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Abstract Keywords:
Nowadays, Building Information Modeling (BIM) is one of the most Building Information Modelin
significant technologies for most firms in the construction industry of (BIM): 9 9

developing countries. Building information Modeling has become
essential for facilitating all processes throughout the building lifecycle.
However, a glance at the construction environment in developing
countries shows that the implementation of BIM lags behind its
potential due to various challenges at the project or organizational
level. Therefore, this research aims to identify, classify, and compile the
barriers associated with BIM implementation in the building industry of
developing countries. The research methodology is content analysis,
combining meta-analysis with qualitative and quantitative approaches
to address the research question. Twenty-eight barriers were identified
in two staged content analysis processes. The research outcomes form
a comprehensive perspective for enhancing awareness among project
stakeholders at different levels. The results highlight that most barriers
were related to employee skills, a lack of standards, and software
interoperability. The conclusion equips design and construction firms in
developing countries with the strategies to effectively address
challenges while developing their BIM implementation plans.
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Implementation;
AEC Industry.

1 Introduction

The global architecture, engineering, and construction (AEC) industry has begun to take notice
of Building Information Modeling (BIM) as a rapidly growing technology in demand. Building information
modeling has been characterized in numerous ways, particularly regarding the functions and benefits it
provides to companies [1]. As a result, BIM involves more than just a straightforward use of CAD and
3D presentation methods [2]. Additionally, BIM supports 3D modeling, 4D programming connected to
the construction process, 5D modeling coupled with cost information, and even 6D modeling, as the
idea of BIM has evolved [3]. In light of this, BIM is a method for successfully and efficiently bringing
together the appropriate individuals and data [4]. In this regard, people, information, processes,
technologies, and policies are the main elements of BIM [5], as shown in Fig. 1. Regarding different
fields in engineering, BIM changes how projects are constructed and how business is conducted within
the Architecture, Engineering, and Construction (AEC) Industry. In light of this, many firms around the
globe seek professional employees who can effectively contribute to projects that involve BIM
processes. Building information modeling is a foundational, intelligent, model-based business and
industry transformation process in different engineering fields under BIM elements. Furthermore, during
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the building’s lifecycle, all stakeholders follow the collaboration rules (owners, engineers, contractors,
and facility managers). Moreover, building information modelling in engineering facilitates real-time
sharing and access to project information, significantly reducing errors and conflicts between disciplines.
BIM enhances design visualization, allowing engineers to create detailed 3D models of buildings or
structures and improving the understanding and communication of complex systems.
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Fig. 1: The main elements of BIM.

e Policies

Therefore, adopting BIM in developing countries can lead to the development of object-oriented,
data-rich models useful for integrating the various phases of a construction project throughout its entire
lifecycle [6]. Additionally, key stakeholders, including engineers, architects, contractors, and owners,
can offer different direct and indirect benefits by applying BIM technology at multiple levels, such as
project and organizational levels [7]. As a result, stakeholders related to the project in developing
countries are encouraged to adopt and utilize BIM more frequently [8]. For instance, buildings can be
constructed more rapidly and accurately through automated assembly when BIM is used, which reduces
construction errors and enhances efficiency and quality [9]. Furthermore, BIM technology promotes
cooperative working methods, enhances communication between project stakeholders, and improves
the labor market [10,11]. Moreover, BIM software can enhance visualization, reduce waste, identify
conflicts, and facilitate prefabrication and coordination of systems. In developing countries, BIM adoption
broadens the search for solutions, improves project sustainability, achieves certification goals, and
promotes informed decision-making [12,13]. Given the advantages, one might think that the BIM
application should be a company's top priority; yet, many factors influence how well technology is
implemented [14]. Although building information modeling (BIM) is a relatively new technology in the
construction sector, numerous obstacles have hindered its widespread adoption, particularly in
developing countries [15-17]. For these nations, these obstacles can be grouped into five main
categories: the absence of a national standard, high application costs, a shortage of qualified staff,
organizational problems, and legal problems [18]. For instance, most stakeholders are either unaware
of the protocols for information transmission, software development, and interoperability, or they are
unfamiliar with the advantages of BIM [19-20]. Early investments, such as the time and expense of hiring
and training staff to utilize BIM and related software, are among the most significant obstacles [21-23].
BIM implementation has also been hampered by a shortage of personnel with the necessary training in
developing countries [24]. Another commonly acknowledged obstacle to BIM implementation is the need
for specialized software and data storage [25]. Organizational challenges associated with BIM
implementation, such as trust issues, procedural concerns, and professional liability, represent another
significant obstacle [26, 27]. Furthermore, ownership of BIM data, design documentation, and
accountability for errors are among the legal concerns associated with BIM deployment in these nations
[28]. Moreover, model management throughout the project may be problematic [29]. In developing
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countries, businesses' adoption of BIM may be passively influenced by the availability of resources,
including money and time [30, 31]. Therefore, although BIM is an innovative concept in the AEC sector
and offers a new paradigm for planning, building, operating, and maintaining facilities, stakeholders may
encounter difficulties using it [32]. In developing countries, project stakeholders may not always be
aware of the problems that may arise during implementation at the organizational or project level [33,34].
Here, it is worth mentioning that developing nations include countries such as Afghanistan, Angola,
Bangladesh, Cambodia, the Central African Republic, Chad, Eritrea, Ethiopia, etc. Another instance is
the obstacles to BIM implementation in post-war regions, such as the case of Syria. In this country,
economic difficulties have prevented the diffusion of BIM usage within the construction industry [35].
According to the literature, the study's main objective is to identify and gather the primary obstacles to
BIM implementation at both the project and organizational levels within the AEC Industry in developing
countries.

2 Metodology

According to the literature, a thorough analysis of research papers, technical and review papers,
books, articles, and websites was used to gather the significant issues affecting the adoption of BIM.
Additionally, this initial search pool included more than 58 articles, 15 books, 23 conference papers, and
10 specified websites. In this context, keywords and the search engine were used to determine a pool
of roughly thirty-five publications. Moreover, the terms "BIM barriers, challenges, and implementation"
were used in this study. Here, the articles were examined to identify the hurdles that satisfied the study's
goals, and extra points were awarded if an identified task was repeated. After reviewing every
publication, a list of the difficulties in implementing BIM at various levels was created. Then, based on
the recurrence of literature, a Rank (R) was determined among the obstacles to BIM deployment in the
construction sector of developing countries. Additionally, each barrier's Relative Weight (RW) was
determined using the following formula:

Relative Weight, RW = (F/H)

In the equation mentioned above, the barrier frequency is represented by (F), and the number of barriers
in publications reviewed for this study is represented by (H). Here, it is worth mentioning that the main
aim of this scoring system and the adopted formula is to extract the relative weight (RW) based on the
repetition of each barrier listed from the targeted difficulties. As a result, the Rank (R), which indicates
the effect of each barrier, will be determined for each difficulty in BIM deployment in the construction
sector. Furthermore, the list of problems was categorized according to their relevance to the project, the
organization, or both, and each obstacle was mapped accordingly. Figure 2 illustrates the research
design and process employed in this study. Ultimately, the authors identified several barriers to adopting
BIM in the AEC industry and associated each with previously defined categories.

Detailed analysis for different
scientific papers

Relative Weight was defined
for the different barriers

Identifying keywords for search
engines in challenges and BIM

Rank was determined based

oo 05
on the repetition
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Barriers were determined
on different levels

Scientific papers examined
against repetition

Fig. 2: Research process.
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3 Results and discussion

The study determined the primary obstacles to applying building information modelling in the
construction sector of developing countries. The study also identified 28 barriers that affected the use
of BIM in projects and organizations. Based on the current frequency of examining literature resources,
Table 1 presents the relative ranking of the significant barriers that impact the effective adoption of BIM
technology, along with its associated factors. In this regard, of the twenty-eight difficulties, 50% were
related to an organization, 21.5% to a project, and 28.5% to both the project and the organization.
Consequently, this highlights that, in the literature, most obstacles to implementing BIM are linked to
organizational levels, as illustrated in Figure 3. Furthermore, Table 1 outlines the primary challenges to
the adoption of BIM technology in the construction industry of developing countries, which include (1)
social resistance to change, training costs, and the cost of hiring BIM experts (F=18); (2) traditional
contracting methods (F=17); (3) software issues (compatibility, usability, and license) (F=16); (4) a lack
of education and training on BIM use (F=15); (5) complexity of BIM (F=14); and (6). Additionally, the
lack of legal or contract concerns (F=4), the lack of BIM risk insurance (F=3), technical issues (F=2),
and a comparison of BIM to CAD (F=1) were the least significant obstacles to the adoption of BIM in
developing countries.

Fig. 3 illustrates the 28 barriers to implementing BIM in developing countries, which are
categorized into 14 organizational barriers, six project-specific barriers, and eight barriers that affect
both the organization and the project.
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Fig. 3: The 28 barriers to implementing BIM.

Considering this, Fig. 4 represents the percentage of barriers to implementing BIM in terms of its
association with project, organization, and project and organization in developing countries. Moreover,
these percentages were determined based on the number of related barriers to each category among
the 28 defined obstacles. Additionally, the pie chart indicates that barriers associated with projects
account for 21.5%, obstacles associated with organizations for 50%, and barriers related to both
organizations and projects for 28.5%.

Firms are not familiar enough
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Table 1: Rank of barriers to the implementation of BIM and its association.

Importance Rank Ap;B)ﬁ:::g:lity
D Barriers to the implementation
of BIM _ 3
3 2 3 3 358 »
= S
BA 1 Lack of knowledge of BIM by stakeholders 8 0.285 11 °
BA 2 Lack of awareness of BIM benefits 9 0.321 10 )
BA 3 The construction industry market is not ready yet 8 0.285 11 °
BA 4 Lack of BIM professionals 13 0.464 6 °
BA 5 Social resistance to change 18 0.642 1 °
BA 6 Lack of education and training on the use of BIM 15 0.535 4 °
BA 7 Firms are not familiar enough with BIM use 7 025 12 °
BA 8 Low computer skills among many stakeholders 11 0.392 8 °
BA 9 Current technology in construction is enough 6 0.214 13 °
BA 10 Training expenses and cost for hiring BIM experts 18 0.642 1 °
BA 11 Software issues (compatibility, usability, and license) 16 0.571 3 °
BA 12 Hardware issues (tools, cost, and quality) 15 0.535 4 °
BA 13 Complexity of BIM 14 05 5 °
BA 14 The responsibility for data entry, privacy, and inaccuracies 6 0.214 13 °
BA 15 Incomplete guidelines and national standards for BIM 4 0.142 15 °
BA 16 The necessity of advanced electronic equipment 5 0.178 14 °
BA 17 The shortage of legal or contract issues 4 0.142 15 °
BA 18 Not sufficient demand from clients on projects 13 0.464 6 °
BA 19 Lack of collaboration and integrated design 9 0.321 10 °
BA 20 Unavailability of BIM risk insurance 3 0107 16 °
BA 21 Comparing BIM to CAD 1 0.035 18 °
BA 22 Technical issues (Poor Internet and power failure) 2 0.071 17 °
BA 23 The absence of the government's role in adopting BIM 10 0.357 9 °
BA 24 Traditional methods of contracting 17 0.607 2 °
BA 25 The time needed to maintain and create detailed BIM models 3  0.107 16 °
BA 26 The benefits are not tangible enough to warrant its use 12 0.428 7 °
BA 27 The uncertainty of the benefits of BIM implementation 9 0.321 10 °
BA 28 The initial setup of BIM is difficult 11 0.392 8 °

Percentage impacting a specific area 21.5% 50% 28.5%




Civil and Environmental Engineering Vol. 21, Issue 2, 1005-1014

Fig. 4: Percentage of barriers to BIM implementation by association.

Additionally, Fig. 5. represents the repetition against each barrier from the 28 to the
implementation of BIM in the AEC industry.
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Fig. 5: Repetition against each barrier to the implementation of BIM.
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Furthermore, Fig. 6 illustrates the critical ranking of barriers to adopting BIM technology in the
construction sector of developing countries based on their relative weight value (RW). According to this
study, the significant obstacle to the adoption of BIM is (BA 5) social resistance to change, (BA 10)
training costs and the cost of hiring BIM specialists, (BA 24) conventional contracting methods, (BA 11)
software problems, and (BA 6) a lack of knowledge and instruction on how to use BIM. Considering this,
the primary obstacles that need to be addressed initially are these highly ranked ones. Furthermore, the
low-rated obstacles to BIM deployment are (BA 21) the comparison of BIM to CAD, (BA 22) technical
challenges, and (BA 20) the lack of BIM risk insurance. These low-ranked obstacles might be the last
considered for mitigation.
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Fig. 6: Impact matrix (RW) of barriers to implementing BIM.

Furthermore, Fig. 7 illustrates the classification of BIM barriers associated with the main elements

of BIM: people, information, processes, technologies, and policies.
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Fig. 7: The categories of BIM barriers related to the main elements of BIM.
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4 Conclusions

The BIM concept and technologies have been widely adopted in practice worldwide, and the AEC
industry has greatly benefited from their application. Nonetheless, the AEC sector relies heavily on the
use of BIM, and obstacles to its adoption have garnered considerable attention. In this context, following
a comprehensive literature review, the study aimed to identify implementation challenges associated
with BIM in the AEC industry of developing countries. Most obstacles were identified at the
organizational level 50%, including the ones most frequently mentioned in the literature. On the other
hand, the barriers associated with projects account for 21.5%, and barriers related to both organizations
and projects for 28.5%. This indicates that the construction sector faces greater challenges
implementing Building Information Modeling (BIM) than individual projects. In developing countries, the
main barriers to the AEC industry were social aversion to change, training costs, the cost of recruiting
BIM specialists, conventional contracting techniques, the complexity of BIM, and a shortage of BIM
professionals. Additionally, this study highlights that the main obstacles to this industry's continued use
of BIM are interoperable hardware (including tools, cost, and quality) and software (such as
compatibility, usability, and licensing). Furthermore, small and medium-sized design and construction
firms in developing countries may find this list of obstacles essential. Therefore, the study's other primary
goal is to give construction organizations the ability to recognize and rank the barriers to adopting BIM.
By doing this, industries can effectively develop a BIM implementation strategy that addresses each
identified issue. So, if design and construction firms in these developing nations wish to see the
construction industry able to compete globally, these issues must be resolved. Moreover, this could be
implemented by reducing the costs of BIM implementation, developing effective BIM implementation
strategies, and enhancing BIM education and training. Additionally, the government, the AEC sector,
educational institutions, and BIM suppliers should collaborate to raise awareness of BIM benefits and
simplify BIM standards. Furthermore, facilitating contracting methods to support the construction sector
could be considered an action plan. Government assistance significantly accelerates BIM adoption in
the building industry in developing nations. Eventually, with the progressive involvement of government
officials and other construction stakeholders, the AEC industry and building sector can overcome the
obstacles to implementing BIM in developing countries. Finally, the authors anticipate that it will be
crucial to continuously update the issues related to implementing BIM at the organizational and project
levels.

References

[11 S. AZHAR: "Building Information Modeling (BIM): Trends, Benefits, Risks, and Challenges for the
AEC Industry," Leadership and Management in Engineering 11, no. 3 (2011): 241-252.

[2] Y. ARAYICI, C. EGBU, S. COATES: "Building Information Modeling (BIM) Implementation and
Remote Construction Projects: Issues, Challenges, and Critiques," Journal of Information
Technology in Construction, vol. 17, 2012, pp. 75-92.

[3] W. KYMMELL: Building Information Modeling: Planning and Managing Construction Projects with
4D CAD and Simulations (McGraw-Hill Construction Series), McGraw Hill Professional, 2007.

[4] Y.JUNG, M. JOO: "Building Information Modeling (BIM) Framework for Practical Implementation,"
Automation in Construction 20, no. 2 (2011): 126-133.

[5] A.PORWAL, K. N. HEWAGE: Building Information Modeling (BIM) partnering framework for public
construction projects, Automation in Construction 31 (2013) 204-214.

[6] Y. ARAYICI, F. KHOSROWSHAHI, A. M. PONTING, S. MIHINDU: "Towards the Implementation
of Building Information Modeling in the Construction Industry" (2009).

[71 D. CAO, H. LI, G. WANG, T. HUANG: Identifying and contextualizing the motivations for BIM
implementation in construction projects: An empirical study in China, International Journal of project
management 35(4) (2017) 658-669.

[8] P. DIAZ: "Analysis of Benefits, Advantages, and Challenges of Building Information Modelling in
the Construction Industry," Journal of Advances in Civil Engineering 2, no. 2 (2016): 1-11.

[9] SOLLA, M., ELMESH, A., MEMON, Z. A., ISMAIL, L. H., KAZEE, M. F. A, LATIF, Q. B. a. |,,
YUSOFF, N. I. M., ALOSTA, M., & MILAD, A. (2022): Analysis of BIM-Based Digitising of Green
Building Index (GBI): Assessment Method. Buildings, 12(4), 429.
https://doi.org/10.3390/buildings12040429.

[10] M. GERGES, S. AUSTIN, M. MAYOUF, O. AHIAKWO, M. JAEGER, A. SAAD, T.-E. GOHARY: An
investigation into the implementation of Building Information Modeling in the Middle East, Journal
of Information Technology in Construction (ITcon) 22(1) (2017) 1-15.



https://doi.org/10.3390/buildings12040429

Civil and Environmental Engineering Vol. 21, Issue 2, 1005-1014

[11] R. T. MANNING: "Challenges, Benefits, and Risks Associated with Integrated Project Delivery and
Building Information Modeling" (2012).

[12] AL-KAZEE, M. F., NEGIN TAJI, S., NASR, T., MANSOORI, R. & MAHDAVINEJAD, M. (2025):
Reframing the early-stage design process of residential buildings based on an energy-efficient,
designerly decision support system (DDSS). Future Technology, 4(2), 30-40. Retrieved from
https://fupubco.com/futech/article/view/285.

[13] B. SUCCAR, "Building Information Modeling Framework: A Research and Delivery Foundation for
Industry Stakeholders," Automation in Construction 18, no. 3 (2009): 357-375.

[14] T. A.LIN, C. T. FATT: Building Innovation: A Strategy for Implementing BIM Solutions in Singapore,
Synthesis Journal. Singapore (2006) 117-124.

[15] Autodesk, BIM and the future of AEC, 2017. https://www.autodesk.com/solutions/bim. (Accessed
08/11/2017 2017).

[16] AIBINU, A. & VENKATESH, S. (2014): Status of BIM Adoption and the BIM Experience of Cost
Consultants in Australia. Journal of Professional Issues in Engineering Education and Practice, Vol.
140, No. 3. http://dx.doi.org/10.1061/(ASCE)EI.1943-5541.0000193.

[17] CHYNOWETH, P., CHRISTENSEN, S., MCNAMARA, J. & O'SHEA, K. (2007): Legal and
Contracting Issues in Electronic Project Administration in the Construction Industry. Structural
Survey, 25(3/4), 191-203. http://dx.doi.org/10.1108/02630800710772791.

[18] RUIKAR, K., ANUMBA, C. & CARRILLO, P. (2005): End-user perspectives on using project
extranets in construction organizations. Engineering, Construction and Architectural Management,
12(3), 222-235. http://dx.doi.org/10.1108/09699980510600099.

[19] TATUM, C. (1989). Organizing to Enhance Innovation in Construction Firms. Journal of
Construction Engineering and Management, 115(4), 602-617.
http://dx.doi.org/10.1061/(ASCE)0733 9364(1989)115:4(602).

[20] UDDIN, M. M. & Khanzode, A. R. (2013): Examples of How Building Information Modeling Can
Enhance Career Paths in Construction. Practice Periodical on Structural Design and Construction,
19(1), 95-102. http://dx.doi.org/10.1061/(ASCE)SC.1943-5576.0000171.

[21] WU, W. & ISSA, R. R. A. (2014): BIM Education and Recruiting: Survey-Based Comparative
Analysis of Issues, Perceptions, and Collaboration Opportunities. Journal of Professional Issues in
Engineering Education and Practice, Vol. 140, No. 2. http://dx.doi.org/10.1061/(ASCE)EI.1943-
5541.0000186.

[22] V. KUSHWAHA, “Contribution of Building Information Modeling (BIM) to Solving Problems in the
Architecture, Engineering, and Construction (AEC) Industry and Addressing Barriers to BIM
Implementation,” Int. Res. J. Eng. Technol, vol. 3, no. 1, pp. 100-105, 2016.

[23] S. AMIREDDY, “Knowledge Management in Construction Using Building Information Modeling
(BIM),” Doctoral dissertation, Auburn University, Alabama, USA, 2014.

[24] S. M. AHMED, H. H. EMAM and P. FARRELL: “Barriers to BIM/4D Implementation in Qatar,” in the
1st International Conference of the CIB Middle East & North Africa, Abu Dhabi, UAE. 2014.

[25] A. AIBINU and S. VENKATESH: “Status of BIM adoption and the BIM experience of cost
consultants in Australia,” Journal of Professional Issues in Engineering Education and Practice, vol.
140, no. 3, p. 04013021, 2013.

[26] R. LAHDOU and D. ZETTERMAN: “BIM for Project Managers—How Project Managers Can Utilize
BIM in Construction Projects,” M.S. thesis, Department of Civil and Environmental Engineering,
Division of Construction Management and Visualization Technology, Chalmers University of
Technology, Géteborg, Sweden, 2011.

[27] H. HAMIDIMONAZAM, M. R. HOSSEINI and F. ZAERI: “Barriers to adopting building information
modeling (BIM) within South Australian small and medium-sized enterprises,” in Project
Management Development—Practice and Perspectives, 2016, Latvia, pp. 125-132.

[28] R. STANLEY and D. THURNELL: “The benefits of, and barriers to, the implementation of 5D BIM
for quantity surveying in New Zealand,” Construction Economics and Building, vol. 14, no. 1, pp.
105-117, 2014.

[29] K.-F. CHIEN, Z.-H. WU, and S.-C. HUANG: “Identifying and Assessing Critical Risk Factors for BIM
Projects: An Empirical Study,” Automation in Construction, vol. 45, pp. 1-15, 2014.

[30] Y. ARAYICI, C. EGBU and S. COATES: “Building information modeling (BIM) implementation and
remote construction projects: Issues, challenges, and critiques,” Journal of Information Technology
in Construction, vol. 17, pp. 75-92, 2012.



https://fupubco.com/futech/article/view/285
https://www.autodesk.com/solutions/bim
http://dx.doi.org/10.1061/(ASCE)EI.1943-5541.0000193
http://dx.doi.org/10.1108/02630800710772791
http://dx.doi.org/10.1108/09699980510600099
http://dx.doi.org/10.1061/(ASCE)0733%209364(1989)115:4(602)
http://dx.doi.org/10.1061/(ASCE)SC.1943-5576.0000171
http://dx.doi.org/10.1061/(ASCE)EI.1943-5541.0000186
http://dx.doi.org/10.1061/(ASCE)EI.1943-5541.0000186

Civil and Environmental Engineering Vol. 21, Issue 2, 1005-1014

(31]

(32]

(33]

(34]

[35]

AL-KAZEE, M. F. RAMHAMDANI, R.: The Adoption of BIM Technology in architectural consultancy
frms in the GCC Region. Journal of Civil Engineering and Architecture. 2022.
DOI: 10.13189/cea.2022.100124.

ROCHA DE MATOS, C. & CARLOS DE OLIVEIRA MIRANDA, A.: The use of Bim in public
construction supervision in Brazil. Organization, Technology and Management in Construction: an
International Journal, 2018, Sciendo, vol. 10 no. 1, pp. 1761-1769. https://doi.org/10.2478/otmcj-
2018-0007.

M. F. AL KAZEE: Engineering Software and Its Role in Studying Office Space. Journal of
Architecture, Arts and Humanistic Science. 2018. DOI: 10.21608/mjaf.2018.20407.
https://www.researchgate.net/publication/330061319_Engineering_Software_and_Its_Role_in_th
e_Study of Office_Space.

USTINOVICIUS, L., PUZINAS, A., STARYNINA, J., VAISNORAS, M., CERNIAVSKAJA, O. &
KONTRIMOVICIUS, R. Challenges of BIM technology application in project planning. Engineering
Management in Production and Services, 2018, Sciendo, vol. 10 no. 2, pp. 15-28.
https://doi.org/10.2478/emj-2018-0008.

ABOUSHALA, M. & HAJISMAIL, S., (2024): IMPLEMENTATION OF BIM IN POST-WAR,
FRAGILE ECONOMY CONTEXT: CHALLENGES AND POTENTIALS IN THE CASE OF SYRIA.
Conference: International Conference on Scientific and Innovation Research-lll (pp.788-800).

Sivas, Turkey.


http://dx.doi.org/10.13189/cea.2022.100124
https://doi.org/10.2478/otmcj-2018-0007
https://doi.org/10.2478/otmcj-2018-0007
http://dx.doi.org/10.21608/mjaf.2018.20407
https://www.researchgate.net/publication/330061319_Engineering_Software_and_Its_Role_in_the_Study_of_Office_Space
https://www.researchgate.net/publication/330061319_Engineering_Software_and_Its_Role_in_the_Study_of_Office_Space
https://doi.org/10.2478/emj-2018-0008

