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Abstract: Last years period is characterized as a periatywdmic progress and expanding use and implementafi
information communication and knowledge technolgggerally. Data and information requirements inkhewledge
society heads grow every day. The competitive envirent is forcing companies to make quick and tffececisions
on a daily basis. The increasing amount of dataiafodmation promotes greater selection and requérgs for use
relevant data to support of decision making in rtlenagement and coordination of enterprises aneqisojn each
area. The exploitation of advanced technologiesifiport management in many enterprises is a prianitl one of the
main steps and procedures to successfully managgpases and projects. Business intelligence e afrthe possible
solutions for decision support. Article discussesue of implementation and use of Business ingglig in Slovak
construction industry from various point of viewhd main objective of this article is to confirm iagd of
implementation and use of Business Intelligenceast reducing in construction project managementerprise size,
enterprise owner, participant of construction mbgnd SK NACE classification present importantdes for selection
of research groups.

1 Introduction and theoretical backround  construction projects places high demands on the
Construction industry has an important place in th@conomics of construction projects. This causes
economy of each country [1]. In the long ternf€quirement on the amount of fund; to |mplement and
contributes, ~ construction  industry in  SlovakiaPressure to the construction project financing. Tarege
Significantly contributes to the gross domesticdarai in ~ Of construction projects it affects the number of
the long term. The long-term average, it is abdt &  Pparticipants in the construction project [3]. Thises rise
parallel, the construction industry accounts foe ame to information flow and relationships between the
proportion to the employment in Slovakia. Constiarct Participants of the construction project that are
industry in Slovakia confirms the significance ampact differentiated with respect to the interest of each
on the economy in the scope and volume of public Business Intelligence is the processes, technalpgie
investment. In general, investment in the consionct and tools that help us change data into information
industry ~ with  information and communicationinformation into knowledge and knowledge into plans
technologies are investments constitute a firstepla the that guide organization Technologies for gathering,
volume of public investment in the United State$toring, analysing and providing access to datéeip
economy. Based on the above, it can be statedtihat enterprise users to make better business Decigfns
need to discuss of innovation in the constructientar According to Gartner Group, Business intelligence
plays a significant role in the development of th&epresents includes the applications, infrastrectand
economy and the country's future. tools, and best practices that enables access do an
Construction industry is Characterized by a nunaper analysis of information to improve and optimize idi&ns
specifics [2]. These specifics of the construciimdustry and performance. All this is a general definitidfiany
differs from other industries. Seasonality plays afther definitions have been presented above. Ootter
important role, Which has significant influence owee hand, it is important to say what is Business ligehce
management of construction enterprises and cortistnuc in the construction industry. According to Vyndetey
projects. Difficulty of the construction industrjghlights ~ Construction Business Intelligence Provides infdiama
the originality of each realized project. Range of
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across multiple systems to allow each person toesdt
in their role. Furthermore, the author has spetifiedles 2.2 Data collection

like: For the main purpose of the research were used
* Role of CEO, primary sources for data collection in the form af
. Role of project manager, guestionnaire survey. The questionnaire is a rekear
*  Role of construction enterprise employees, evaluation (diagnostic) tool at a relatively rapitd mass
*  Role of controller or finance staff. inquiries about the views and attitudes of indidu

respondents on these issues [6]. The questionmaise

The main benefits of Business Intelligence using insed as a tool to collect information for analysishe
construction project management include improving t current state of the use of information and commaton
decision-making to improve the quality of constioit technologies in the process for construction ptsjec
work and shorten the construction period of thggato Same for the purpose of mapping, identification and
[5]. Several empirical studies to address thisadsenefits quantification of the use of Business intelligenicethe
of the use of information and communication in thenanagement of construction projects and purposenat
building or for the purpose of managing constructiois impact of implementation and use of Business
projects. Intelligence on cost reducing in construction prbje

Another important advantage is the impact use @hanagement.
Business Intelligence on cost reducing in consiboct The questionnaire survey is the fastest and most
project management. What is the impact on cost iffective way of information and necessary data
management of construction enterprises or projés& collection for research purposes. The questionnaas
are differences between selectet research group (Hesigned and distributed in electronic form. Foe th
example according to enterprise size, SK NACEompilation of the questionnaire it was used online

classification and so on)? platform FORMEES which permit the questionnaire in
electronic form, accessible to him of the seledtdet

2 Methodology of research group respondents based on the destination addhess

2.1 Methods and research objectives the questionnaire is placed. This form ensures theat

The establishment of research in construction itmgus duestionnaire can only see us respondent and revsedv

was Carried out in a logical sequence. Based on UgProfessional —bystanders. The questionnaire ~was
thorough analysis of theoretical approaches itiesn set anonymous, but the identification of 1P addressdsch
basic research problem of research in constructigi/oWs the system to prevent a recurrence idertify
industry and fundamental research questions rais&Me Person completing the questionnaire, which was
Subsequently it was Formulated main aim of thearese Prevented from completing the duplication of daiae
Which is supported by partial objectives. Theres_pon_dent. The research _sample_ was approached by e
methodology of the work and methods of research, Bl with the request to participate in the researc

define the research methodology of processing. Wi h 1276 respondents were total of addressed

identified a sample clarify the methods of datdemion (partic_:ipants in constr u_ction projects). In  the
and data processing method. guestionnaire survey participated of 125 resporgjdnit

In research in construction industry were exploite&nly.55 companies corT_]pIeted the entire questiortair
empirical research methods research. In the erapirid!S€ in our research, which represents a returr3ap4.
methods have been used on a larger scale observatio ) )
questionnaire surveys, interviews and represeetatof 2-3_ Data processing and research questions
enterprises. From theoretical methods it was mestiu ~ The next step to achieving of the research objestiv
method of abstraction, analysis, synthesis methafds Was to evaluate and data processing. This was iaflpec
induction to deduction. It was extensively alongthwi the processing of data from a questionnaire suflegse
application and even the method of comparison. data were evaluated based on several statlstlcthim

The research is based on two types of data and #hgough software MS Excel and STATISTICA version
data on secondary and primary data. In view of th&2- When processing the results of research coeduct
considerations discussed was the use of secondgaytal  Within this research has been used mostly deseeiptnd
a lesser degree. The work was based both in iftara  inductive statistics. .
external data. To carry out the analysis was melevant  When considering data from research the impact of
use of primary data. The source of relevant infdiona |mplementat|on and use of. Business Intelligence in
on which it is processed chapter describing theeoar Construction construction project management wasl us
state of research problems at home and abroad, fRpact rate, respectively level of influence thaed in
domestic and foreign publications, monographs,njals; research aimed at identifying and quantifying teadiits
databases (e.g., EBSCO, ProQuest, Scopus, Web %#CT use in the construction by Kyakula[7].

Science, etc.) and other Internet resources (siraiaa Arithmetic average of the selected areas, we get
research in all industries). peace. To determine the answer was used “Likelle sca
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ranging” from 1 to 5 on the basis of fixed values bbeen Recommendation 2003/361 / EC. Respondents were
done the arithmetic average of the values for diected represented as follows:
area under consideration. The result was mentioned «  Large enterprises (250 and more employees) - 7

impact rate, or rate of impact. Subsequently trelte enterprises,

were interpreted in verbal and graphic form. Foage e Medium sized enterprises (from 50 to 249

processing and presentation of results was usesbla t employees) - 12 enterprises

Microsoft Excel software. *  Small enterprises (from 10 to 49 employees) - 17
Statistical significance was tested by Kruskal -ll&/a enterprises,

test at the significance level = 0.05. Kruskal - Wallis *  Microenterprises (from 0 to 9 employees) - 19

test [8] is a direct generalization of the Wilcoxtast case enterprises.

dvojvyberového several independent samples. Kruskal
Wallisow test is similar to the non-parametric ovazy
analysis of variance [9]. Kruskal - Wallisow téstased
on the rows and to the non-parametric method f&iimng.
The idea is statistically re-tested, and reseaeshptes
come from the same division. It is used to compaceor
more samples dependent on the same or different s
[8,10].

Based on theoretical approaches, analysis al
mapping of existing relations between the participaof
construction project, dealing with research andeca
studies abroad were raised basic research questions

1. What is the impact of implementation and use ¢

Business Intelligence to cost reducing in  Figure 1 Research sample according to enterprige si

construction project managemnt from the

perspective of enterprise size. Very important in terms of the correlation effect o
2. What is the impact of implementation and use ofhe use of Business intelligence has a breakdowthéy

Business Intelligence to cost reducing  inmajority owner of the enterprise, respectively usfe

construc’Fion project ‘managemnt from theforeign private equity (Figure 3).
perspective of enterprise owner (use of ofreign

private equity).

3. What is the impact of implementation and use ¢
Business Intelligence to cost reducing ir
construction project managemnt from the
perspective of participant of construction praject

4. What is the impact of implementation and use ¢
Business Intelligence to cost reducing ir R ——
construction project managemnt from the equity
perspective of SK NACE classification.

= Large enterprises

Medium sized enterprises
21,82%

= Small enterprises

® Microenterprises

u Use of Slovak private
equity

80%

24 Research sample

Breakdown of research sample is very important i
terms of correlation between the studied varialiles to
the content page of research was defined this basic
specification of the statistical of research sample

Figure 2 Research sample according to enterpriseenw
(use of foreign private equity)

* Enterprise size, One of the most important selections of respondents

*  Use of foreign equity, _ the content of research sample is based on the
*  Participant of construction project, determination and definition of the relationshiptiwi

*  SKNACE classification. construction projects. Connection between a pdaticu

participant and the other variable is substantitleéymost
~ Based on the set hypotheses and fundamental resegrgportant relationship in the context of reseafeigure 3
issues, it can be stated that the selection ofareSe gescribes a more detailed representation of indéalid
sample by enterprise size is very important in ysialj  participants in research.

and interpreting scientific conclusions. The fragmeand «  Main contractor - 28 enterprises,
size representation is described in more detdtigure 1. «  Sub-contractor - 14 enterprises,
Selection of enterprises was carried out on thislmdishe «  Designer / architect - 9 enterprises,

breakdown of  the European Commission . peveloper - 4 enterprises.
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= Contractor
= Sub-contractor
u Designer/architect

= Developer

Figure 3 Research sample according to participant o
construction project

Another view of the selection of research sample 't?f challenges. The economic situation after 2008 ha

described in Table 1. Enterprises are categorize8k
NACE classification.

Table 1 SK NACE Classification of research sample

u 41 Building construction
= 42 Engineering buildings

m 43 Specialised
construction works

Figure 4 Research sample according to SK NACE ifieaton

3 Results and discussion
Construction industry is currently subject of numbe

changed significantly in several sectors. Consiboct
industry is among the sectors that are subjectasbef
business cycle. A lot of competition, reduced osdéw
projects, the high costs of employers to employtese
are just some of the factors that impact on theveéo
construction companies. The effort to penetrate the
market entails the need to be more effective thhers.

Be an effective means to optimize costs and magimiz
production. It must be done fast and right decisidrhe
same applies in the implementation of construction
projects. One of the conditions, how to implement a
successful construction project is to have a proamat
correct decisions. Business intelligence is a tfwl
decision-making.

One of the big advantages and benefits of Business
intelligence use is cost reducing on management
processes in construction industry in Slovakia. yWer
important view on impact of Business Intelligencent
site enterprise size, enterprise owner, participaht
construction project and SK NACE classification.

Figure 5 describes impact of Business Inteligente o
cost reducing in field of construction project mgement.
Business Intelligence for large enterprises pregsnact
level on cost reducing 3.25 and Business Inteligeioc
medium-sized 3.01. Small enterrpises achieved ipmac
level 2.98 and mciroenterprises only 1.25 value.
Microenterprises don’t ude Business Intelligeno tit's
probalby reason, why it achieved a very low impeaeel.

On the other side, figure 5 presents results fre® of
foreign private equity view.
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3,25
3,01 2,98 3,47
2,58
! .

Large enterprises Medium-sized Small enterprises Microenterprises

}"b

enterprises Use of Slovak private equity Use of Foreign private equity
Figure 5 Impact of implementation and use of Bussne Figure 6 Impact of implementation and use of Bussne
Intelligence on cost reducing of construction pobje Intelligence on cost reducing of construction pobje
management (enterprise size view) management (use of foreign private equity)

Table 2 describes the Kruskal - Wallis test for Table 3 describes the Kruskal - Wallis test for
examining the statistical significance of constiwrct examining the statistical significance of constiorct
enterprises size impact of implementation and uSe enterprises size impact of implementation and use o
Business Intelligence on cost reducing in consiooct Business Intelligence on cost reducing in consiooct
project management. Business Intelligence amoumted project management (factor — use of foreign private
0.0297. From that it follows that statistical sfigdance equity). Business Intelligence amounted p = 0.0E86m
was confirmed a confidence levelwf 0.05. that it follows that statistical significance waméirmed a

confidence level of. = 0.05.

Table 2 Kruskal-Wallis test for examing of theistatal
significance (factor: enterprise size) Table 3 Kruskal-Wallis test for examing of theistatal
significance (factor: use of foreign private eqity

Code Number of Impac _

valid rate - Code  Number of valic  Impact rat
responses responses

1 7 3,2¢ 1 44 2,5¢
2 12 3,01

2 11 3,47
3 17 2,9¢
4 19 1,2t

Next view, participant of construction project (fig
In this view, situation is very similar then prigiy 7) achieved results of impact level follow. The trioght

view. Use of foreign equity is in this case as keyalue was for investor and developer. This valus 8:84

Construction enterprises used foreign private gqusing and it is a significant impact level. Other grogzhieved

and implmenting Business Intelligence solution.hits low value (from 2.18 for designer and architec282 for

impact on cost redusing. Contenporary, constractigcontractor.

enterprises that use only Slovak private equitgy fhvest

to new progressive technology less financial resesir

their impact is lower.
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3,94
2,51

41. Building
construction

3,32 3,26

43. Specialised
construction works

Contractor Sub-contractor Designer / Investor / 42. Engineering

architect

developer

Figure 7 Impact of implementation and use of Bussne
Intelligence on cost reducing of construction pobje
management (participant of construction project)

Table 4 describes the Kruskal -

Wallis test for

buildings

Figure 8 Impact of implementation and use of Bussne
Intelligence on cost reducing of construction pobje
management (SK NACE classification)

Table 5 describes the Kruskal - Wallis test for

examining the statistical significance of constiwrct examining the statistical significance of constiorct
enterprises size impact of implementation and uSe enterprises size impact of implementation and use o
Business Intelligence on cost reducing in consiooct Business Intelligence on cost reducing in consiooct

project management (factor — participant of corcsion
project). Business Intelligence amounted only p2581.
From that it follows that statistical significanagas
confirmed a confidence level af= 0.05.

Table 4 Kruskal-Wallis test for examing of theistatal
significance (factor: participant of constructionggect)

Code Number

of Impact rat

valid

responses
1 28 2,32
2 14 3,31
3 9 2,1¢
4 4 3,94

project management (factor — SK NACE classificgtion
Business Intelligence amounted only p = 0.0418mFro

that it follows that statistical significance waméirmed a

confidence level of = 0.05.

Table 5 Kruskal-Wallis test for examing of theistatal
significance (factor: SK NACE classification)

Code Number of valic  Ipmact rat

responses
1 26 2,51
2 9 3,32
3 20 3,2¢

Last one view descibes situation based on SK NACE

classification. It’s copies trend of enterpriseesievided.
Building construction enterprises present mostlyalém

enterprises. Engineering building enterprises

enterprises doing specialised construction worlesegmt

mostly large enterrpises. Their value of impacerah
cost reducing is higher (figure 8).

anichpact

Conclusions

Results shown, that implementation and use has
on cost reducing in construction project
management. Research results also shown thatrtpasct
is significant in condition of Slovak constrcutiomarket.
However, not all factor confirm this statement. tées as
enterprise size, enterprise owner and SK NACE
classification confirm diferencess between selected
groups. It confirms statistical significance based
Kruskal-Wallis teste. But for participant of consttion
project this diferncess was not confirm. Generallg
could say that implementation and use of Busienss
Intelligence has a possiteve implact on const rieduand
factors as enterprise size, owner and SK NACE
classification are significant of this isse.
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