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Abstract 

Knowledge systems and knowledge technologies are an important tool for resource efficiency in the 

management of construction projects. The exploitation of the knowledge systems is essential throughout 

the construction period, starting with designing and ending the building management. BIM technology 

represents another progressive technology in the management of construction projects. Last decades, it’s 

a lot of information and assumption about the connection of BIM technology and knowledge-based 

technology in constriction project management. This research discusses the issue of knowledge 

management and uses BIM technology in constriction project management. The main aim of the research 

is to analyze the level of exploitation of BIM technology and knowledge-based technology in construction 

project management in selected countries in Europe.  
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1. Introduction 

Progressive technologies push the possibilities of working in every industry. Architecture, engineering, and 

construction (AEC) is no exception. The importance of the implementation of information and 

communication technologies has probably never been more important than it is now [1]. On the one hand, 

it is the current situation that has also affected the construction sector. On the other hand, there is a long-

term need to manage processes in construction projects and automate management activities [2]. Already 

in the last century, there has been an effort to automate some processes in the management of 

construction projects and thus achieve efficiency. Innovative technologies in the management of 

construction projects are often the impetus for starting automated processes, which has a positive impact 

on the efficiency of construction projects. 

The present time places great emphasis on information. The information constitutes valuable assets of the 

company [3]. Based on timely and relevant information, it is also possible to achieve a high degree of 

success in the management of construction projects. The need for information is indisputable. This is stated 

by several researchers dealing in The Knowledge management field [4]. Effective tools for managing and 

working with information must be applied as far as possible at every stage of the construction project. 

Various information systems and decision support tools work with large amounts of data. After processing, 

they often have great potential for making the right decisions. This information is translated into the 

knowledge of managers, which leads to the right decisions. These decisions often affect the outcome and 

success of a construction project. When solving a successful solution of construction projects, it is necessary 

to use the human side for the needs, which is always at the input and finally the output of the process.  
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Knowledge technologies managed by the human factor are a potential tool that in many cases can define 

the outcome of construction projects. This means the need to find the right technologies and people who 

can achieve a synergistic effect [5]. This all leads to another goal, which is closely related to the use of 

knowledge technologies and BIM technologies, and that is the possibility of education [6]. The need for 

education in the field of knowledge technologies and BIM technologies is indisputable and several 

researchers are addressing this [6], [7]. 

2. Problem statement 

Knowledge management and project management theory are important to participate in a project [8]. 

Despite this fact, the development and introduction of digital skills usually only answer to the current 

problem. There are only a few cases when it is supported by a long-term strategy [9]. Knowledge 

management (as well as KM) is now a usual concept in the architecture, engineering, construction (AEC) 

industry, and the effective management of project knowledge, it is acknowledged, is necessary for improved 

performance.  KM deals with the organizational optimization of knowledge through the use of various 

technologies, tools, and processes to achieve set goals [10].  In the case of the AEC industry, these goals 

include improved efficiency and innovation in project delivery. KM is also seen as a means to prevent the 

‘reinvention-of-the-wheel’ for every new project [11].   

A reached of what knowledge is top to its effective management. E.g. knowledge is considered to be 

interchangeable with information, then the focus tends to be on the management of information systems 

as a proxy for knowledge management [12]. However, the various definitions of knowledge suggest that it 

is much more than information. According to some authors, knowledge can be defined as a dynamic human 

process of justifying personal belief toward the “truth” (i.e. a justified true belief). Knowledge has also been 

defined as 'know-why, know-how, or an intangible economic resource from which future revenues will be 

derived [13]. Attempts to distinguish between data, information, and knowledge have also geared towards 

the understanding of the latter [14]. However, it is necessary to view knowledge based on its final use and/or 

based on the context of its use. This underscores the fact that knowledge can be viewed as a component 

of a task performing system. That is a state of that system which warrants task completion, and the future 

repetition of this task. The lack of this component implies a failure when completing a task. If this lack is 

sustained over time, it means that this system ceases to exist. Knowledge is built from data, which is first 

processed into information (i.e. relevant associations and patterns). Information becomes knowledge when 

it enters the system and when it is validated (collectively or individually) as a valid, relevant, and useful piece 

of knowledge to implement in the system [15]. 

Due to the new threats and challenges faced by the construction industry today, construction enterprises 

have to accept challenges and new solutions in order to remain ahead of the competition. Knowledge has 

been identified to be a significant organizational resource, which if used effectively can provide a 

competitive advantage. A lot of emphasis is being put on how to identify, capture, and share knowledge in 

today's organizations. It has been argued over the years that due to the fragmented nature of the 

construction industry and ad-hoc nature of the construction projects, capture and reuse of valuable 

knowledge gathered during a construction project pose a challenge [16]. Last year there has been no 

structured approach to learning from construction projects once they are completed. Actually, the 

construction project management is adapting concepts of tacit and explicit knowledge management to 

improve the situation. Generally, top managers assume that professionals in companies already possess 

tacit knowledge and experience for specific types of projects. Such knowledge is extremely important to 

organizations because, once a project is completed, professionals tend to forget it and start something new. 

Therefore, knowledge multifield utilization is a key factor in productively executing a construction project 

[17]. 

Knowledge Management (KM) has become an important term in the construction industry. Knowledge 

management involves many activities like creating, securing, capturing, coordinating, combining, retrieving, 

and distributing knowledge. Most know-what, know-how, and experience exist only in the minds of 

individual participants during the construction phase of construction projects. The knowledge can be 

reused and shared among the engineers and experts involved who participate in projects in order to 
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improve the construction process and reduce the time and cost of solving problems. Sharing and reusing 

knowledge depends on acquiring and preserving both tacit knowledge and explicit knowledge as the 

property of a corporation. Effectively using information and web technologies during the construction 

phase of a project enables knowledge to be captured and managed to the benefit of future projects [18]. 

Construction Project Management (CPM) has a strong tool trough knowledge technology and BIM tools. 

BIM technology is valuable in each stage of the construction project. In the context of knowledge 

management, it is a solution for construction project participants (investors, designers, contractors, and 

other participants). Knowledge technology gives some advantages for construction project management. 

It’s the first step to the automation of processes and some activities. Connection of BIM technology and 

knowledge technology can be helpful in many routine activities and it’s possible to manage all information. 

The problem statement is actually the rate of exploitation of these technologies in construction project 

management. The level of exploitation in other countries is not different. It depends on many factors, but 

specifics and many characteristics of the construction market and industry are very similar. 

3. Methodology and research sample 

3.1. Hypothesis and research aim 

Construction Project Management is a difficult process and its success depends on many factors. Enterprise 

size is one of them. It’s an assumption, that the exploitation level is different in each country. The subject 

of research were three countries in the middle of Europe. The main aim of the research is to analyse the 

level of exploitation of BIM technology and knowledge-based technology in construction project 

management in selected countries in Europe. The main hypothesis was set: The exploitation level in 

selected countries is not different. The research was done in Slovakia, Poland, and the Czech Republic. The 

research sample includes the main participants of construction projects, which means investors, designers, 

constructors, and sub-constructors. According to enterprise size, the research was done on the SMEs (small 

and medium-sized enterprises) and large companies. The research sample is detailed described in Tab. 1. 

and Tab. 2.  

Table 1. Research Sample according to size of construction enterprises 

An example of a column heading SMEs Large 

Companies 

Slovakia 51 4 

Poland 47 12 

Czech Republic 58 7 

 

Table 2. Research Sample according to Participants of Construction Projects 

An example of a column heading Investors Designers Contractors Sub-Contractors 

Slovakia 21 11 8 15 

Poland 14 13 15 17 

Czech Republic 13 21 18 13 

 

3.2. Research steps, data collection and processing 

After the determination of the final hypothesis and the established research problem and the goal of the 

research, the phase of data collection followed and last but not least the evaluation of data on the basis of 

selected statistical methods. 

To confirm our hypotheses about mean ranks, the Mann-Whitney U test was used. It is nonparametric 

alternative to t-test and it does not assume any assumptions related to the distribution of scores [20]. This 

test is used to compare two sample means that come from the same population and used to test whether 

two sample means are equal or not. It gives the most accurate estimates of significance, especially when 

sample sizes are small. 
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Equation (1) for calculation of the Mann-Whitney U: 

𝑈 = 𝑛1𝑛2 +
𝑛2(𝑛2+1)

2
− ∑ 𝑅𝑖
𝑛2
𝑖=𝑛1+1

         (1) 

where 

𝑈 = Mann-Whitney U test  

𝑛1 = sample size one 

𝑛2 = sample size two 

𝑅𝑖 = rank of the sample size 

4. Results and discussion 

Computation of this test was done in MATLAB. We have tested samples individually and also differences 

between each measurement (Slovakia, Poland, and the Czech Republic) were tested. These results were 

obtained: 

Table 3. Results of Research Sample distribution 

An example of a column heading Slovakia Poland  Czech Republic 

Mean 2.876 3.125 2.987 

 Standard Deviation 

Number of respondents 55 59 65 

Skewness 0.928 -0.023 0.972 

Kurtosis 0.498 -1.097 0.765 

    

 

According results, samples were not equal.  In addition, mean of ranks were numerically compared so 

According to results, samples were not equal.  Also, the mean of ranks was numerically compared so we 

could assume that really and results were different for each country's results.  

Generally, the exploitation level of BIM and knowledge technology for each country divided according to 

participants od construction projects a Mann-Whitney ranking are described in Tab. 4.  

Table 3. Results of MU test  

An example of a column heading Slovakia Poland  Czech Republic 

Impact rate 2.88 3.22 3.00 

Number of Valid responses 0.928 -0.023 0.972 

Code 1 2 3 

p   0.1189 

 

Please make sure that you use as much as possible normal fonts in your documents. Special fonts, such as 

fonts used in the Far East (Japanese, Chinese, Korean, etc.) may cause problems during processing. To avoid 

unnecessary errors, you are strongly advised to use the ‘spellchecker’ function of MS Word. Follow this 

order when typing manuscripts: Title, Authors, Affiliations, Abstract, Keywords, Main text (including figures 

and tables), Acknowledgements, References, Appendix. Collate acknowledgments in a separate section at 

the end of the article and do not include them on the title page, as a footnote to the title or otherwise. 

Based on detailed results and testing, these results and considerations can be presented. The basic premise 

was the consideration that the construction market in Central Europe and thus also in the V4 countries are 

very interconnected and similar. The conditions in construction are similar. For example, the following facts 

can be considered as the most basic common features: 
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• The greatest construction boom is in capital cities and large cities, or its immediate surroundings; 

• Infrastructure and road construction are largely under government control and planning; 

• For the implementation of large projects, it is necessary to have experience and competitions are 

usually won by large companies, which represent a guarantee and ability to complete the project; 

• SMEs make up 80% or more of enterprises; 

• The standard of living of the population is approximately at the same level. 

Of course, each construction industry has its specifics and small differences, which, however, do not 

represent a diametrically different situation with general characteristics. From this point of view as well, it 

was assumed that these countries have the same level of use of BIM and knowledge technologies. These 

results also indicate the results of the survey. However, in the exact measurement, several facts need to be 

pointed out. The results show that the assumption that individual countries have the same or similar degree 

of use of BIM technologies and knowledge technologies is correct. The results of the survey do point to this 

trend. The spacing of the difference was less than 0.3 which represents the minimum deviations. 

On the other hand, the Mann-Whitney test did not confirm this at the level of alpha significance. P-value 

has reached 0.1189 and these results also point to the closeness of the statement that the results are 

similar, but the statistical test did not directly confirm this and therefore, from an exact point of view, the 

established hypothesis cannot be accepted. We can discuss why, although all indications point to similar 

use of technology, this has not been confirmed by tests. However, as already mentioned, these countries 

also have certain specifics for the market and the conditions of their country. This means that even though 

the legislation is similar, it is not the same. On the other hand, consumer psychology is also an important 

aspect. The requirements of investors are a little different in each country. 

5. Conclusion 

The issue of using BIM and knowledge technologies have recently become very popular and important. It 

is necessary to analyse and compare the degree of use of these technologies in individual countries. This 

research was aimed at comparing results in countries that have many similar features. This was the main 

assumption that the rate of use of these technologies will not be different. This means that their range will 

not be greater than 0.5 points and at the same time this will be confirmed by a statistical test. The results 

that point to this point to a trend. The initial assumption and reasoning were relatively correct. Respectively, 

the results point to the given trend. However, the exact statistical measurement did not unequivocally 

confirm this and therefore the established hypothesis cannot be accepted exactly. In terms of future 

research, it is important to obtain data for another V4 country and extend this research to Hungary and 

then compare it. It would also be interesting to make a comparison between different sizes of companies, 

where, for example, only large companies in individual countries would be compared with large ones in 

another country. These are interesting considerations and space to continue to address this topic. 
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