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Abstract

Information and communication technologies represeset of people, processes, technical and sadtteals
providing collection, transport, storage and preoes of data for distribution and presentation rdbimation.
Particularly communication systems are the mairl foo information exchange. Of the other part, thes
technologies have a broad focus and use. One ai thehe exchange of documents in the management of
construction projects. Paper discusses the issuexpfoitation level of communication technologias i
construction project management. The main objectifethis paper is to analyze exploitation level of
communication technologies. Another aim of the papeto compare exploitation level or rate of doeuntn
exchange by electronic communication devices ace-fa-face communication.
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1 Introduction

In recent years, the nature of the constructiorustry recorded a few changes. Change
people's minds, as well as their requirements folding structures are different [1]. The
pressure on the time of construction is greaten timthe past. Young people prefer a
different way of life. Demand for materials is @ifént. That's why they make extensive use
of new advanced materials. This required a new agmbr in the construction industry.
Responses were modern methods of constructiotM@dlern construction methods and new
materials are not the only improvements in the tanson industry. Construction project
management is also different than in the past. Nefgrmation and communication
technologies (ICTs) are widespread for the managewfeall projects [3]. New information
and communication technologies have contributed the increased demands on
communication technologies and exchange of docusnenproject management [4]. This
was the reason for the implementation of ICTs instauction. The importance and use of
information and communication technologies can leasared by the degree of exploitation.
The term "Exploitation Level" is set to measure thee of ICTs in every field. Use of
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communication technologies for the purpose of tbheudhents exchanged rapidly increases.
The reason is the savings in the electronic doctierhange.

2 Problem statement and theoretical background

In construction projects and companies exist vartypes of information and communication
technologies (ICT), such as hardware or businefiva®@. The basic question is what the
communication technology is and what features shndlude the effective communication
technology. Information and communication techn@egepresent a set of people, processes,
technical and software tools providing collectitnansfer, storage and processing of data for
distribution and presentation of informatiofs5]. Every communication systems
(communication technology - CT) are currently based the use of information and
communication technology. Looks at communicatiocht®logies are various. In its
narrowest perception of communication technologieshardware and software solution for
processing of information for decision support, tcoinand project managemedii.

In recent years, our environments are driven byigba in society, fast growth by science,
technology and knowledge development [7]. Implemgon of communication technologies
in enterprises is relatively difficult process. Mastudies it appears that management of large
projects increasingly using information and commoation (ICT) systems in general [8].
According to this study, the level of use (exploda level) of ICTs is at the level of 4.11.
Another survey points directly to the use of comioation technologies in management
process [9]. Many studies discuses the issue olleeof information and communication
technologies. The rate of communication technolagg (also known as a exploitation level)
is essential for comparing and analyzing the stafugse of communication technologies.
Exploitation level of CT is also necessary to monifor the management construction
projects. Surveying of this activity is an essdnpi@arameter for determining the rate of CT
use.

3 Methodology, aims and research sample

3.1 Methodology

Exploitation level of communication technologiesis essential tool for comparing the use of
ICT in different areas. Respondent states on a&dcam 1 to 5 (Likert scale) "exploitation
level” in areas of document exchange. That inclddésw areas:

» Collection and transmission of documents
* Document sharing and storage
* Modification and working with documents

The first step was the definition of CT to the mes of document exchange. Communication
technologies are already determined by previouseysr On that basis, it was specified
following communication technology:

* Personal computer (Desktop)
* Notebook / Laptop
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* Smartphone / cell phone

* Tablet

 Fax

* Applications supporting communication (such as $kypiber, Hangouts other
software applications and platforms for the trassmin of documents and
communications.

The obtained values were averaged for every ateardsult was the final exploitation level
for each technology. The result of the whole it wasof final exploitation level for document
exchange. Rating scale is as follows:

e 1-2 (very low level of use)

e 2.01-3 (low level of use)

e 3.01to 4 (high level of use)

e 4.01to 5 (very high level of use)

These results should be interpreted. Within therlgsve statistics were performed statistical
tests. IIn order to trace the behavior of construction gmises by size, participating in
construction projects, it was necessary to seldesiain which can be observed differences
between groups. In the research we used nonparanest (for ordinal variable or Cardinals,
if outside the parameters), called Kruskal-Walkistt

3.2 Objectives of research

The topic and the aim of this paper are closelsteel to the issue of the use of information
and communication technology and knowledge teclyyoilo the management of construction
projects. Just the use of ICT in the managemerbosétruction projects and their impact on
cost reduction is the issue of my dissertation. ofécal analysis and detection of
exploitation level of the different technologiesdee of the objectives of my dissertation.
Between these ICT include communication systemh sag carrier and comprehensive
solution for communication of construction projezainagement. This paper represents partial
research and partial results of a large researchepsed within the dissertation. Also the
objectives set for this contribution partial objees for dissertation. On this basis, the
research objectives were set for this part of &search as follows:
* The main objective of this paper is to analyze exation level of communication
technologies for the purpose of document exchange,
* Analyze these results, depending on the size oéiberprises,
« And analyze and compare exploitation level or ratedocument exchange by
electronic communication devices and face-to-fagmmunication. Compare these
results and statistically verified, depending om size of the enterprise.

3.3 Research sample and data obtaining

The questionnaire survey featured data collectginguthe online questionnaire. Link to the
online questionnaire was together with an explayatovering letter sent to respondents in
electronic form. The questionnaire titled was adahs a system of targeted questions
designed for contractor and sub-contractor of gangbn processes, planners and architects.
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In order to verify the questionnaire, mainly tottdse formulation of claty of individual
items, it was a sample of 42 companies projects, realized within p-research. The pre-
researchs the basis for verification of selectresearch sampler research in threalization
of a dissertation thesis.

Medium

Figure 1, 2Characteristics of the research sar by size of construction enterpr (1) and
by majorty owner of construction enterprise (2)
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Figure 3,4Characteristics of the research sample by partitspaf coistruction projec (3)
and by region (4)

Choice ofsubjects in the research sample was not limitedtbgr criteria such as occupati
of the enterprise, region or company size etc.alh be concluded that the fundame
requirement of ensuring representativeness, thegwample was complied wi

Main characteristics of research subjects in teomghe size of the company we can
down. Participated in the survey and a questioern@ompleted by 11.90% mic-companies,
23.81% small companies, 35.71% mec-sized companies and 28.57% large errises
(Figure 1).
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4 Results and discussic

Exploitation level of CT is a measure of the useselected technologies for the purpost
exchange of documents in the management of cotistnugrojects Use of communicatic
technology is primarily for the ppose of communication and coordination of constonc
projects. It can therefore be expected that thesbnblogies will be used for docum
exchange to a lesser extent than for the actuahuorication More detailed reults can be
seen in Figure 5.

B Callezion and ransmissor of decurrohts

B Cocurnen: shanng and starage
L Modifcation ar d working with documents
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2l
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Figure 5:Exploitation level of choose communication techiggiéor document exchange
choose activities

Personal computer (Desktop) is probably the modelyiused tool for communication a
coordination of all project activities at i For thepurpose of exchanging and working w
documents it is one of the basic to For the needs of collection and transmissiot
documents represents a measure of the use valdelb Document sharing and stora
represent exploitation levat 4.02

Very similarresults were also recorded in the use of notebémkthat purpos: Collection
and transmission of documeron notebooks represent value of 3.8&milarly, documen
sharing and storage reaches a value of Modification and working with doiments on
notebook represent value of 3."These are relatively high and good res Therefore, we
can conclude that these technologies are heawdg s such purpose

Other results we have seen with other technolc For example, exploitatioof Smartphone
for purposes oflocument exchange it is relatively lc Document sharing is a relatively go

level, but the modification and working with docum® and collection and transmiss rate

is very low for smartphones.

The lowest values were reced in the use of the fa)At the time the Internet is a relative
outdated solutions. l&¥iously, for this purpose there are usetbdern technologic more.
Exploitation level for tablet is great Similar results recorded applications for support
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communication (for example Skype, Hangouts andrgo These tools also are not primarily
intended for the exchange of documents. A very@stiing phenomenon represents sharing of
documents, which is significantly higher comparedther activities.

The total exploitation level for each technologwssfollows (Figure 6). The total exploitation
level for the personal computer was determinedetd.07. This represents the highest value.
The high utilization rates were also recorded itehooks. Fax recorded the lowest value,
only 2.3. The final exploitation level was set 84 This indicator is in the range from 2.01
to 3, it represents a "low level of use". It mustdaid that it is near the border with the use of
good quality.

l Total exploitation level M Lerge construction enterprises . SMEs

Notebook / Laptop

Smartphone / cell phone

Tablet

Fax

Applications supporting communication

The total exploitation level

2, 7el
0 1,25 2,5 3,75 5

Figure 6: Comparison of final exploitation leveldagxploitation level of choose
communication technology for document exchangeraueg size of enterprises

Table 1: Kruskal - Wallis test (Communication teglugies) - by size of enterprises

Depend: Communication Kruskal- Wallis ANOVA based on order: Communication
technologies technologies

I ndepedent variable: Size of enterprises

Kruskal - Wallistest: H (3, N=42) = 9,367283 p = 0,246

Code The average order
Large construction 1 24.06250
enterprises
Medlum-s':lzed . 32,02635
construction enterprises
Small enterprises 3 29,59999
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Based on the Kruskal Wallis test, it can be stéitedion the significance level ai = 0.05,
use of communication technologies for differentivaiiés depends on the size of i
enterprise.

Another aim of the paper was to compare the ratexohange of documents electronic:
and face to fac&Respondents were asked to state what use to &geadént in the exchan
of documentsThe results furthedescribed in the figure 7.

In the picture 8you can see that the use of electronic documerttagyge and fa-to-face
exchange is very similaOn the one hand, fa-to-face document exchange represents
value of 3.26. Electronic documeexchange represents valaely 2.7. On te other hand,
electronic document exchange was the most commlae 4, face to face only the

® Electronic document exchange ® Face to face

0 1 2 3 4 5

Figure 7:Use of electronic document exchange and face & on Likert scal

O The largest represcrtancn B bxpladancn eyl

a
Eloctronic cocumen: cxchangs Face 10 1ace

Figure 8:Use of electronic document exchange and face &
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5 Conclusion

Use of communication technologies for the purpdsexahanging documents can be analyzed
from several perspectives. The main aim of thisepapas to determine the final exploitation
level of communication technologies. Based on tesearch results and the selected
methodology, we can say that the use of such sgstenthe purpose is not high. On the other
hand, the value of 2.94 is close intervals 3 andem®he value of 3 or more represents already
a relatively good utilization rate of selected tealogies. In any event, it can be stated thatis th
area include reserves. Despite of technology pssgrdocument exchange largely takes place
face to face. Within the research it must be shat the use of communications technology
depending on the size of enterprises and it issttatlly significant.
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