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Abstract 

Building Information Modeling (BIM) technology is a platform for central and integrated design, 

modelling, asset planning management and collaboration between stakeholders in building 

construction. It provides all stakeholders with a digital presentation of the characteristics of a 

building throughout its life cycle. Compared to CAD technology, where geometrically defined 

elements appear, modelling at BIM is more complex, as we are talking about making an 

information model of an object. This data distinguishes the 3D BIM model from the 3D CAD 

model, which contains only geometric data. Thus, BIM 4D relates to the time component or. 

project schedule, BIM 5D at cost. Today, we are talking about BIM 6D, which represents an 

intelligent connection of 3D building blocks and diverse data to manage project information 

throughout the life cycle of the facility. With the use of specialized tools, the functionality of BIM 

is only increased, as they can be used to analyze the considered sustainability criteria and energy 

analysis of the designed facility. 

With its functionality, BIM technology enables us to control and rationally spend budget funds 

and minimizes the occurrence of "unforeseen" added construction works. For this reason, BIM 

should encourage the municipal administration to consider their social role as a manager and 

consumer of public funds. Thus, BIM should be a practically obligatory component of the process 

organization of a smart city, especially for those municipal administrations that call themselves 

smart. 

Based on the results of a survey conducted as part of the preparation of the master's thesis at the 

DOBA Faculty in Maribor, the readiness of real policy in municipal administrations of Slovenian 

municipalities is examined. Data are obtained with a survey questionnaire - stratified sampling. 

Due to the low participation of respondents, the calculation of the reliability of the research with 

a sample probability calculator is used, which enabled sufficiently representative results. These 

first show that the implementation of BIM is not typically related to social responsibility in 

municipalities. On the other hand, the expectation that the general development of ICT and the 

introduction of this instrument of digitalization of smart cities are positively linked was confirmed. 

Given the prevailing general opinion that the introduction of BIM provides significant savings, the 

most important limitation for its application are human resources. This also leads to the proposal 

to properly train and provide staff in the field of new technologies for digitalization in terms of 

smart cities. 
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BIM kot del digitalne transformacije pametnega mesta 

Povzetek 

Tehnologija informacijskega modeliranja zgradb (BIM) je platforma za centralno in celostno 

načrtovanje, modeliranje, upravljanje načrtovanja premoženja in sodelovanje med deležniki pri 

gradnji zgradb. Vsem zainteresiranim stranem nudi digitalno predstavitev značilnosti stavbe skozi 

njen življenjski cikel. V primerjavi s CAD tehnologijo, kjer se pojavijo geometrijsko določeni 

elementi, je modeliranje v BIM bolj zapleteno, saj govorimo o izdelavi informacijskega modela 

predmeta. Ti podatki razlikujejo 3D BIM model od 3D CAD modela, ki vsebuje samo 

geometrijske podatke. Tako se BIM 4D nanaša na časovno komponento oz. urnik projekta, BIM 

5D po nabavni vrednosti. Danes govorimo o BIM 6D, ki predstavlja inteligentno povezavo 3D 

gradnikov in raznolikih podatkov za upravljanje projektnih informacij v celotnem življenjskem 

ciklu objekta. Z uporabo specializiranih orodij se funkcionalnost BIM-a samo poveča, saj se z 

njimi lahko analizirajo upoštevana trajnostna merila in energetska analiza načrtovanega objekta. 

Tehnologija BIM nam s svojo funkcionalnostjo omogoča nadzor in racionalno porabo 

proračunskih sredstev ter zmanjšuje pojav "nepredvidenih" dodanih gradbenih del. Iz tega razloga 

bi moral BIM spodbuditi občinsko upravo, naj razmisli o njihovi družbeni vlogi upravljavca in 

porabnika javnih sredstev. Tako bi moral biti BIM praktično obvezna komponenta procesne 

organizacije pametnega mesta, zlasti za tiste občinske uprave, ki se imenujejo pametne. 

Na podlagi rezultatov ankete, opravljene v okviru priprave magistrskega dela na mariborski 

fakulteti DOBA, se preveri pripravljenost realne politike v občinskih upravah slovenskih občin. 

Podatki so pridobljeni z anketnim vprašalnikom - stratificirano vzorčenje. Zaradi nizke udeležbe 

anketirancev se uporablja izračun zanesljivosti raziskave z vzorčnim kalkulatorjem verjetnosti, ki 

je omogočil dovolj reprezentativne rezultate. Ti najprej kažejo, da izvajanje BIM običajno ni 

povezano z družbeno odgovornostjo v občinah. Po drugi strani se je potrdilo pričakovanje, da sta 

splošni razvoj IKT in uvedba tega instrumenta digitalizacije pametnih mest pozitivno povezana. 

Glede na prevladujoče splošno mnenje, da uvedba BIM zagotavlja znatne prihranke, so 

najpomembnejša omejitev njegove uporabe človeški viri. To vodi tudi k predlogu za ustrezno 

usposabljanje in zagotavljanje osebja na področju novih tehnologij za digitalizacijo v smislu 

pametnih mest. 

Ključne besede: CAD, BIM, izvedba, tehnologije, gradnja 
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1 Selected problem and viewpoints of dealing with (Introduction) 

This paper is based on master's thesis (citation) in discussed BIM technology in terms of digital 

transformation of the smart city is discussed, which tackles investment in construction, introducing 

a modern approach to project management and the desire to achieve the highest standards and 

norms in architecture, construction and engineering. The thesis was prepared with the thought or 

desire to prepare a kind of manual for municipal administrations of smart cities in the field of 

construction, which presents both theoretical and practical and research part. 

The increasing level of development, inclusion and accessibility of the necessary technologies 

leads to a wider implementation of information modeling of constructions, shorter: BIM, in the 

business processes by all related actors. With the development of information technologies and 

scientific and technological progress, the expertise with the implementation of BIM can be used 

better and more efficiently at work, and at the same time, it brings several advantages, such as 

huge work acceleration, the possibility of various simulations and project optimizations and 

visualizations of the project and, above all, reduces the possibility of errors. BIM is an intelligent 

model based on 3D processes present in architecture, engineering and construction professionals 

with insight into tools for more efficient planning, design, construction and management of 

facilities and infrastructure. BIM does not only bring the design in 3D with building blocks but 

also enables additional functionalities (The Slovenian Chamber of Engineers, 2018) (Slov. IZS, 

2018): 

• BIM 4D relates to the time component or. project schedule; 

• BIM 5D on the cost aspects of the project and last but not least; 

•  BIM 6D presents an intelligent connection of 3D building blocks and diverse data to 

manage project information throughout the entire life cycle of the building. 

BIM provides us with a holistic view of construction projects, which nowadays is only focused on 

the costs of the construction of the facility, but does not consider the maintenance costs of the 

facility in its lifetime (Poljanšek, 2017). 

At the same time, BIM would also provide the basis for the implementation of public procurement 

and the process organization of a smart city for the field of construction. The field of communal 

and water infrastructure coincides with the requirements defined by the Public Utilities Act 

(ZGSJ), which states which mandatory public utility services (Official Gazette of the Republic of 

Slovenia No. 32/93, 1993) (Slov. Uradni list RS št. 32/93, 1993) must be implemented by 

municipalities. 

Mandatory public utilities thus include areas determined by laws on energy, transport and 

communications, municipal and water management and management of other types of natural 

resources, environmental protection, and laws governing other areas of economic infrastructure 

(Mauko in Brezovnik, 2016). 

In the European Smart Cities 3.0 initiative (2014) one defines a “smart city” as a city built on a 

“smart” combination of activities of independent and aware users and six characteristics that are: 

smart governance, smart economy, smart mobility, smart environment, smart people and smart 

living (TU Wien, 2014). 

The Strategic Development Innovation Partnership Smart Cities and Communities (SRIP PMiS, 

2017) is an important link in locating Slovenia as a green, active, healthy and digital region and 

seeks to provide technological solutions for urban environments, regulated by various regulations 

and conditions to be observed in their development. 
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To speed up implementation the EU adopted a Public Procurement Directive in 2014, which 

specifically encourages or even prescribes the use of BIM technology in the realization of public 

projects (Official Journal of the EU, 2014) (Slov. Uradni list EU, 2014). 

Implementing new approaches and models into established business processes is usually a difficult 

and time-consuming process. Given that the leading design bureaus in Slovenia have already 

introduced BIM technology in their work processes, encouragement from an informed contracting 

authority who would like public procurement, as well as the process organization of public 

administration in the field of construction to be implemented, would certainly be welcomed. 

Current technologies do not only offer the correct technical calculations and individual quantities 

in the project but also bring about the rationalization of projects in terms of financial resources, 

which should be an important guide, especially when it comes to public funds. The encouragement 

must be provided by the state and city authorities, especially those who call themselves "smart". 

However, this incentive from the city authorities should be reflected in the request of the 

contracting authority to approach the project in a way that prepares tender documentation based 

on BIM. This approach requires a different approach to the project, by the client, the designer and 

by the contractors. To carry out a tender according to BIM, it is necessary to specify individual 

requirements and details in more detail than has been the case so far (Česnik, 2016). 

In this paper, I focus mainly on the practical and research part, as the technology must be mutually 

"compatible", and this is especially important in the connection of BIM with the ICT horizontal 

network SRIP PMiS and in public procurement procedures in the field of construction, where BIM 

should be "obligatory" component of the process organization of a smart city. Thus, in the practical 

part, based on a prepared questionnaire, I conducted a survey among all 212 municipal 

administrations in the Republic of Slovenia and their employees in the field of municipal 

infrastructure and construction on the implementation of BIM in the process organization of public 

administration for construction. 

For the research, I used a cross-cutting research design and a quantitative research strategy with a 

positivist approach. The chosen method of data collection was performed using a questionnaire - 

stratified sampling. The survey questionnaire was based on the technique of self-completion of the 

survey questionnaire, which I have prepared with the help of the website http:\\www.1ka.si Faculty 

of Social Sciences, University of Ljubljana, 2020 (Slov. Fakulteta za družbene vede, Univerza v 

Ljubljani, 2020). I opted for the above technique as it gives clear and numerically measured data. 

The questions were clearly defined, unambiguous with possible answers prepared in advance 

(standardized measuring instrument). All 212 municipalities in the Republic of Slovenia apply to 

the population. To make the sampling error lower than 5%, I calculated it with a probability sample 

calculator (DSS Research, 2020), which calculates that I need answers from at least 137 

municipalities. 

The main research question: 

• What measures would contribute to the implementation of BIM in public tenders? 

Specific research questions: 

• Is the implementation of BIM affected by the social responsibility of municipalities? 

• What obstacles do municipalities cite for deciding to implement the BIM approach in 

public procurement? 

• What incentives are needed to encourage municipalities to implement BIM in public 

tenders? 

http://www.1ka.si/
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Although hypotheses are not necessary (Divjak, 2018), I still defined them: 

• The more the municipality has a developed sense of social responsibility, the sooner they will 

be ready to implement BIM in public tenders. 

• The more they have a positive attitude towards information solutions in the municipality, the 

sooner they will be ready to implement BIM in public tenders. 

• The potential savings of public funds that would be achieved through BIM implementation do 

not outweigh all the investments and adjustments required for BIM implementation. 

• The advantages of BIM technology are uninteresting for municipalities, as they face a lack of 

suitably qualified staff. 

Given that BIM is a relatively new concept in Slovenia, I expect scepticism and probably different 

responses than similar research on this same topic abroad, where BIM is already more widespread 

and established. Deviations from the set in the research are possible due to the specifics of the field 

of construction, which until now was generally believed to be a traditional science that does not 

follow to some extent some new guidelines, as is typical of other technical sciences. With BIM 

technology the situation in construction also changes considerably, especially in the direction of 

using modern ICT tools in everyday practice. 

2 Research 

2.1 Research approach 

The results of the survey which I obtained from the online survey, was below my expectations, so 

after 10 days I contacted municipalities to complete the survey again, but even this did not bring 

satisfactory participation, as 114 units started completing the survey and only 37 units completed 

it. Thus, I find that my representative sample set at 137 units was not achieved. I recalculated the 

reliability of the survey using a probability sample calculator (DSS Research, 2020), which 

calculates that the error in the achieved sample is 14.7%. 

The reasons for the respondent's non-response may be different, such as anonymity and 

confidentiality of data, which may be due to the method of obtaining data, or the frequency of 

online surveys in which respondents are required to participate. The most common reason for non-

participation is the refusal to participate, which may stem from the circumstances, the research 

topic, the length of the questionnaire and, last but not least, the ability and perseverance of the 

interviewer. Non-contact is also a big problem, and in general the population can be divided into 

respondents and non-respondents. The respondent can always decide whether he/she wants to 

participate in the survey. HisHer decision is influenced by various factors such as: social 

environment (development-technological factors, political system, cultural-historical factors), 

socio-demographic factors (education, profession, income, etc.), characteristics of survey research 

and techniques, and subjective factors and the opinion of the respondent with the content of the 

survey). Interruption of the survey can be caused by more difficult questions and possible 

embarrassment of the respondent (Kalton and Vehovar, 2001). 

2.2 Research analysis 

I processed the collected data obtained from the online survey with statistical tools on the EnKlik 

survey website. On this website, I calculated tables with frequencies of structural percentages and 

their cumulative, drew various forms of graphical representations of frequency distributions. 

Based on the obtained data, I can perform tests of the originally set hypotheses, which say: 
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• The more the municipality has developed a sense of social responsibility, the sooner they will 

be ready to implement BIM in public tenders. 

• The more they have a positive attitude towards information solutions in the municipality, the 

sooner they will be ready to implement BIM in public tenders. 

• The potential savings of public funds that would be achieved through BIM implementation do 

not outweigh all the investments and adjustments required for BIM implementation. 

• The advantages of BIM technology are uninteresting for municipalities, as they face a lack of 

suitably qualified staff. 

Based on the answers of the respondents, I cannot refute nor confirm the first hypothesis, as my 

hypothesis targeted social responsibility in terms of spending public funds. BIM technology allows 

us to control the project in all its development phases, as all participants in the project have access 

to the model. Given the weak knowledge of BIM technology and the relative dissatisfaction with 

the rational use of budget funds with the current way of working, the answers do not even surprise 

me. However, the hypothesis needs to be placed in a broader context, as given the complexity of 

the construction contract, it is important that it is prepared with all the necessary care, taking into 

account all the specifics of the project. These are usually "hidden" in the clauses and to a greater 

extent confuse the contractual relationship of the parties, are illegal and lead to unclear price 

modifications, and the transfer of responsibility to other participants in the project. As written in 

the Official Gazette of the Republic of Slovenia, 2016 (Slov. Uradni list RS, 2016): “Legal theory 

states that the parties to a construction contract are in principle monitored by two types of risks - 

risk in terms of quantity of work and risk in terms of price or purchasing power. Risks regarding 

the quantity of works are determined in advance in the construction contract by a price clause. The 

risk regarding the change in the price of elements or the purchasing power of money is regulated 

by the rules of the price change, which are regulated in Articles 655 and 656 of the Code of 

Obligations (Slov. Obligacijski zakonik). 

The second hypothesis, which says that the more they have a positive attitude towards 

information solutions in the municipality, the sooner they will be ready to implement BIM in 

public tenders, has been confirmed. Most respondents express a high level of readiness after 

additional training, as well as show a high level of confidence in the ability of technological 

solutions such as BIM to achieve project rationalization and control over construction costs. 

The potential savings of public funds that would be achieved through BIM implementation do not 

outweigh all the investments and adjustments required for the implementation of BIM, which I set 

in the third hypothesis, I can refute, as 96% of respondents believe that it is or will be possible 

to achieve savings in public funds in the future through BIM implementation. 

The fourth hypothesis, which says that the benefits of BIM technology for municipalities are 

uninteresting, as they face a lack of suitably qualified staff, has been confirmed. As many as 89% 

of respondents answered negatively to the question of whether they were ready to establish the 

position of "BIM project administrator", and 58% were against the establishment of a regional 

office in the field of construction according to the BIM approach. As an explanation in favor of 

the BIM administrator, it is necessary to briefly highlight his/her role. The task of the BIM 

administrator is to carry out all procedures in BIM in digital construction both in the planning 

phase and in the implementation phase, as well as when handing over the project to the investor. 

The BIM administrator manages and supports the use of digital technology to create BIM's in the 

construction sector. Technology is changing the way we learn, work, communicate, and perform 

many daily tasks. Design in construction is abandoning 2D design and adopting 3D modeling, 

which can now be improved in many ways that go beyond CAD (Computer Aided Design). The 
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industry is increasingly benefiting from a variety of innovations such as 3D photorealistic imaging 

and a unique virtual reality experience. 

3 The findings and conclusions of the paper with thoughts and suggestions for further 

research and discussions 

With this thesis, I wanted to encourage municipal administrations, especially those who call 

themselves smart, to consider their social role as managers and consumers of public funds. In the 

thesis, I presented the method of CAD design as well as the possibilities offered by BIM 

technology. This is ready for the field of high-rise construction, and there are also specialized tools 

available to help us comply with sustainability criteria as much as possible, such as Green Building 

Studio program, with which we perform energy analysis of the designed object. For the field of 

civil engineering, standardization in the field of BIM has not yet been established, but it is certainly 

possible to implement infrastructure projects with BIM technology. Among other things, smart 

cities rely on sustainable development and green technologies, which are focused on finding ways 

to reduce energy consumption, lower greenhouse gas emissions and (as much as possible) reduce 

waste generation, ... Both concepts are important in the field of construction, as the term “green” 

is linked to the recycling of waste and the operation of the environment in a harmless way, while 

the term “sustainable” defines the impact that a building, object or product has throughout its life 

cycle. 

As early as February 2005, the ECTP (European Construction Technology Platform) presented a 

vision for a sustainable and competitive construction sector by 2030, which expresses the 

following expectations: 

• a 30% reduction in the life cycle cost of buildings should be achieved, 

• the project implementation time should be halved (-50%), 

• the construction accidents should also be halved (ECTP, 2005). 

In a document on the European board for construction sector, the European Commission says that 

Member States are introducing programs to promote information modeling of buildings (BIM). 

“Digital construction” with the common goal of improving the value of public funds, the quality 

of public property and the sustainable competitiveness of industry (European Commission, 2016). 

References 

Česnik, J. (2016) The Internet content title, Analiza potenciala uvajanja BIM za javna naročila. Available 

at: https://repozitorij.uni-lj.si/Dokument.php?id=98135&lang=slv. [Accessed 16. April 2020]. 

Divjak, M. (2018) Elektronski vir, Opredelitev raziskovalne teme in postavljanje vprašanj. Available at: 

https://www.youtube.com/watch?time_continue=11&v=y6q34Hafmyg&feature=emb_logo. 

[Accessed 06. April 2020]. 

DSS Research (2020) The Internet content title, Sample Error Calculator. Available at: 

https://www.dssresearch.com/resources/calculators/sample-error-calculator/.[ Accessed 06. April 

2020]. 

ECTP (2005) The Internet content title,  Challenging and Changing Europe’s Built Environment, A vision 

for a sustainable and competitive construction sector by 2030 . Available at: 

https://slideplayer.com/slide/1422803/. [Accessed 31. July 2020]. 

Evropska komisija (2016) The Internet content title, European Construction Technology Platform to 

outline vision for 2030. Available at: https://cordis.europa.eu/article/id/22792-european-

construction-technology-platform-to-outline-vision-for-2030. [Accessed 31. July 2020]. 

https://repozitorij.uni-lj.si/Dokument.php?id=98135&lang=slv
https://www.youtube.com/watch?time_continue=11&v=y6q34Hafmyg&feature=emb_logo
https://www.dssresearch.com/resources/calculators/sample-error-calculator/
https://slideplayer.com/slide/1422803/
https://cordis.europa.eu/article/id/22792-european-construction-technology-platform-to-outline-vision-for-2030
https://cordis.europa.eu/article/id/22792-european-construction-technology-platform-to-outline-vision-for-2030


BIM as a part of the digital transformation of a smart city 

 

 

16th IRDO International Scientific Conference 
SOCIAL RESPONSIBILITY AND CURRENT CHALLENGES 2021: Challenges and opportunities of digitalisation 

for sustainable future, 10th June 2021, ONLINE 

 

8 

Fakulteta za družbene vede, Univerza v Ljubljani (2020) The Internet content title, 1KA - En klik anketa , 

Dostopno na:  https:\\www.1ka.si. [Accessed 17 April 2020]. 

IZS, Inženirska zbornica Slovenije, (2018) The Internet content title, Priročnik za pripravo projektne 
naloge za implemementacijo BIM-pristopa za gradnje. Available at: 

www.izs.si/fileadmin/dokumenti/publikacije-

IZS/Prirocniki_IZS/IZS_prirocnik_MSG_BIM_pristopa_za_gradnje_www.pdf . [Accessed 29. 

March 2020]. 

Kalton, G., Vehovar, V. (2001) The Internet content title, Vzorčenje v anketah. Available at: 

1416233475VEHOVAR_01.pdf (ris.org) .[ Accessed 02. June 2021]. 

Mauko, A., Brezovnik, B. (2016) The Internet content title, Zakon o gospodarskih javnih službah (uvodna 

pojasnila) Available at: www.lex-localis.info/files/e99c0339-6e82-4a88-a5e8-

799af36a6830/306_zgjs.pdf . [Accessed 05. April 2020]. 

Poljanšek, M. (2017) The Internet content title, Building Information Modelling (BIM) standardization, 
Available at: https://ec.europa.eu/jrc/en/publication/building-information-modelling-bim-

standardization [Accessed 23. May 2020]. 

SRIP PMiS (2017) The Internet content title, Akcijski načrt horizontalna IKT mreža. Available at: 
pmis.ijs.si/wp-content/uploads/2017/03/Akcijski-načrt-IOS-Storitve-na-internetu-platforme.pdf . 

[Accessed 28. March 2020]. 

TU Wien (2014) The Internet content title, Europeansmartcities 3.0. Available at: smart-

cities.com/?cid=2&ver=3 [Accessed 28. March 2020]. 

Uradni list EU (2014) The Internet content title, Direktiva 2014/24/EU . Available at: https://eur-

lex.europa.eu/legal-content/SL/TXT/?uri=celex%3A32014L0024 . [Accessed 01. April 2020]. 

Uradni list RS št. 32/93 (1993) The Internet content title, Zakon o gospodarskih javnih službah (ZGJS). 

Available at: www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO272. [Accessed 03. Aprila 2020]. 

Uradni list RS (2016) The Internet content title, Kako se pripravi kakovostna gradbena pogodba? 

Available at: https://www.uradni-list.si/e-bilten/novica/kako-se-pripravi-kakovostna-gradbena-

pogodba . [Accessed 09. April 2020]. 

WebSM, Web Survey Methodology (2020) The Internet content title, Software .  

Available at: www.websm.org/c/1283/Software/?preid=0. [Accessed 22. July 2020]. 

http://www.1ka.si/
http://www.izs.si/fileadmin/dokumenti/publikacije-IZS/Prirocniki_IZS/IZS_prirocnik_MSG_BIM_pristopa_za_gradnje_www.pdf
http://www.izs.si/fileadmin/dokumenti/publikacije-IZS/Prirocniki_IZS/IZS_prirocnik_MSG_BIM_pristopa_za_gradnje_www.pdf
http://uploadi.mi.ris.org/editor/1416233475VEHOVAR_01.pdf
http://www.lex-localis.info/files/e99c0339-6e82-4a88-a5e8-799af36a6830/306_zgjs.pdf
http://www.lex-localis.info/files/e99c0339-6e82-4a88-a5e8-799af36a6830/306_zgjs.pdf
https://ec.europa.eu/jrc/en/publication/building-information-modelling-bim-standardization
https://ec.europa.eu/jrc/en/publication/building-information-modelling-bim-standardization
file:///D:/Šola/Magistrska_naloga/popravek_DOBA_310820/pmis.ijs.si/wp-content/uploads/2017/03/Akcijski-načrt-IOS-Storitve-na-internetu-platforme.pdf
file:///D:/Šola/Magistrska_naloga/popravek_DOBA_310820/smart-cities.com/%3fcid=2&ver=3
file:///D:/Šola/Magistrska_naloga/popravek_DOBA_310820/smart-cities.com/%3fcid=2&ver=3
https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=celex%3A32014L0024
https://eur-lex.europa.eu/legal-content/SL/TXT/?uri=celex%3A32014L0024
http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO272
https://www.uradni-list.si/e-bilten/novica/kako-se-pripravi-kakovostna-gradbena-pogodba
https://www.uradni-list.si/e-bilten/novica/kako-se-pripravi-kakovostna-gradbena-pogodba
http://www.websm.org/c/1283/Software/?preid=0



