took approximately 50 minutes. 

 
2.3   Research sample 

The questionnaire survey featured data collection 
using the online questionnaire. Link to the online 
questionnaire was sended to respondends in electronic 
form with an explanatory covering letter.  

Main characteristics of research subjects in terms of 
the size of the company we can see thereunder. 
Participated in the survey and a questionnaire completed 
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 12,73% of 
large enterprises (Figure 1).  

 

 
Figure 1 Characteristics of the research sample by size of 

construction company 
 

Important insights into the research sample represents 
the breakdown of respondents by participants in 
construction projects (Figure 2). 
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Figure 2 Characteristics of the research sample by participant 

of construction project 
 
2.4 Data processing method 

The obtained data were evaluated based on several 
statistical methods through software MS Excel and 
statistics. Results of the research were based on a 
descriptive and inductive statistics. 

Evaluation of data was based on the use of so-called 
exploitation rate, respectively impact rate. Arithmetic 
average of the selected area was determined by the 
average value. The range was fixed by Likert scale (1 to 
5). Using the measures have been made arithmetic mean 
of the values for the selected area under consideration. 

Statistical significance was tested by Kruskal - Wallis 
test at the significance level α = 0.05. Kruskal - Wallis 
test (Kruskal - Wallis ANOVA) is a direct generalization 
of the Wilcoxon two-sample test case for independent 
samples. Kruskal - Wallisow test is similar to the non-
parametric one-way analysis of variance [19]. 

Kruskal - Wallisow assay is based on the ranks. This 
is a non-parametric method for testing. Research samples 
were tested, whether they were of equal distribution. It is 
used to compare two or more samples dependent on the 
same or different size [20], [21].  

 
2.5 Hypotheses 

Basic scientific hypotheses in these areas have been 
set as follows: 
H10: Enterprise size has an impact on the use of 

Controlling systems for direct cost planning in 
construction projects. 

 
H11: Enterprise size has not an impact on the use of 

Controlling systems for direct cost planning in 
construction projects. 

 
H20: Exploitation of Controlling systems has a 

significant impact on reducing the direct costs of 

construction projects in difference to the size of 
construction enterprises.  

H21: 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 verify that 
the exploitation of controlling systems has a significant 
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 exploitation of 
Controlling systems for direct cost planning and 
construction projects. 

 

3 Results 
The aim of this survey was to understand and verify 

the effect of size on the use of Controlling systems. 
Endpoints are compared between companies. It is 
expected that large companies behave differently in ICT 
investment as small and medium sized companies 
(SMEs). The same is true for investing in a specific 
instrument for the do a controlling (includes direct cost 
planning). The results of the use can be seen in figure 3. 

 

 
 

Figure 3 Exploitation level of Controlling systems for cost 
management and impact to reduce of direct costs 

 
Large construction enterprises use  Controlling 

systems for the purpose of direct costs planning in 
construction projects in the rate 3,98. This is a very high 
impact. Medium-sized construction enterprises achieved 
utilization rate 3,78. It is equally high.  

Conversely, small enterprises achieved utilization rate 
of only 2,57 and micro-enterprises only 2,93. This is a 
very low value. This means that small enterprises have 
been a minor use tool a Controlling System. This 
probably reflects a lot of things. The survey reveals that 
small businesses really do not have enough funds to 
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invest in progressive systems. On the other hand, many 
companies that either do not see the advantage of a lot of 
things out manually. 

 
Table 1 Kruskal-Wallis test for examing of the statistical 

significance 

 Kruskal-Wallis ANOVA based on 
ranking, Variable – size of 
construction enterprise p=0,0347 

 Code Number 
of valid 

responses 

Exploitation 
level 

Large enterprises 1 7 3,98 
Medium-sized 
enterprises 

2 12 3,78 

Small enterprises 3 17 2,93 
Microenterprises 4 19 2,57 

Source: own processing - the output of STATISTICA 12 
 
Table 1 describes the Kruskal - Wallis test for 

examining the statistical significance of construction 
enterprises size impact on the exploitation of Controlling 
systems. Controlling systems amounted p = 0.0347. From 
that it follows that statistical significance was confirmed a 
confidence level of α = 0.05 and we accept the hypothesis 
H10, thus: Enterprise size has an impact on the use of 
Controlling systems for direct cost planning in 
construction projects.  

 
Table 2 Kruskal-Wallis test for examing of the statistical 

significance 

 Kruskal-Wallis ANOVA based on 
ranking, Variable – impact on 
reducing the direct costs of 
construction projects in difference 
to the size of construction 
enterprises. p=0,0216 

 Code Number 
of valid 

responses 

Exploitation 
level 

Large enterprises 1 7 4,15 
Medium-sized 
enterprises 

2 12 3,49 

Small enterprises 3 17 3,13 
Microenterprises 4 19 3,14 

Source: own processing - the output of STATISTICA 12 
 

A similar situation occurs also when examining the 
exploitation of Controlling system impact on reducing 
direct costs of construction projects. The degree of 
Controlling system exploitation impact to reduce direct 
costs of construction projects is 4,15 for large 
construction enterprises. The degree of Controlling 
system exploitation impact to reduce direct costs of 
construction projects is 3,49 for the medium-sized 
construction enterprises. The degree of Controlling 

system exploitation impact to reduce direct costs of 
construction projects is only  3,13 for small enterprises. 
Influence is clearly demonstrated for large construction 
companies (Figure 3). 

 
Table 2 describes the Kruskal - Wallis test for 

examining the statistical significance of exploitation of 
Controlling system impact on reducing direct costs of 
construction projects. It amounted p = 0.0216. From that 
it follows that statistical significance was confirmed a 
confidence level of α = 0.05 and we accept the hypothesis 
H20, thus: Exploitation of Controlling systems has a 
significant impact on reducing the direct costs of 
construction projects in difference to the size of 
construction enterprises. 
 
Conclusions 

Several surveys have shown that the use of ICT is a 
very effective tool to reduce costs in the chosen area. Our 
survey was more specific. Subject of research was the 
impact of exploitation of controlling systems to reduce the 
direct costs of construction projects. It was also 
researched the rate of exploitation of Controlling system 
tools. Within the framework of the research are expected 
positive impact of exploitation of Controlling Systems. 
These expectations have been included in the 
determination of basic research hypotheses. Both 
hypotheses were confirmed. That means, enterprise size 
has an impact on the use of Controlling systems for direct 
cost planning in construction projects and exploitation of 
Controlling systems has a significant impact on reducing 
the direct costs of construction projects in difference to 
the size of construction enterprises. 
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