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Abstract

:

In the scientific community, it is difficult to find a consensus on defining BIM. Just as the acronym BIM has developed in different ways, it is also understood in different ways. Depending on its understanding, different definitions emerge. It is defined differently by organizations and standards, differently still even by academics. Many years of academic discourse on the subject have failed to produce a solution. Despite the fact that the acronym BIM has already done its work for the construction industry, it still stirs up excitement. There is still no clear definition, as the view of BIM varies from one perspective to another. This article attempts to sort out the definitions cited so far by important organizations and key academics. This review was based on a deep literature study that has attempted to be inclusive and consistent. The question still remains open: do we need a single, correct definition of BIM? The aim of this article is to try to answer this question, open up a renewed discussion and come to a satisfactory consensus. BIM can be identified with an activity, product or system. This article breaks down the definitions of BIM, identifies six key attributes of BIM, presents the evolution of the understanding of BIM and proposes new definitions in a narrow and broad approach.
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1. Introduction


The first documented representation of the concept of BIM—“building information modelling” was a scientific article by Giles A. (Sander) van Nederveen and Frits P. Tolman, which so named the techniques for multi-faceted representation of a building using views of its model [1]. Of course, earlier still, there was the concept of “building modelling” itself, which would contemporarily correspond to our understanding of BIM [2] and was used in the context of the RUCAPS software system. Before BIM dissemination, there were decades of work on PPM (product and process modeling), which is considered a precursor to BIM. The beginnings could be traced back to PRONTO (1957), the first commercial computer-aided machining (CAM) software. A further development was Sketchpad, a CAD with a graphical user interface (1963), followed by the concept of building description system (1974), the extension of Graphical Language for Interactive Design (1977), and up to the first version RADAR CH (1983). Undoubtedly, it can be said that BIM “as an advanced evolution of Computer-Aided Design contributes to a greater extent in the construction industry” [3].



The original BIM concept itself did not gain much publicity and was forgotten for almost a decade. It was not until the beginning of the 21st century that the figure Jerry Laiserin changed the course of events. In a series of articles, Laiserin (2002, 2003, 2005, 2007) popularized the concept of BIM, noting in 2007 that the definition he had created in 2002 had already evolved considerably. At that time, in his view, “BIM is a representation process that creates and provides, in all respects, a multi-dimensional view into the building data throughout the life cycle of the building” [4]. Since the early definition provided by buildingSMART, the concept and connotation of BIM has been evolving with the deepening and broadening of applications [5]. Still, many people see the beginning of BIM as the spread of the acronym of BIM [6]. Today, despite being many years later, it is still difficult to point to a single ‘correct’ definition of BIM.



Most develop the acronym BIM as building information modeling. Regardless of the chosen development, the understanding of the acronym is usually limited to the idea of a 3D model of a building. Such a narrowing is severely limiting and detrimental to the development of BIM. Many newcomers to BIM equate it with software such as Revit or Archicad. The phrase “BIM is Revit” is often heard in the AEC industry. Definitions that claim that BIM is simply a three-dimensional model of an object are far from the truth and do not adequately communicate the potential of digital, object-oriented, interoperable building information modeling processes and tools and modern communication methods. The multiplicity of BIM definitions confuses users and hinders everyday communication.



Theory and practice point to at least a number of different perspectives from which the understanding of BIM can vary considerably. Is it possible to choose the ‘right’ one from among them? A good solution would be to cite all of the important and popular definitions. This review of definitions started with leading organizations and well-known or widely used standards.




2. Methodology


The present work was carried out using the method of a deep literature study. Based on the current state of knowledge and technology, it was decided to pose several research questions. The research questions are as follows: How is BIM understood? Do we need a single definition of BIM? Is a systematic literature review necessary for this purpose? To answer these questions, an attempt was made to synthesize the results of the primary research by means of a literature search in a responsible and updatable manner. The literature review for BIM definitions included the most important, well-known literature—books by well-known BIM practitioners and scientific articles by prominent BIM researchers. In addition, BIM definitions were analyzed from the point of view of large and prominent organizations that promote BIM. This review intends to provide sound evidence in an accessible way to users outside of the scientific community: decision makers and professionals in many areas of society, including education, teachers, civil servants, social workers, lawyers, etc. This review is intended to be a source of evidence for business and education practitioners. The purpose of this review is to summarize the best available research, providing answers to the specific questions formulated in detail above. The results of the literature survey can be used for subsequent efforts perhaps towards a systematic review. A systematic literature review conducted according to the rigorous criteria of PRISMA could confirm the results found in this article.




3. Definitions of BIM by Organizations and Standards


One of the oldest and still current definitions is that cited by the National BIM Standard-United States Project Committee (NBIMS-US) organization. As defined in the original NBIMS document, “BIM is a digital representation of the physical and functional characteristics of an object. As such, it serves as a common knowledge resource for information about an object, forming a reliable basis for decision-making throughout its life cycle, from inception.” [7]. This definition highlights three extremely important points. Firstly, in a BIM-led investment process, a “knowledge and information resource” is created. Thus, the resource being built is saturated with data, which, if appropriate, structured and delivered on time, becomes information. Information gives the necessary knowledge and knowledge gives wisdom (according to the almost century-old well-known DIKW scheme: data -> information -> knowledge -> wisdom). Secondly, it is the enumerated ‘wisdom’ that provides the basis for decision making, or at least reduces uncertainty and increases the understanding of a phenomenon. Thirdly, the exchanged resource should accompany the building object throughout its life cycle from the earliest conception to its potential demolition. During this cycle, the form and scope of the resource changes, but it inherently always accompanies the building object as its digital twin. All three aspects mentioned are still relevant and emphasized by many.



In the UK, the main definition of BIM is phrased a little differently, with an emphasis on process. The UK Task Group emphasizes that BIM is not a technology but a process. They define it as follows: “BIM is the process of designing, constructing and operating a building or infrastructure facility using object-oriented electronic information.” [8]. BS 8536-1:2015 is part of a suite of documents developed to support BIM at maturity level 2 (as per the Bew–Richards ramp), which is required for centrally funded public projects from April 2016. Level 2 BIM requires fully collaborative 3D BIM, with all project and asset information, documentation and data being electronic. The cited definition emphasizes the implementation of a process, which is made up of stages. Electronic information is used in each of these stages. The UK definition ignores the outcome of delivering a tangible product/service and, in a way, treats BIM as a tool to achieve the goal of delivering the investment. Undoubtedly, this definition raises the debate as to whether BIM is a technology, a process, a methodology or perhaps a bit of everything?



An interesting definition of BIM is cited by the well-known online BIM dictionary: “Building Information Modelling (BIM) is a set of technologies, processes and principles (standards) that enable multiple stakeholders to collaboratively design, build and operate a facility in a virtual space” [9]. The dictionary authors add that the term BIM has evolved over the years and is therefore best understood as an “expression of digital innovation” across the construction industry. Thus, the above definition notes that BIM uses techniques (technological advances), and that BIM is both a process (or a set of smaller processes) and uses a certain set of principles (usually by this we mean methodology). The fusion of these three important aspects is used by stakeholders throughout the entire life cycle of a facility: from the design phase, through project implementation, operation and potential demolition. The phrase “virtual space” appears in the definition. This concept is broad enough that it seems safe even in the case of changes that are rapid and at times revolutionary in the development of BIM. Thus, we are not limited to three dimensions. In the glossary after the definition, it is noted that in the international standard ISO 19650 Part 1 BIM refers to “the use of a common digital representation of a built Asset to facilitate the design, construction and operation processes to provide a reliable basis for decision-making” [10]. Again, the need for a digital twin to function throughout the life cycle of a built asset is highlighted, which can facilitate decision making. The word “reliable” appears here, which further emphasizes and somewhat suggests the existence of advantages and benefits of using BIM.



A similar definition is cited by ISO 29481-1: 2016 Building Information Models—Information Delivery Manual—Part 1: Methodology and Format: “BIM is the use of a common digital representation of a building object (including buildings, bridges, roads, manufacturing plants, etc.) to facilitate design, construction and operation to provide a sound basis for decision-making.” [11]. In this definition, in addition to life cycle and knowledge, different types of building objects are mentioned, making people aware that BIM is not only about buildings. It should be clearly emphasized that BIM can apply to basically any space, not only buildings, but also assemblies/collections of such buildings, fragments of public spaces or entire settlements or cities. Any such restriction narrows the potential use and development of BIM.



The definitions listed above generally attempt to reduce BIM to a single understanding. The organization buildingSMART has taken a slightly different approach. It breaks the BIM acronym into three separate concepts and defines each of them separately. Developing BIM as a building information model is “understood as files (often in unique formats) that can be extracted, exchanged or combined to support decision-making about a building or other facility.” BIM developing as building information modeling is “a process involving the generation and management of digital representations of the physical and functional characteristics of a building.” Developing BIM as building information management is understood “as the organization and control of investment processes through the use of the parameters of a digital building model to exchange information about asset components throughout the investment cycle.” The synthesis of all of these three definitions, however, boils down to the same thing: a relational database accompanying a building object throughout its life cycle which can serve a variety of purposes (not just decision making). In many areas, not just AECO, the term is emerging as Better Information Management [12]. This expansion of the acronym BIM in turn shows the trend away from BIM towards IM itself. Information management itself is beginning to take center stage. And it does not matter whether it concerns a building, a structure, an infrastructure facility or a public space.



Whatever the definition, the BIM concept has its well-known assumptions. Current efforts to realize the BIM concept are still in the stages of development, as well as the use of the tools and techniques associated with it, and therefore concern selected elements of BIM and only realize part of the assumptions. Based on the literature review, the following target assumptions of the BIM concept can be formulated, the fulfilment of which will allow its full utilization:




	-

	
The building object model contains information in the form of data suitable for automatic processing;




	-

	
All of the information contained in the BIM model is true (the actual building is constructed in full compliance with the building model) and up-to-date (e.g., the building model is modified at the same time as a change is made to the building);




	-

	
The building model accompanies the building throughout its life cycle;




	-

	
The building model and its digital representation are independent of any specific software, and the software used is interoperable;




	-

	
The information contained in the BIM model is accessible (to an adequate extent) to all participants in the construction process, and the building object model functions as an area of cooperation between them;




	-

	
The elements of the BIM model contain information about their nature and behavior.









At this point, it should be emphasized, depending on the software used and the processes employed, that the BIM model may partially fail to meet the assumptions mentioned. Software has its limitations and processes often fail (they are too complex or not there at all). Software development has not kept pace with the dynamic development of BIM.



In conclusion, different organizations highlight different attributes of BIM. The graphic below distinguishes the six most frequently indicated. These can be divided into two groups: technical and organizational. Among the technical ones is the cited 3D model, which is built through semantic, often graphical databases and is a resource for information and therefore knowledge. Among the organizational attributes, it is emphasized that BIM is no longer just a technology, but a process and/or methodology used throughout the life cycle of an object of interest (Figure 1).




4. Definitions of BIM from the Literature


A deep study of the literature in terms of definitions began by citing the definitions of BIM ‘giants’, well-known BIM researchers, promoters and philosophers. Charles Eastman in his publications points out that “we define BIM as a modeling technology and associated set of processes to produce, communicate, and analyze building models.” More broadly, Eastman and his group define it as follows: “Building Information Modeling (BIM) is a collaborative way for multidisciplinary information storing, sharing, exchanging, and managing throughout the entire building project lifecycle including planning, design, construction, operation, maintenance, and demolition phase” [13]. They have previously framed BIM as follows: “A BIM system is a system or a set of systems that “enables” users to integrate and reuse building information and domain knowledge through the lifecycle of a building” [14]. At the beginning of the second decade of the 20th century, there was a perception that BIM was a technology serving many groups, but nevertheless limited to the AECO industry. In 2010, Gu and London highlighted, in line with definitions at the time, “that BIM is an IT-based approach that involves the use and maintenance of an integral digital representation of all building information throughout the various phases of the project lifecycle in the form of a data repository.” The building information involved in a BIM approach can include both geometric and non-geometric data. The authors predicate that BIM is one of the important areas in current virtual reality (VR) research and is expected to enable effective collaboration, provide data integrity, more accurate documentation, universal access to and retrieval of building data, and a high-quality project outcome through improved performance analysis as well as multidisciplinary planning and coordination [15]. Thus, in the first decade of the 21st century, BIM was usually understood as a technology—a tool to streamline and digitize processes in the AECO industry.



Isikdag and Underwood defined BIM as the information management process throughout the life cycle of a building which focuses on collaborative use of semantically rich 3D Building Information Models (BIMs) [16]. Azhar, in 2011, pointed out that BIM representing a new paradigm shift in the AEC industry can be used for 3D visualization, simulation, construction sequencing, conflict interference, forensic analysis, etc. [17]. Azhar, Khalfan and Maqsood, in their 2012 publication, pointed out that BIM is not just software and technology. BIM is a process that involves making significant changes to the workflow and delivery processes of design and construction [18]. This has been evident in the implementation of BIM in the UK, where it has been observed that BIM drives the formalization of the conventional document management process into a fully integrated, digital construction team practice, facilitating the transformation of the current fragmentation and inefficiencies in the AEC industry [19]. During the implementation of BIM in the UK, it was noted that BIM is used in modeling and management. Race, in 2013, wrote that BIM is both an activity and a thing [20]. The integrative use of BIM in the building life cycle not only facilitates the integration of disconnected practices but can also act as a catalyst for business process change [21]. It was already predicted that BIM would be developed in multiple ways in terms of organizational culture, education and training, and information management. However, each of the aforementioned categories implies a different perspective on BIM implementation, and the emphasis during the transformation constantly shifts from technology and people to data and process. Therefore, there is a need for complementary methodologies, such as soft systems methodology (people-oriented), information engineering (data-driven approach) and process innovation (process-oriented approach) [22]. At about the same time, researchers are showing that BIM-based methodologies can be used to increase the efficiency of companies or entire industries [23].



In contrast, another publication from 2014, which explored the concepts of BIM from 1975 to 2013, emphasized that BIM is becoming a new methodology that includes the use of technology to improve the collaboration and communication of construction actors as well as the management of documentation [24]. Similarly, Scherer and Katranuschkov conceived BIM to be rapidly advancing as an efficient new approach to cooperative building design and construction. However, BIM methodology is still mainly developed for and applied to new building projects [25]. BIM is becoming an essential methodology in the architecture, engineering and construction (AEC) industry [26]. At the same time, other researchers have noted that it can be difficult to establish a common definition of BIM across the construction industry. In other words, there is confusion about what BIM is and what BIM is not. This can lead to confusion about what is expected from the various stakeholders involved in developments that use BIM. The authors suggest that the definition of BIM should not be one-sided but rather encompass several key characteristics that have been attributed to BIM [27]. Holzer, in 2016, wrote that BIM instills new ways of working, changing processes, the importance of good communication and the need for continuous skill acquisition. In addition, he pointed out that getting BIM right can never be a linear process as BIM is an ever-moving target [28]. This shows that BIM is evolving and will continue to evolve. At this point, it is impossible not to mention the creator of SONATA, Jonathan Ingram, whose software was intended to be the ‘new CAD’ and, in a way, fulfilled all of the assumptions of the BIM concept, which we only learned about later. Ingram specifies that BIM is not just about the technology though, it is concerned with work practices and in fact, engenders new practices. These work practice changes are effectively “enforced” by the BIM technology. It has been stated that BIM is the process and not the technology, but one without the other is not effective [29].



Many people emphasize that BIM can be considered as more than a representation tool or a means for developing a model or prototype to generate intelligent input [30]. BIM is a new way of organizing work, BIM is about giving value to the client, BIM is about better collaboration and communication, BIM is finally about improving the efficiency and productivity that the construction industry so badly needs. Although still largely perceived as a 3D model, BIM is not an information model or information management tool. This misperception of BIM and the low uptake of 3D asset management (AM) is one of the main reasons for slow customer adoption in the AECOO industry [31]. BIM can be applied to determine the life cycle of building or construction projects, including the design stage, construction stage, and operation stage [32]. Preidel and Borrmann emphasize that during the different phases of a BIM-based construction project, models are created by the various stakeholders, resulting in a comprehensive digital representation of the building. BIM provides an excellent tool, as the digital building model provides in principle the required geometric and semantic information [33]. The history of BIM shows (Figure 2) that many discoveries are behind us, but there are also more ahead. BIM is changing, BIM is being shaped by practitioners, BIM will continue to drive construction.



BIM can be conceived as an activity, a product or a system [34]. As an activity, we usually refer to data modeling, information gathering and generation, resource acquisition or updating the database of a construction object. When we talk about a product, we usually mean a thing that can carry value to someone. The BIM model provides such value to many stakeholders in the investment process. When we think of a system, we have more components in mind, and the BIM model is only part of it [35]. BIM is a component of, for example, digital twins, which are built and used in many industries and disciplines. And this approach seems the most reasonable (Figure 3).



Race emphasizes in his book that “technology and methodology must form an integrated whole for BIM to be successful.” BIM may be a force that changes the approach to organizing work, creates new opportunities and allows construction to become more efficient and productive [20]. Jerningan, in turn, points out that BIM “describes the virtual planning, design, construction, and management of the built world, using software on compatible hardware systems” [36]. BIM “is an emerging technology that has established itself in the last decade as a leading tool for the life cycle management of buildings” [37]. It is apparent that BIM is sometimes understood as hard/technical from the perspective of engineers and designers, and sometimes soft/organizational from the perspective of managers and executives.



Observing the evolution of the concept of BIM shows a tendency for perceptions of BIM to change as it matures (Figure 4). Depending on the time of adoption and the sophistication of the work in a given organization, the understanding of BIM also evolves. Initially it is understood as a technology, later as a process and, in the most mature approach, as a methodology. Perhaps this is not the end of this evolution, as one can see an increasing shift in emphasis from BIM toward IM itself, marginalizing the object of interest which may be the building, civil or infrastructure facility.



Some define BIM in a much broader sense as follows: building information modeling (BIM) refers to a combination or a set of technologies and organizational solutions that are expected to increase interorganizational and disciplinary collaboration in the construction industry and to improve the productivity and quality of the design, construction and maintenance of buildings [38]. Race emphasizes that BIM is a state of mind and is in fact an incomplete and infinite concept [20]. “Workarounds” [28], the maturity ramp [39] or the effort curves [40] show that a clear definition of BIM is needed not only from the perspective of stakeholders in the investment process but also from the perspective of those in power or society as a whole. This is also important because further letters are added to the acronym BIM, e.g., HBIM, or selected letters are substituted, e.g., LIM [41]. Such constructions can be misunderstood if BIM itself is not clearly defined.




5. Evolution of BIM and Fusion with Lean


BIM is on a path of continuous development. BIM enhances the collaboration and integration level through projects [42]. Increasingly, BIM is using artificial neural networks [43], blockchain technology for smart contracts in construction [44] or mixed reality to present the results of design work [45]. BIM is also beginning to be used in risk analysis. A lack of proper risk management can not only lead to difficulties in achieving project objectives but also affect spatial planning and urban design widely in future urban development. To improve the above situation, some standards or government documents (e.g., ISO 31010:2009 [46], CDM regulations) emphasize that foreseeable risks should be identified and mitigated at an early stage, and that risk information should be documented and updated during the project development process. BIM can not only be used as a tool for systematic risk management in the development process but can also act as a generator of baseline data and a platform for other BIM-based tools to perform further risk analysis [47].



BIM is increasingly being used to optimize construction projects for energy efficiency and environmental protection [48]. BIM will increasingly be used for prefabrication planning and production, which will increase the efficiency of construction processes and reduce project delivery times [49]. At the city level, BIM models can track the mobility of individuals. As residents frequently move around the city (e.g., from residential to commercial areas during working hours), urban systems that optimize traffic and those responsible for energy delivery and their interaction play an increasingly important role in achieving smart cities [50].



All of the advantages and developments of BIM mentioned are in line with the very popular lean management methodology. Lean methodology (sometimes also referred to as lean philosophy) is a set of principles and tools that are used to optimize processes and eliminate waste in order to improve efficiency and quality. The first focus is on customer needs and delivering value to the customer in a fast and flexible manner. Lean implies that any activity or process that does not contribute to the delivery of customer value should be eliminated. Collaboration and information exchange should be maximized between the various participants in the process, allowing a better understanding of the customer’s needs and expectations and enabling a faster response to changing conditions. Lean implies that one should constantly look for ways to improve processes and eliminate waste in order to increase efficiency and quality. This can be assisted by employees, who should be given the freedom and the right tools and opportunities to solve problems and improve processes themselves, thus making better use of their potential and competencies.



Lean is causing a shift in the thinking of many people and a reduction in emphasis on the focus (product or service) to increased emphasis on the “value” that this focus delivers. In the case of BIM, this can be seen in the evolution of the understanding of BIM: from technology to process to methodology. The more mature the approach, the greater the focus on the product/service and not necessarily on the 3D model and its components (Figure 5). Technical excellence in building models and in producing analyses and simulations results in optimized data and information flow processes. In the lean approach, it is mostly a process of minimizing or eliminating unnecessary work.




6. Definitions of BIM in Broad and Narrow Approaches


The definitions of BIM to date try to put the whole context in one perspective. However, the emphasis of the modeler in the design process is different from that of the information manager on the client/client side. Thus, BIM needs to be considered from two perspectives: a narrow one, which covers mostly design processes, and a broad one, which is not limited to the design and construction phases only, but looks holistically at the whole investment process or the whole life cycle of a given investment in general. At this point, it should be made clear that the driving force behind BIM is people. People, combined with the right policies and economics, drive what is used in BIM: tools, processes, standards and protocols [51]. The author, in the course of many years of literature studies and based on his experience, formulates the following definition [52]:



BIM can be considered from two perspectives—a broader and a narrower one. BIM sensu largo is a process based on the collaboration of people, information systems, databases and software. In a much broader sense, it can also include hardware, tangible and intangible resources or knowledge. BIM sensu stricto is a semantic database of the construction object accompanying it throughout its life cycle.



BIM in a broad sense should be considered as part of a larger whole. Globally, a trend moving away from BIM is increasingly being seen. Many people and communities are pointing out that BIM is merely a tool to achieve a goal and meet a need. Companies wishing to achieve their goal (to deliver the required product/service) seek to maximize their profits by increasing efficiency and productivity. This is often achieved by overstretching staff, aberrating from standards, skipping important processes or cutting costs. However, from the purchaser’s point of view, the most important thing is a high-quality product/service that meets their requirements. Hence, companies should priorities the customer and maximize the quality of the delivered product. However, they can minimize their amount of work in doing so, in line with the concept of lean management. This is how lean management differs from the traditional approach (where everyone tends to think about themselves and not about the customer) that dominates the construction industry. Lean, as an integrated approach, closely links planning with production. The planning and design stage of a volume or infrastructure is just as important as its ‘production’ (construction) [53]. A company or organization should deliver value in both cases. Value in lean processes always comes from the end user, and defining value is one of the first, necessary steps of action in this methodology. Furthermore, because digital twinning is about virtualizing whole futures, our knowledge capture and information management systems must be scaled from the product level to the project level and even the asset life cycle level [54].



The work of a business bringing value is defined by three important characteristics:




	-

	
It is an action that changes the product or service,




	-

	
The activity is done right the first time,




	-

	
The customer is willing to pay for it.




	-

	
In the lean concept, there are three types of work in economic processes:




	-

	
Work that brings value VA (Value Added)—basic work that creates value on the job (e.g., on a computer or on a construction site);




	-

	
Work that does not bring value but is required to support VA work, called essential NVA (Non-Value Added)—these are preparatory activities, such as tidying up the workstation, cleaning the tools afterwards or in offices, e.g., adjusting computers, installing software, etc.;




	-

	
Unnecessary work that does not add value to NVA work (i.e., the usual wastage and waste, e.g., over-engineered inspection and supervision processes on site).









The results of recent research have revealed great synergy between lean and BIM in control interactions and variation reduction, and there are many undiscovered areas in this field. The number of published articles covering the integration of both lean and BIM tools is small. There is a clear gap in understanding the synergistic interactions of lean concepts and combinations of digital information in specific construction applications such as sustainable infrastructure projects and tunneling or so-called ‘mega’ projects [55].




7. Limitations and Future Research Directions


The primary limitation was the availability of studies. This review was limited to papers written in a specific language (English), which largely excludes studies not reported in the literature published in other languages. Today, BIM is dominated by the English language, which results, among other things, in an over-representation of studies conducted in Anglo-Saxon countries. This leads to problems in generalizing the results (external validity) to other populations, interventions or socio-institutional contexts—other than those covered by the studies analyzed. Another limitation was the quality of available research. Many of the definitions cited in scientific publications may not meet quality criteria, lack the basic information necessary to describe the study or are the subjective experiences of the authors. A universal problem is the burden of selective publication of research results (publication bias). Scientific articles usually do not faithfully reflect all of the research and analysis conducted. In light of this, it seems necessary to conduct a systematic review. Problems may be associated with the conceptualization of such a review. This is because it should refer to the theory of the phenomenon in question, which is usually the starting point of specific research. Therefore, a future systematic review should have a well-defined purpose and strong theoretical assumptions. Valuable and up-to-date reports on BIM can be found in the following types of sources:




	-

	
Review journals (posting reviews or systematic reviews, based on high-quality scientific research);




	-

	
Specialized, peer-reviewed journals in traditional and electronic form;




	-

	
So-called “gray literature”: unpublished or published for a narrow audience, reports, internal academic publications of scientific institutions and research centers and state institutions;




	-

	
Specialized full-text databases;




	-

	
Publications made available on the websites of relevant institutions and web services websites.










8. Conclusions and Discussion


This article attempts to sort out the definitions cited so far by important organizations and key researchers. Many of the BIM definitions mentioned are now outdated. Some of them need to be questioned and others are too complicated. The question still remains open: do we need a single, correct definition of BIM? Six key attributes of BIM are listed which could be used to build a new definition of BIM. This has been attempted in the hope of reopening the BIM discussion as it happened in the early 20th century. The evolution of the understanding of BIM shown in the figure indicates the direction of development and blazes new trails. New areas for exploration of BIM and fusion with other new technologies may result in even greater, much-needed efficiency in construction.



The new definitions of BIM presented in this article pave the way for a unified understanding and comprehension of BIM regardless of the function performed in the investment process. The broad view covers designers (architect, constructor, surveyor, etc.), investors (client and customer) or other stakeholders. This simple definition will also appeal to people who are not sufficiently familiar with BIM or who are completely unrelated to the industry. The narrow view focuses on individuals and companies building BIM models that are then used by others. Professionals (BIM Managers, BIM Modelers and BIM Technics) need to know and understand BIM in depth to realize its full potential.



We no longer have to decide whether BIM is a technology, a process or a methodology. We can say simply that it is a collaboration of people that provides benefits. BIM has already achieved progress in the construction environment. It is time to go further.
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Figure 1. The six attributes of BIM (own elaboration). 
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Figure 2. Timeline with major events and development of various concepts (own elaboration). 
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Figure 3. Different ways of looking at BIM (own elaboration based on [34,35]). 
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Figure 4. Evolution of the understanding of BIM (own elaboration). 
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Figure 5. Changing emphasis on different aspects with the development of BIM (own elaboration). 
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