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Abstract. Information and communication technologies became a part of management tools in
modern companies. Construction industry and its participants deal with a serious requirement
for processing the huge amount of information on construction projects including design,
construction, time and cost parameters, economic efficiency and sustainability. To fulfil this
requirement, companies have to use appropriate ICT tools. Aim of the paper is to examine the
impact of ICT exploitation on performance of construction companies. The impact of BIM
tools, ERP systems and controlling system on cost and profit indicators will be measured on
the sample of 85 companies from construction industry in Slovakia. Enterprise size, enterprise
ownership and role in construction process will be set as independent variables for statistical
analyse. The results will be considered for different groups of companies.

1. Introduction

The performance of construction companies depends on several factors. A lot of competition, pressure
to reduce costs and wide availability are the merits of the need to address the issue of performance of
companies in selected sectors [1]. This opens up a number of questions how to increase performance
of companies and what factors affect it. In the last decade, it is often solved the issue of the impact of
innovation in information and communication technologies on the performance of companies [2]. It is
very necessary to monitor the impact of these advanced technologies on the performance of companies
[3]. This need was confirmed by Krsak et al. [4].

2. Theoretical background and problem statement

Corporate Performance issues or performance of companies are discussed by several authors and
researchers. Rouse defines corporate performance as a composite assessment of how well an
organization executes its most important parameters, especially financial parameters [5]. Performance
of companies includes good values in cost reducing and increasing of production [6]. Santos and Brito
define success factors for corporate performance as profitability, market value, employee and
customer satisfaction, social and environmental performance. Consoli identified efficiency and
effectiveness and Santos, Brito — profitability, growth and market value that in general covers the
same financial aspects of performance [7]. Taruté and Gatautis said about corporate performance that
it includes financial performance and strategic performance [8]. Other authors and researchers have
done a series of studies and researches on the factors affecting corporate performance. Ullmann
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already in 1985 made a survey on corporate social performance and financial performance [6]. Later
independently to the previous poster, Karake performed further research in this area [10]. Marom
described a theory, how to build corporate social and financial performance [11].

The other authors were focused on the interaction of information and communication technology.
Taruté¢ and Gatautis have performed the research on the impact of information and communication
technology (ICT) on SMEs performance [8]. Lee et al. discussed the issue of company performance in
the airline industry. Ayatse carried out a case study of cement factoring companies in Nigeria, where
the impact of ICT on corporate performance was examined. Conclusion of this case study was the
knowledge, that ICT have greatly improved corporate performance of cement manufacturing
industries in Nigeria positively. It was also seen that production in Nigerian cement manufacturing
industry improved significantly since the advent of ICT [12]. There is a large series of studies
dedicated to the topic of ICT implementation impact on performance of companies. Janke and
Packova recalled studies conducted by Schreyer, Van Reen et al., Brynjolfsson and Yang [13]. When
assessing the impact of information and communication technologies on business performance
different variables were used. The study conducted by Delina et al. investigated stock market reaction
to the IT investment announcements in Czech Republic, Hungary and Slovakia as a whole region, not
studying the differences among these three countries [14]. Other authors include cost reducing as a
main tool for corporate performance. Generally, in Slovakia there is a lack of studies conducted on
corporate performance in construction industry. That was the reason and space to carry out such a
study in terms of construction enterprises in Slovakia. Overview of the authors and their studies are
defined in Table 1.

Table 1. Overview of the authors and their studies about performance of companies [15, 16, 17]

Researchers Year of Researches and publications
publication
Ullmann 1985 Corporate social performance and financial performance
Karake 1997 Company social performance (measured by reputation index and) and
financial performance (measured by return on equity)
Mc Williams 2001 Corporate social responsibility and financial performance
and Siegel
Marom 2006 Theory building for corporate social performance and corporate financial
performance
Dielina and 2010 The impacts of specific ICT solutions on productivity
Tkac
Ayatse 2012 Impact of information communication technology on corporate
performance: A case study of cement manufacturing firms in Nigeria
Janke and 2013 Impact of ICT investments on performance of companies in transition
Packova economies: Evidence from Czech Republic, Hungary and Slovakia
Taruté and 2014 ICT impact on SMEs performance
Gatautis
Mesaros et al 2016 Business Intelligence impact on corporate performance in Slovak

enterprises — a case study

All mentioned studies discussed the issue of corporate performance, but none of them discussed
this issue in the construction industry in Slovakia. Mesaros$ et al. carried out a case study in Slovakia,
addressing the impact of industry and Business Intelligence on the corporate performance [15]. The
main research question is as follows: Has the ICT an impact on performance of the construction
companies in Slovakia?
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3. Methodology
3.1. Research questions
Based on the evaluation of the current state the research questions conducted in Slovakia were
formulated:
e What is the impact of information and communication technology on performance of
construction companies in Slovakia?
e What is the impact of BIM tools, ERP systems and controlling system on cost and profit
indicators — performance?

3.2. Research objectives

Based on the determination of the research questions, the research objectives have been set. Main
objective of this research was to analyse the impact of ICT on the performance of construction
companies, generally. Another objective of this paper was to examine the impact of the chosen ICT
tool as BIM (Building Information Modeling) tools, ERP (Enterprise Resources Planning) systems and
controlling system on the performance of construction companies.

3.3. Data collection and research sample

Data collection was conducted by the questionnaire. Questionnaire was designed and distributed in
electronic form. Questionnaire was produced by online platform FORMEES in electronic form. The
research sample was approached by e-mail with the request to participate in the research. In total, 1276
of respondents (construction companies in Slovakia) were interviewed. 85 respondents participated in
the questionnaire survey. It represents a return of 6.66%.

Research sample is described in more detail in Figure 1 and Figure 2.

32,94%

80,00%
m Large enterprises ® Medium sized enterprises m Use of Slovak private equity
Small enterprises Microenterprises Use of foreign private equity

Figure 1. and Figure 2. Research sample by company size (1) and by owner of the company (2)

3.4. Data processing methods and research hypotheses
Achieved data were evaluated based on several statistical methods through software STATISTICA
version 12. To analyse the differences between the research groups, the Kruskal-Wallis ANOVA test
was used. Also, the “Likert scale ranging” from 1 to 5 on the basis of the fixed values was used where
value “1” is a very low performance and value “5” is a very high performance. These data were
compared with the cost reducing indicator and profit.

The research hypotheses were set as follows:

H1: ICT has a significant impact on the performance of construction companies in general.
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That means, that companies with active use of ICT achieve higher value (more than 3.5). This
claim will be confirmed by Kruskal- Wallis test. Other hypotheses are extended from this main
hypothesis and they are focused on BIM tools, ERP systems and controlling system.

H2: Corporate performance of construction companies using BIM is higher than performance of
the construction companies who do not use the BIM.

H3: Corporate performance of construction companies using ERP systems is higher than
performance of construction companies who do not use ERP systems.

H4: Corporate performance of construction companies using controlling system is higher than
performance of construction companies who do not use controlling system.

According to Kyakula, valuation of the hypotheses was based on the exploitation level as (Kyakula,
2011):

* Significant (level of use or impact > 3.5) or

* Not significant (level of use or impact < 3.5). Statistical significance was verified by Kruskal-
Wallis test.

4. Results and discussion

The perception of increasing of corporate performance is mainly linked with the increased
profitability. This means cost reducing and increasing the profit. These data were provided and
included in the research. Impact of the ICT in performance of construction companies in Slovakia has
to reflect cost reducing and profit increasing. On the other hand, investments into ICT in generally
were rapidly increased. It was reason for examined the level of investment in ICT was researched. For
presenting the results, two groups of survey sample were created, namely: companies investing in ICT
companies and companies without investments in ICT.

Hypothesis 1: ICT has a significant impact on performance of construction companies in general.

This hypothesis means that companies that invest to ICT have higher corporate performance than
construction companies without investment to the ICT. That means cost reducing and profit increasing
for this companies. This value was interpreted to the Likert scale from 1 to 5. Results were confirmed
by Kruskal- Wallis test.

Companies without investments to the
ICT

1.87

Companies with investments to the ICT 4,13

0 05 1 15 2 25 3 35 4 45

Figure 3. Performance of construction companies
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Table 2. Kruskal- Wallis test for statistical significance of research groups (hypothesis 1)

Kruskal-Wallis ANOVA based on ranking, Variable — investments to
the ICT p=0,0265

Construction group Code Number of valid responses Performance rate
Companies without investments 1 57 4.13

to the ICT

Companies without investments 2 28 1.87

to the ICT

Based on these results we can say that the ICT impact on performance of construction companies is
relevant. This statement is confirmed by Kruskal-Wallis test (see table 2). Hypothesis 1 was accepted
at the significance level a = 0.05. Kruskal-Wallis test was value p=0.0265.

Next hypothesis discusses some of ICT tools as BIM, ERP systems and controlling systems in
construction companies in Slovakia. All ICT has an important tool for everyday management activities
in construction companies. It is very interesting comparison of corporate performance results in
companies that using this tools with companies without using these tools.

Hypothesis 2: Corporate performance of construction companies using BIM is higher than
performance of construction companies who do not use the BIM.

BIM tool presents an easy way for design of construction projects in all parameters together. It is a
good tool for cost planning, project documentation and designing, time planning activities and other

parameters of construction project in the phase of design and implementation too. Results of
performance rate for companies used this tool are in Figure 4 and Table 3.

Companies don’t used BIM tool 1,96

Companies used BIM tool 3.89

o 05 1 15 2 25 3 35 4 45
Figure 4. Performance of construction companies (BIM tool)

Table 3. Kruskal - Wallis test for statistical significance of research groups (hypothesis 2)

Kruskal-Wallis ANOVA based on ranking, Variable — used the
BIM tool p=0,0398

Construction group Code Number of valid responses Performance rate
Companies using BIM tool 1 21 3.89
Companies not using BIM tool 2 64 1.96

Based on these results it can be said that the BIM impact on performance of construction
companies is significant. This statement is confirmed by Kruskal-Wallis test (see table 3). Hypothesis
2 was accepted at the significance level a = 0.05. Kruskal-Wallis test achieved value p = 0.0398.
Corporate performance of companies using the BIM tool is higher than companies that not using the
BIM tool.
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Hypothesis 3: Corporate performance of construction companies using ERP systems is higher than
performance of construction companies who do not use ERP systems.

ERP systems are a very good tool for overall financial planning. This tool allows cost planning,
controlling processes, accounting and other financial activities. Results of performance rate for
companies using ERP system are in Figure 5. and Table 4.

Companies don’t used ERP system 1,67

Companies used ERP system 3.85

0 05 1 15 2 25 3 35 4 45
Figure 5. Performance of construction companies (ERP system)

Table 4. Kruskal - Wallis test for statistical significance of research groups (hypothesis 3)

Kruskal-Wallis ANOVA based on ranking, Variable — used the
ERP system p=0,0494

Construction group Code Number of valid responses Performance rate
Companies using ERP system 1 32 3.85
Companies not using ERP system 2 53 1.67

Based on these results it can be can said that the ERP system impact on performance of
construction companies is significant. This statement is confirmed by Kruskal-Wallis test (see table
4). Hypothesis 3 was accepted at the significance level a = 0.05. Kruskal-Wallis test achieved value p
= 0.0494. Corporate performance of companies using the ERP system is higher than companies not
using the ERP system too. In spite of the high cost of the ERP systems implementation, this tool has
an impact on overall performance of construction companies.

Hypothesis 4: Corporate performance of construction companies using controlling system is higher
than performance of construction companies who do not use controlling system.

Last of the investigated ICT are controlling systems in construction companies in Slovakia.
Controlling systems probably impact on financial performance. It is tool for cost planning, checking
and cost management. More results are described in Table 5.

Companies don’t used controlling
155
system

Companies used controlling system 4,17

0O 05 1 15 2 25 3 35 4 45

Figure 6. Performance of construction companies (controlling system)
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Table 5. Kruskal - Wallis test for statistical significance of research groups (hypothesis 4)

Kruskal-Wallis ANOVA based on ranking, Variable — used the
controlling system p=0.0237

Construction group Code Number of valid responses Performance rate
Companies  using  controlling 1 41 4.17
system

Companies not using controlling 2 44 1.53
system

Based on these results controlling system impact on performance of construction companies was
confirmed. Hypothesis 4 was accepted at the significance level a = 0.05. Kruskal-Wallis test achieved
value p = 0.0237. Corporate performance of companies using controlling system is higher than
companies that do not use the controlling system.

Generally, ICT has a significant impact on the performance of construction companies in Slovakia.
Adoption of ICT should be one of the main objectives for construction company managers. Next table
shows confirmation of all the hypotheses.

Table 6. Kruskal- Wallis test and final results of hypotheses

Final results of hypotheses

Hypotheses p Result
Hypothesis 1~ ICT has a significant impact on performance of 0.0265 accepted
construction companies in general.
Hypothesis 2 Corporate performance of construction companies using  0.0398 accepted

BIM is higher than performance of construction
companies who do not use the BIM.
Hypothesis 3~ Corporate performance of construction companies using  0.0494 accepted
ERP systems is higher than performance of construction
companies who do not use ERP systems.
Hypothesis 4  Corporate performance of construction companies using  0,0237 accepted
controlling system is higher than performance of
construction companies who do not use controlling
system.

5. Conclusions

Performance of companies depends on numerous factors. In many situations, it is perceived through
the financial results (cost reducing, profitability, return of investment and so on). This research has
shown the impact of ICT on the performance of 85 Slovak construction companies. Construction
companies in Slovakia that have been using ICT more actively achieved a higher performance rate
than construction companies that do not use ICT. Very similar results were obtained for chosen types
ICT solutions. Controlling system is an effective tool and performance rate is higher than 4 out of
scale. This is a significant impact on performance of companies. ERP system and the use of BIM tool
has a significant impact on performance, too. This research confirmed the trend and has shown, that
ICT has a real impact on performance of companies in construction industry of Slovakia. For future
research, it is necessary to gain more specific information on communication technology and its
impact on performance of construction companies.



WMCAUS IOP Publishing
IOP Conf. Series: Materials Science and Engineering 245 (2017) 072044 doi:10.1088/1757-899X/245/7/072044

Acknowledgment

The paper presents a partial research results of project VEGA 1/0828/17 “Research and application of
knowledge-based systems for modelling cost and economic parameters in Building Information
Modelling.

The paper presents a partial research result of project “Identification of key competencies of
university students for the needs of knowledge society development in Slovakia”, which is supported
by the Ministry of Education, Science, Research and Sport of the Slovak Republic in supplying
incentives for research and development from the state budget in accordance with Act no. 185/2009 Z.
z. on incentives for research and development and on supplementing Act. 595/2003 Z. z. Income Tax,
as amended by Act no. 40/2011 Z. z.

References

[1] E. Radziszewska-Zielina, “Analysis of the Profitability of Investment in Renewable Energy
Sources on the Example of a Semi-Detached House” E3S Web of Conferences - 1st
International Conference on the Sustainable Energy and Environment Development, vol. 10,
2016

[2] M. Kozlovska, D. Mackova, M. Spisdkova, “Survey of Construction Management
Documentation Usage in Planning and Construction of Building Project” Procedia
Engineering - World Multidisciplinary Civil Engineering-Architecture-Urban Planning
Symposium, WMCAUS 2016, vol. 161, pp. 711-715, 2016

[3] M. Kozlovska, M. Spisakova, D. Mackova, “Company size impact on construction management
documents processing and using®, Advances and Trends in Engineering Sciences and
Technologies - Proceedings of the International Conference on Engineering Sciences and
Technologies, ESaT 2015, pp. 299-304, 2016

[4] B. Krsak, C. Sidor, L. Strba, M. Mitterpak, “Usage of linked open data for the measurement of
mining tourism POIs’ impact on the competitiveness of a destination: Research notes part 17,
Acta Montanistica Slovaca, vol. 21, Issue 2, pp. 162-169, 2016

[5] L Wigmore, “Corporate performance”, What is — Tech target. 2016

[6] P. Mesaros, T. Mandi¢ak, A. MesaroSova, M. Behun, “Developing managerial and digital
competencies trough BIM technologies in construction industry”, ICETA 2016 - 14th IEEE
International Conference on Emerging elLearning Technologies and Applications,
Proceedings, vol. 14, pp. 217-222, 2016

[71 J.B. Santos, L.A.L. Brito, “Toward a subjective measurement model for firm performance”,
BAR — Brazilian Administration Review, vol. 9, 2012

[8] A. Taruté, R. Gatautis, “ICT impact on SMEs performance”, Contemporary issues in business,
management and education 2013, vol. 110, pp. 1218-1225, 2014

[9] A.A. Ullmann, “Data in search of a theory: A critical examination of the relationships”,
Academy of Management Review, vol. 10, no. 3, pp. 540-557.

[10] Z.A Karake, "An examination of the impact of organizational downsizing and discrimination
activities on corporate social responsibility as measured by a company's reputation index",
Management Decision, vol. 36, no. 3, pp. 206-216., 1998

[11] LY. Marom, "Toward a unified theory of the CSP—CFP link",Journal of businesess, 2006

[12] F.A. Ayatse, "Impact of infomation communication technology (ict) on corporate performance:
A case study of cement manufacturing firms in Nigeria", Global advanced research journal
of management and business studies, vol. 1, pp. 259-263, 2012

[13] F. Janke, M. Packova, "Impact of ICT investments on performance of companies in transaction
economics: Evidence from Czechrepublic, Hungary and Slovakia", Quality innovation
prosperity, vol. 17, pp. 9-21, 2013

[14] R. Delina, M. Packova, N. Roztocki and H.R. Weistroffer, "Information Technology
Investments and Stock Market Reaction: Evidence from Czech Republic, Hungary and



WMCAUS IOP Publishing
IOP Conf. Series: Materials Science and Engineering 245 (2017) 072044 doi:10.1088/1757-899X/245/7/072044

Slovakia." Proceedings of the Second International Conference on ICT (ICTM 2013).
Wroclaw, pp. 98-105. 2013

[15] P. Mesaros, S. Carnicky, T. Mandi¢ak, M. Habinakova, D. Mackova, M. Spiséakova, "Business
Intelligence impact on corporate performance in Slovak enterprises - a case study", Journal
of systemintegration, vol. 7, 2016

[16] R. Dielina, M. Tka¢, "The impacts of specific ICT solutions on productivity", IDIMT 2010
Information technology - Human values, innovation and economy. 2010

[17] A. Mc Williams, D. Siegel, "Corporate social responsibility: A theory of the firm perspective",
Academy of management review, vol. 26 pp. 117-127



