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Abstract 
As part of a broader enquiry into the theoretical foundations of building information modelling (BIM), 

this working paper identifies and describes the definitional and terminological considerations 

attributing to this endeavour. This not only concerns the challenges associated with defining BIM, and 

the myriad of perspectives from which this can be considered. But it also identifies those types of 

structures or forms that have been adopted or proposed as a means to understand and frame BIM. 

Further emphasis is given to examining and distinguishing those structures generally described as 

frameworks, including when referenced in terms of BIM.  

Relevantly, and notwithstanding the emergent nature of BIM, there appears to be certain knowledge 

gaps within the research that highlight the need for terminological and methodological consistency. 

Arguably the resolution of these are fundamental for future research purposes, but further suppose 

there is considerable scope for research on BIM frameworks and other theoretical foundations 

concerning BIM. 
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Introduction 
This working paper sets out an overview of the terminology and structures used within the research 

literature concerning building information modelling (BIM) and that potentially attribute towards 

formulating the respective theoretical foundations and perspectives. The starting point is premised by 

defining BIM, followed by considering the types of structures or configurations that have been 

adopted or proposed within the research to formulate approaches or a way to frame BIM. Specifically, 

this paper looks at those examples that refer to the term “framework” in the context of BIM. Although 

this is further qualified to explore those examples referring to “BIM framework” and the relative 

derivatives of this term. The latter includes the various spelling or words of BIM, and the types and 

placement of words used to describe a framework.  

Based upon the terminology discussed and the adopted definitions, the necessity for this type of 

research is presented. Current knowledge gaps within the literature are highlighted and the perceived 

limitations of BIM framework research are summarised. As such, the noted examples not only 

illustrate the partial nature of the research into BIM frameworks, but also the respective limitations. 

This includes the particularly narrow pool of specific references and notwithstanding the relative 

popularity and reliance of such frameworks.   

Concluding comments are offered in summary of the findings identified in this working paper. 

Essentially, this working paper re-emphasises the need for consistent language. This not only concerns 

how BIM is to be defined but also the manner and references to which the relevant research is 

conducted, including by researchers and authors as a collective body of work. It further reinforces the 

need for specific research focussing on the frameworks and other research defining structures that 

may attribute to the formulation of theoretical constructs and perspectives of BIM. 
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Structural research definitions in the context of BIM  
Three key terms are defined and distinguished for the purposes of this paper: BIM, framework and 

BIM framework. To ground the research for this working paper, these key definitions are considered 

relative to and in reference to examples noted within the research literature. This also includes 

considering these terms relative to the extended or alternative versions or derivatives of BIM, 

primarily either as building information modelling, building information modeling and building 

information model.  

Building information modelling…..? 
The notion or concept of building information modelling (BIM) is one that is arguably “disrupting” and 

challenging existing approaches and practices, particularly within the architecture, engineering and 

construction (AEC) industry. However, compounding current circumstances and developments is the 

fluid, unsettled definition of BIM. This includes references to BIM as or relating to a technological tool 

or software, a process, or a collaborative forum enabling the development of parametric or object 

modelled representations of a built environment by single or multiple authors (Miettinen & Paavola, 

2014). Others suggest there being: 

• “no joint understanding of BIM” but having some grounding as a program or process (with 

the former being a more dominant reference in the literature) (Hjelseth, 2017); and 

• “no universally accepted definition of BIM” but that BIM comprises three interconnected 

aspects reflected in the model itself (as computable representations), the process of 

developing the model and the use of the model (Royal Institute of Chartered Surveyors (RICS), 

2014).  

Descriptions of BIM 

Model based descriptions about what BIM design technology is not are also provided by Eastman, 

Teicholz, Sacks, & Liston (2011) (p. 19), including tools that create models: 

• that contain 3D data only and no (or few) object attributes; 
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• with no support of behaviour; 

• that are composed of multiple 2D computer aided design (CAD) reference files that must be 

combined to define the building; or 

• that allow changes to dimensions in one view that are not automatically reflected in other 

views. 

In contrast, Burr (2016) ([13-080], pp. 576-577) notes BIM is not just 3D modelling, nor CAD; is it not 

just technology or software (despite being a relevant part); and nor is working in isolation (referred to 

as “Lonely BIM”).  

Turk (2016) further notes the mixing of terminology, either as building information modelling (the 

process, including as an age-old endeavour of creating information about buildings) and building 

information model (the artefact), as well as to mean building information management. Such 

perspectives are reiterated again by Hjelseth (2017) as part of a review of the research literature, 

although surmising, BIM has relevance as a software program rather than as process. Although 

Papadonikolaki (2016) (p. 42) intimates BIM as a possible “‘umbrella’ term” covering the process of 

modelling building products, the outcome of these processes (models) and the “various commercial 

software solutions for AEC” affiliated with BIM. The process/artefact distinction is further noted in ISO 

29481-1:2016 and ISO/TS 12911:20123.  

                                                           
3 This is despite differences in definitions of BIM between these two standards. For example, ISO 29481-1:2016 
defines BIM (building information modelling) as the “use of a shared digital representation of a built object 
(including buildings, bridges, roads, process plants, etc.) to facilitate design, construction and operation 
processes to form a reliable basis for decisions”. Whereas ISO/TS 12911:2012 defines the same terms as the 
“process of managing information related to the facilities and projects in order to coordinate multiple inputs 
and outputs, irrespective of specific implementations”. 
 
Note: International Organization for Standardization (ISO), Technical Specification (TS).  
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Other industry based examples also allude to the blending of definitions of BIM. In the Handbook for 

the Introduction of Building Information Modelling by the European Public Sector, the EU BIM Task 

Group (2017) note: 

BIM is a digital form of construction and asset operations. It brings together technology, 
process improvements and digital information to radically improve client and project 

outcomes and asset operations. BIM is a strategic enabler for improving decision making for 
both buildings and public infrastructure assets across the whole lifecycle.  It applies to new 
build projects; and crucially, BIM supports the renovation, refurbishment and maintenance 

of the built environment –  the largest share of the sector. 
 

Whilst not the subject of this working paper, BIM as “building information management” has also been 

distinguished, including from industry examples focusing on digital asset data (CEDR Task Group S3 

Information, 2017)4. Industry guidance directions also proffer “better information management”, in 

conjunction with BIM as described above (UK Roads Liaison Group, 2016). Of note is the early 

reference to “building information management” by Ameziane (2000) in describing a building 

information management system. Burr (2016) ([13-071], p. 574) refers to the extended acronym of 

Building Information Modelling and Management (BIM(M)), and again reiterates the confusion that 

has arisen in industry around the definitions.  

Whilst appearing to pre-date the popularising emergence of the term BIM, there are repeated 

references that arguably comprise some overlap in the intent of the terminology. For example: 

• Björk (1989) aims to define “a conceptual model for structuring all data about a specific 

building to be used in design, production and maintenance”, relative to described abstraction 

hierarchy (as levels) and relationships, and to incorporate requirements of 

comprehensiveness, cover all stages in construction processes, avoiding redundant 

information, output document format and content and independence from 

software/hardware systems; and 

                                                           
4 Note: Conference of European Directors of Roads (CEDR). 
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• Ameziane (2000) describes the development of a system incorporating “graphics and non-

graphics building descriptions” in reference to CAD functions.  

However, whether BIM can be distinguished as or being part of a broader function of managing 

“information” (and notwithstanding the prequalification of “building”) is of interest. This includes in 

terms of or contrast with “information management” which has been interpreted “to refer to the 

activities involved in shaping the flow, not of physical materials, but of data, information and 

knowledge” (Whyte & Levitt, 2012) (p. 367). It is another matter again to imply this interpretation may 

well be indicative of existing or acknowledged fields of study, research or disciplines, albeit that can 

be labelled quite differently.  

BIM as an emerging topic? 

This definitional uncertainty may also be a consequence of the emerging nature of BIM, as a topic of 

research. This is particularly evident from BIM literature reviews, whether qualified:  

• in respect of: 

o existing buildings (Volk, Stengel, & Schultmann, 2014); 

o collaboration (Oraee, Hosseini, Papadonikolaki, Palliyaguru, & Arashpour, 2017);  

o managerial areas (He et al., 2017); 

o infrastructure (Bradley, Li, Lark, & Dunn, 2016; Shou, Wang, Wang, & Chong, 2015); 

o deconstruction and reuse of building components (Johannes, Voordijk, & Adriaanse, 

2017); 

o information/knowledge management (Wang & Meng, 2016); or  

• more generally of the BIM research domain, as determined by Olawumi, Chan, and Wong 

(2017), Santos, Costa, & Grilo (2017), Zhao (2017) and Yalcinkaya and Singh (2015), and  
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notwithstanding perceived and acknowledged qualifications of some of these reviews5.  

From each of these reviews, there appears to be a determinative or earnest start when BIM is 

referenced in the literature (figured loosely around 2005 to 2007), although early references have 

been noted extending back to 1992 (Santos et al., 2017). Although this timing may be more pre-

emptive of the subsequent popularity of the term BIM, merely following on from other previous 

descriptions or references. For BIM defined narrowly, examples6 include computer-integrated 

construction, concept modelling, product modelling (Turk, 2016).  

Conversely, embryonic-like descriptions of BIM (as a concept) have also arisen from literature reviews 

of other but related topics. This has included in terms of project management research literature 

(Pollack & Adler, 2015) (and later reaffirmed for construction (Oraee et al., 2107)) and looking at 

information and communication technology (ICT) use in AEC organisations over a 15 year period (Lu 

et al., 2015). This characteristic has also permeated arguably more specific contexts and layers. This 

includes those conceptual extensions of BIM such as “nD-modelling” in which “nD modelling 

technology is seen as too embryonic” (Lee & Sexton, 2007). But it also includes other examples, such 

as where Lingard, Cooke, and Blismas (2012) (in reference to Lee and Sexton (2007)) raise and 

question the role of BIM for potential occupational health and safety applications to aid the 

implementation of Construction Hazard Prevention through Design tools and technologies. 

Definitional dynamics 

To an extent, Alwan (2016) captures this uncertain dynamic by proposing that given there is no single 

definition of what BIM is, that it should be “considered and analysed as a multidimensional, evolving, 

complex phenomenon”. The characterisation of BIM as a transdiscursive term by Miettinen & Paavola 

                                                           
5 This includes for example due to selective database use (such as Web of Science database), and questions 
raised surrounding the preliminary search parameters used in the research, specifically as incorporating or 
considering the alternate spellings of “modelling”/”modeling” or reference to “model”. 
6 Also refer to the overview by Papadonikolaki (2016) (pp. 41-42). 
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(2014) offers another view, particularly as being one “that develops and operates simultaneously in 

research, policy making, and industry”.  

It further possibly follows on from “BIM ecosystem” views by Singh (2016), that consider BIM beyond 

“a set of tools, process and policies”. Another inference to this definitional quandary, is that all that is 

or underlies BIM, may in fact be or could be described as something else. Others suppose there may 

be a determined or systematic overlay relevant to BIM research more generally (HM Government, 

2015). To this extent there is scope for further interpretative analysis, whether highlighting the 

similarities or differences between these factors or characteristics, and the opportunity to examine 

the proposition that there may be an underlying dynamic or thing yet to be described and explored. 

Defining a framework 
Generally for research applications, a framework is one type or form of structure that is configured to 

contribute toward or guide an approach, interpretation and understanding of a certain subject, topic 

or thing. How a framework is described may be predicated upon the field of research study, as well as 

the intended type of research. This is particularly evident within the literature on BIM, either as 

predicated from information systems (IS) or knowledge management (KM) research.  

Framework foundations from IS and KM perspectives 

Drawing from IS research, frameworks of related concepts have been classified into descriptive or 

predictive models as highlighted by Jung and Joo (2011), in reference to Kirs, Sanders, Cerveny, and 

Robey (1989) and Naumann (1986)7. Although elements of the framework by Jung and Joo (2011) also 

discretely follow on from the work by Kirs et al. (1989) who test the Gorry and Scott Morton 

framework in contrasting organisational management functions and the classification of decision 

making.  

                                                           
7 Efforts to source this reference were unsuccessful. For completeness, the cross reference offered by Jung and 
Joo (2011) is “J.D. Naumann, The Role of Frameworks in MIS Research, Proceedings of the 1986 Decision 
Sciences Institute, Honolulu, Hawaii (1986) 569-571”. Of note is Kirs et al. (1989) also cite this reference. 
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The categories of descriptive frameworks (to characterise complex phenomena by describing and 

simplifying its knowledge domain) and prescriptive frameworks (that prescribe methodologies) have 

also been applied by Kassem, Iqbal, Kelly, Lockley, and Dawood (2014) in reference to Holsapple and 

Joshi (1999). Although the latter authors derive these to qualify frameworks and models that have 

attributed to understanding KM as a phenomenon and the comparative analysis of relative broad and 

specialised KM frameworks. A possible and subtle extension to these is connoted by Kassem et al. 

(2014) who further elaborate on the types of categories where: 

• prescriptive frameworks are noted as “’anticipated frameworks’ providing insights into the 

future”; or  

• formulating a combined descriptive/prescriptive attribute as “mostly descriptive with minor 

prescriptive elements”. 

Other options for discerning theoretical foundations? 

However, drawing from social science research, frameworks can also be classified as theoretical or 

conceptual. Despite the interchangeable use of and interrelationship between these terms, Imenda 

(2014) opines that there are distinguishable differences between what constitutes conceptual and 

theoretical frameworks. Imenda (2014) describes conceptual frameworks as: 

• being derived from concepts, but possibly limited to a specific research problem or context; 

• guiding the research in the “collection, interpretation and explanation of the data where, no 

dominant theoretical perspectives exist”, and for future research including towards “theory-

building”; 

• likely to be determined or derived inductively from literature, be it from theoretical or 

empirical perspectives; and 

• having relevance within quantitative and qualitative research paradigms, as well as in 

combined forms of mixed-method approaches.  
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Whereas, Imenda (2014) notes that a theoretical framework: 

• “is the application of a theory, or a set of concepts drawn from one and the same theory, to 

offer an explanation of an event, or shed light on a particular phenomenon or research 

problem”; 

• evolves out of the literature and/or data collected, either adopted or adapted from a pre-

existing theory or theoretical perspective. This can include using existing dominant theory; 

• is likely formulated by deductive means, particularly to test the veracity or weight of a certain 

theory, including as quantitative measures; and 

• has the potential for wider application beyond the current research problem and context. 

By way of contrast with other social research definitions, a theoretical framework can be a “very 

general theoretical system with assumptions, concepts and specific social theories”, including what 

could be described as a paradigm (Neuman, 2011) (p. 85). Alternatively, theoretical frameworks clarify 

the why and how, comprising the parts made up of theory or theories (found in the scholarly literature, 

borrowed from other research or purposely fashioned by the researcher) and supporting the 

relationships embedded in the conceptual framework (Ravitch & Riggan, 2012) (pp. 12-13).  

Other definitions are arguably narrower. As part of their introduction, Anfara and Mertz (2006) define 

theoretical frameworks “as any empirical or quasi-empirical theory of social and/or psychological 

processes, at a variety of levels (e.g., grand, mid-range, and explanatory), that can be applied to the 

understanding of phenomena”. Although these authors further acknowledge this is notwithstanding 

there is need for a “clear and consistent definition” of theoretical frameworks, and that their definition 

excludes any inference that equates to a social research paradigm, or methodological issues or 

approaches (Anfara & Mertz, 2006).  

As such, the above descriptions possibly step further towards overcoming blended interpretations of 

frameworks. Appreciably there are notable discussions on frameworks, such as by Succar (2014), that 
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can clearly highlight the relevancy of theory, and the role of structural and interrelated componentry, 

including as a methodological basis. There is arguably, however, a further depth to what frameworks 

could mean, including a potential relativity of developed frameworks to the breadth and status of 

research on a certain topic or research question. But this type of framework may not be confined to 

simply organising or structuring that which is known, but acknowledges the existence of an expansive 

picture or landscape that could be pre-empted or qualified by certain assumptions, beliefs or rules, 

and be subject to change. Whether there could be a role for a type of framework, including towards 

examining and describing all that a certain phenomenon represents or is, may be subject to further 

research. To the extent that a framework offers a bridge between theory and observed realities adds 

another perspective. 

Distinguishing structures that could constitute a framework? 

How a framework is portrayed has also been highlighted (where Anand and Kodali (2010) distinguish 

frameworks that are represented graphically and/or descriptively in their review of lean 

manufacturing frameworks). It goes to suggest that there may be further examples within the 

literature that have framework-like characteristics, but are otherwise defined as something else or 

developed for other purposes or non-research applications. This can include alternative structures, 

such as: 

• the model example posed by Feng, Mustaklem, and Chen (2011) depicting a sphere to 

illustrate information integration for construction based on BIM technology; or 

• the BIM cube by Cerovsek (2012) as a basis for practical use and research of BIM, including in 

terms of lifecycle, standardisation and interoperability.  

Other examples can include those developed frameworks from industry member organisations (see 

Australian examples by ACIF/APCC (2014, 2017)8), including if raised in research as part of the adopted 

                                                           
8 Note: Australian Construction Industry Forum (ACIF), Australasian Procurement Construction Council (APCC).  
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analysis (see Nepal, Jupp, and Aibinu (2014), Succar (2009)). Whilst such examples could possibly be 

described as conceptual and may have some relevance and contribution to theory building, 

determining this may be the subject of future research.  

In reconciling these definitions, there may be scope to classify frameworks by adopting the approach 

by Imenda (2014). However, particular consideration may need to be given to methodological 

approaches that have also been applied to further assist in the interpretation and classification of a 

framework. 

BIM framework definitions 
Relevantly, Succar (2009) (and reiterated by Kassem, Iqbal, and Dawood (2013)) suggest that "[a] BIM 

framework is a theoretical structure explaining or simplifying complex aspects of the BIM domain by 

identifying meaningful concepts and their relationships". A nuance of the English language, this 

definition arguably turns depending upon the interpretation of “theoretical structure”, either as a 

theory based derivative or that which can be a speculative or abstract proposition or perspective. 

Hence in taking a literal interpretation of “BIM framework”, the literature possibly includes more 

examples of the latter. However, even in this circumstance, such examples can still pitch to different 

contexts and research objectives, including whether as analytical tools or otherwise (refer Table 1).   

Table 1 Contextually distinguished BIM framework examples 

Themes Framework Description Reference 

Design Integrated design 
process (IDP)- BIM 
framework 

Part of design practices research incorporating BIM and 
combing work processes, technology means, normative 
aspects and domain knowledge to achieve sustainability, 
quality and cost objectives. 
Applicable for transitioning from prescriptive to adaptive 
approaches for knowledge orientated developments via 
contextualised interactions 

Forgues, 
Iordanova, and 
Chiocchio (2012) 
 
Forgues and 
Iordanova (2010) 

Virtual or 
conceptual 
“Generative BIM” 
(G-BIM) framework” 

To “enhance a designer’s abilities to procure evolving 
novel and challenging solution to assist the designer 
throughout the process”, including towards single BIM 
environments and automated processes 

Abrishami, 
Goulding, 
Rahimian, and 
Ganah (2015); 
Abrishami, 
Goulding, 
Rahimian, Ganah, 
and Sawhney 
(2014) 
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Holistic BIM 
framework  

Developed for “a robust waste management system” and 
evaluation criteria comprising various layers 
(infrastructure, data, presentation, BIM business domain, 
service domain and application) 

Akinade et al. 
(2016) 

Information 
technology 
and data 
integration 
and 
development 

Framework of HBIM 
implementation 

To bridge “the knowledge gap by articulating issues 
regarding the technology of surveying methodologies with 
other informational, technical, and organizational issues of 
BIM” as it concerns heritage structures 

Megahed (2015) 

SOA4BIM 
framework (services 
orientated 
architecture for 
BIM) 

Form for “a cloud of services that enables the universal 
access to the BIM paradigm”, including for e-procurement 
applications 

Grilo and Jardim-
Goncalves 
(2011); Jardim-
Goncalves and 
Grilo (2010) 

Distributed cloud-
based social BIM 
framework 

Proposed systems architecture to support data 
transactions for project-based applications and 
collaboration 

Das, Cheng, and 
Shiv Kumar 
(2014) 

6D and nD BIM 
framework 

As a foundation for software development incorporating 
energy informatics across AEC and FM applications 

O'Keeffe (2013) 

GIS-BIM framework As a basis for “integrating urban systems, waste stream 
and algal cultivation in residential construction” to 
facilitate data collection on energy consumption 
Note: geographical information systems (GIS) 

Castro-
Lacouture, Quan, 
and Yang (2014) 

BIM performance 
framework 

To facilitate linkages “between BIM, sustainability 
retrofitting and aging housing stock”, for the development 
of housing building refurbishment plan 

Alwan (2016) 

BIM 
adoption 

Collaborative BIM 
decision framework 

To “facilitate BIM adoption through informed selection of 
tools based upon project collaborators’ readiness, tool 
capabilities and workflow dependencies” 

Gu and London 
(2010) 

BIM project decision 
support framework 

To “support organizations selection of BIM usage 
strategies that meet their project requirements” 

London, Singh, 
Taylor, Gu, and 
Brankovic (2008) 

MA-BIM conceptual 
framework 

To “summarize current status and structure future 
directions of MA-BIM based up five principle research 
areas” 
Note: managerial areas (MA) 

He, Wang, Luo, 
Shi, Xie and 
Meng (2017) 

BIM application 
framework 

Setting out an overview of BIM applications within the 
construction industry 

Ding, Zhou, and 
Akinci (2014) 

Benefits realisation 
management 
building information 
modelling 
framework 

For asset owner use “to ensure that they can obtain ‘value’ 
from investing in BIM” 

Love, Matthews, 
Simpson, Hill, 
and Olatunji 
(2014) 

Contracting BIM partnering 
framework 

For public procurement to “ensure ‘best value’ in 
construction projects” 

Porwal and 
Hewage (2013) 

Such examples also accord with other possible references in the literature of frameworks that are 

described as “BIM-based”, “BIM-aided” or “BIM-supported”. These possibly infer the role BIM plays is 

secondary or faciliatory in nature, and as opposed to being the subject of the respective framework.  

The above Table 1 examples also contrast with others in the literature that reference frameworks and 

BIM more generally (rather than with the specific prefix of “BIM”). For example theoretical 
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frameworks have been referenced in relation to lean production to understand organisational change 

in terms of process and flow of information, actions and materials as it concerns “approaches to the 

development and implementation of building information modeling” (Miettinen & Paavola, 2014). 

Whereas Cerovsek (2011) sets out a multi-stand point framework for technological development for 

building information models, and Singh, Gu and Wang (2011) developed a framework of technical 

requirements for BIM-server usage couched in collaborative objectives. 

Another interpretation is offered by Succar (2009) in making a concluding reference to Liebich (2002)9, 

that the 

“BIM Framework is ‘an integrated framework [incorporating] different approaches to 

information within a consistent whole. It might incorporate not only the information 

model but also the reference process model and dictionaries. It is possible that it may 

go further and also enable the inclusion of ontology/taxonomy developments from the 

world of classification’”.  

To this extent, the overtones of theoretical research objectives appear more definitive. 

                                                           
9 Attempts to clarify the reference “Liebich (2002)” were unsuccessful. There are several sources that point to 
suggest this reference may have been a technical report coming out of the European Union research project 
“prodAEC”. There is also the implication that this document may have once been listed on a “IAI” website 
which longer exists or may have subsequently been removed (referred to as http://iai-
na.org/technical/building_models_analysis.pdf). The IAI reference possibly could refer to the International 
Alliance Interoperability, the precursor organisation to the buildingSMART organisation.  

Further complicating this matter are the number of different citations that have been by used by other authors 
(as noted on Google Scholar), either as: 

(1) Liebich, T. "Standard analysis—Current AEC situation—Building Models, European network for product and 
project data exchange, e-work and e-business in Architecture." Engineering and Construction, IST—2001–
32035 (2002). 

(2) Liebich, T and Wix, J (2002) Standard analysis - current aec situation - building models Technical Report  
PRODAEC  (IST-2001-32035),  European Network for IT in Architecture, Engineering and Construction 

(3) Thomas Liebich, Jeffery Wix, Standard Analysis-Current AEC Situation-Building Models, edited by Thomas 
Liebich, AEC 3, pp. 10–11. 

Although this may also be indicative of other existing but different references. 
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Whilst the variability of frameworks implies there is diversity within the “BIM domain”, there possibly 

remains discernible scope to consider the existence and extent of the theoretical framework 

underpinning a universal notion of BIM. That is, a “BIM framework” attributing towards 

conceptualising or explaining the phenomenon of BIM generally. This includes ensuring a BIM 

framework is “comprehensive enough to address all relevant BIM issues” but “concise enough to 

present key issues in a systematic manner” (Jung & Joo, 2011). This not only includes the development 

and composition of such frameworks, whether embracing holistic or partial perspectives. But it also 

aims to accommodate circumstances where such frameworks are applied, either as a basis for 

research, including in “building a holistic and theoretical view of [a] BIM research environment” (Singh, 

2016) or in practice.  

Collective perspectives for BIM frameworks research 
The contributory effect of the development and application of frameworks within research can be 

self-evident, yet understated. This is not lost on the need for such frameworks as it pertains to BIM, 

nor of the need to overcome “the chasm” separating the academic and industry positions in this 

regard (Succar 2009). To this extent, the reasoning to develop a BIM framework can be aspirational in 

intent, including to capture claimed benefits despite the knowledge diversity attributed to a BIM 

domain (Akinade et al., 2016). Others can be driven by pragmatism, including “to organise the 

different modules and components of BIM into an integrated system and establish relationships and 

interaction among the modules and components” (Akinade et al., 2016). 

However, it is a different objective again to explore and examine the nature and types of BIM 

frameworks research as a collective body. This is distinct to those references that have been 

undertaken and rely on such reviews in part. But it is also different to those references which examine 

or critique specific BIM frameworks, whether they are contextually discrete or are intended for more 

universal application. These are described further below. 
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Partial BIM framework reviews 
Whilst there appears to be no specific research examples that intentionally profile or review BIM or 

BIM related frameworks as the primary subject of research, there are rare examples where such 

reviews are undertaken as a secondary or supplementary feature. Again this can also be contextually 

distinct, whether in relation to historical building information modelling (HBIM) (Megahed, 2015), or 

profiling BIM protocols (Kassem et al., 2014). In these instances, the BIM framework review forms part 

of or can be a methodological basis for discussion and research analysis. 

Appreciably given the secondary nature or objective of these types of framework review, the intent is 

purposively limited, or requires adopting certain assumptions. It is not an in-depth critique of the 

literature per se but rather an approach to ground the primary topic or context, particularly for 

analysis. Why authors have resorted to this, is likely to be compounded by the emergent nature of 

BIM research, including the lack of more expansive reviews. The latter is a circumstance which this 

working paper attempts to contribute to. 

However, in contrast there are framework reviews found within the non-BIM literature, and that 

compare various features and characteristics of the respective frameworks. Examples include: 

• the lean manufacturing framework review by Anand and Kodali (2010) (pre-defined to 

capture and compare practical orientated frameworks, models, systems and other structured 

forms that align with or support lean manufacturing principles or objectives); and 

• knowledge management framework review by Holsapple and Joshi (1999), comparing 

descriptive frameworks from context dimensions (focus and framework roots and origins) 

and content dimensions (relative to knowledge resources, knowledge manipulations 

activities and influences on the conduct of knowledge management), as well as commentary 

on prescriptive frameworks (including in supposing descriptive frameworks “provide the 

building blocks for constructing prescriptions”).  
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Although, again, whilst these example reviews do not identify or distinguish any differences between 

conceptual and theoretical frameworks, the reviews appear to be based upon frameworks from a 

mixture of sources, whether from industry or research. 

Research examining BIM frameworks 
Notwithstanding the methodological purpose of the framework review research noted above, such 

reviews are pertinent to the exploration of BIM framework research.  In terms of enquiry and 

reasoning, this includes of the issues raised, noted limitations and accepted justifications when 

adopting and applying specific BIM frameworks. But it can further attribute to testing the sufficiency 

or practicability of BIM frameworks. 

To this extent the limitations of some specific BIM frameworks are readily acknowledged (Kassem et 

al., 2014). Whilst some are deemed ideal or finite (Miettinen & Paavola, 2014) for example, others are 

considered too high level, or lacking empirical studies to justify application or consideration of 

operational or technology push/pull dynamics (Hartmann, Van Meerveld, Vossebeld, & Adriaanse, 

2012). In the case of the BIM framework by Jung and Joo (2011), the latter point appears to pin point 

the acknowledged limitations of the study by Kirs et al. (1989) when highlighting the study did not 

address the causal logic and theory behind the framework. The flow on implications are also 

acknowledged, including when applying the associated models to measure maturity “to compare the 

effectiveness of modelling processes in construction projects” (Chen, Dib, & Cox, 2014) or for practical 

implementation (Kassem et al., 2013).  

Whilst these limitations appear to question the interpretative or operational function or application 

of such frameworks, it does not negate supposing that such frameworks may have restricted 

application, be insufficient or possibly require refinement or reconfiguration. This includes whether 

frameworks are designed for theoretical rather than practical purposes for example, or retrospectively 

represent an originating step at a point in time when no other explanation (be it right, wrong of 

indifferent) was offered. Whilst justification for certain perspectives on applied BIM frameworks may 
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be reflective of considered or expert opinion, alternate or refuting propositions need to overcome 

such established benchmarks.  

Overview of “framework reviews” 
In taking another perspective, the literature was again canvassed to consider the references raised in 

the reviews of frameworks and BIM by other authors.  It further aimed to understand the basis why 

certain references were selected for this purpose, and to dispel any potential subjective or inadvertent 

overtones in these selections.  

This type of framework review is relatively rare, turning on how the term framework is defined. Two 

specific reviews of frameworks within the BIM literature were considered, including by: 

• Kassem et al. (2014) who nominated, in addition to Succar (2009) and Jung and Joo (2011), 

three more “available BIM frameworks” (by Taylor and Bernstein (2009), Singh et al. (2011) 

and Cerovsek (2011)); and  

• Megahed (2015) who notes of the important “theoretical frameworks” by Succar 

(2009)(2010), Jung and Joo (2011), Porwal and Hewage (2013) and Kassem, Succar, and 

Dawood (2015). This is despite relevant searches using the term “theoretical framework” did 

not specifically identify these references, and there being some doubt as to certain 

frameworks falling within the criteria for this research. 

Of note is that Succar (2014) (p. 8) also identifies some of these examples as falling under the category 

of “new BIM frameworks” (with the characterisation of “new” being relative to following from the 

previous work by the author). Whilst some references are repeated (including Taylor and Bernstein 

(2009), Jung and Joo (2011) and Singh et al. (2011)), reference to Feng et al. (2011) and Cerovsek 

(2012) are further additions. Although, Cerovsek (2012) also distinguishes those frameworks 

developed relative to product modelling, and noting “newer” frameworks, namely by Succar (2009), 

Jung and Joo (2011), Singh et al. (2011), but also Hartmann et al. (2012).  
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A summary of these is detailed in the following Table 2.  

Table 2 Overview of examples from literature of framework reviews concerning BIM 

Reference Framework Description Citing author(s) 
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Succar 
(2009) 

BIM framework Relative to interacting BIM Fields (technology, 
process & policy), BIM Stages (termed maturity as 
relevant to data flows, project lifecycle phases & 
degrees/phasing of collaboration and integration) 
& BIM Lenses (of knowledge views and scalability) 

  As 
reference 

to 
subsequent 

work 

Jung & Joo 
(2011) 

BIM framework Practice orientated framework, incorporating BIM 
Dimensions as BIM Technology; BIM Perspective 
and Construction Business Function 

   

Taylor & 
Bernstein 
(2009) 

No framework 
reference 

Described “BIM practice paradigms”.  
Reference to project networks, relative to 
visualisation, coordination, analysis and supply 
chain integration and the respective trajectories 

   

Singh et al. 
(2011) 

“Theoretical 
framework” of 
BIM-based 
platform 

Technical requirements for using BIM-server as a 
multi-disciplinary collaboration platform, for BIM 
model management, design views, data security & 
BIM-server set-up implementation/usage 

   

Cerovsek 
(2011) 

Multi-standpoint 
framework 

Framework developed for “the validation and 
verification of the technological development of 
BIM tools and standards”.  
Draws from conceptual standpoint and systems of 
systems (SoS) approaches, pointing to the 
interplay of standards (development, 
implementation, deployment), interoperability 
(organisational, semantic, technical) and lifecycles 
(BIM Model, BIM technologies, building project) 

   

Cerovsek 
(2012) 

BIM cube and 
SoS framework 

Drawing from Succar (2009), defined 3 axes of 
lifecycle, standardisation & interoperability for 
the practical use and research of BIM10 

   

Succar 
(2010) 

No framework 
reference 

Relative to BIM performance measurement. 
Components identified for assessment being BIM 
capability stages, BIM maturity levels, BIM 
competencies, organisational scales, granularity 

   

Porwal & 
Hewage 
(2013) 

BIM partnering 
framework 

For public construction projects, in proposing a 
“structured public project procurement 
methodology for application in the Canadian 
construction industry aimed at encouraging 
widespread BIM adoption 

   

Kassem et 
al. (2015)  

Reference to 
Succar (2009) 

Use and application of BIM Framework proposed 
by Succar (2009) relative to “Noteworthy BIM 
Publications”, including of knowledge content 
clusters as guides, protocols and mandates (being 
either descriptive or prescriptive, and relative to 
optional or dictated use 

   

                                                           
10 Cerovsek (2012) further identifies the work by Hartmann et al. (2012) as another framework reference, 
where research by these authors complement existing implementation theories via technology push, and in 
conjunction with technology pull perspectives. 
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Reference Framework Description Citing author(s) 
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Feng et al. 
(2011) 

No framework 
reference  

“Model” described as the information integration 
sphere (which incorporates components of 
timeline, process, stakeholder and data flows) 

   

 

Given the repeated reference to and cited emphasis of Succar (2009) and Jung and Joo (2011), these 

BIM framework examples warranted detailed examination for separate consideration.  However, the 

focus for this working paper is aimed at distinguishing those other references, including to identify 

any features that point to qualify the respective “BIM framework” or “theoretical framework” in 

relation to BIM.  

Again, these identified examples have been identified: 

• in contrast to those comparisons or reviews of frameworks that have been drawn from 

industry (see by Succar (2009) for example), and that most likely provide a potential and 

practical methodology (way, plan or approach) to a certain issue or matter. Nepal et al. (2014) 

is one example where frameworks proposed or used as analytical tools matrices and 

approaches in terms of evaluating BIM, are drawn both from industry and research; and 

• despite reviews of theoretical frameworks (as defined by Imenda (2014)) that relate or 

concern BIM not being evident within the BIM literature. 

Potential BIM framework references 

From a review of the references identified by Kassem et al. (2014) and Succar (2014), two particular 

considerations could be relevant for the purposes of framework review research. This includes 

whether the role of research context is persuasive at directly affecting the type of framework (or 

equivalent structure) that is used or proposed. Further, that as a result of this, whether there is a need 
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to consider whether such references may be rendered irrelevant or precursory, rather than being 

definitive or absolute.  

Thus for example, the reference by Kassem et al. (2014) to Taylor and Bernstein (2009) may be 

relevant by association (a subjective interpretation and despite the limited published justification for 

this) but may not be substantive for other research reviews. By way of further explanation, the paper 

by Taylor and Bernstein (2009) makes no reference to “BIM framework”. Instead, the authors focus 

on BIM practice paradigms and the respective practice trajectories relative to file sharing and project 

experience.  Of note is that Taylor and Bernstein (2009) make heavy use of the word “paradigm”. The 

effect of this possibly elevates this reference as comprising a “theoretical framework”, albeit 

depending on the adopted interpretation. It highlights there may potentially be additional relevant 

material within the literature for consideration, particularly if the definition of theoretical framework 

by Neuman (2011) (that incorporates paradigm distinctions) is followed. 

Conversely, there may be other structured examples that could conceivably have merit in attributing 

to theoretical considerations or perspectives of BIM. By way of example, this includes the “model” of 

the information integration sphere by Feng et al. (2011). Whilst this work is referenced by Succar 

(2014), there is limited elaboration of whether this example offers theoretical substance beyond the 

discrete research question in which Succar asks (relative to the diffusion of BIM and being able to 

measure this in terms of maturity, and couched in identifying “knowledge structures” to foster BIM 

adoption and implementation).   

As such it further raises the question whether any corresponding and relative ontological foundations 

(such as that proposed by Succar (2009)) are or could be tailored to the point of limitation of a concept 

or phenomenon more generally. Taking a more provocative stance for example, it could mean that for 

some circumstances the reference to BIM could be supplemented by any other concept, software, 

idea or thing despite being premised or based upon the same theoretical foundations. This is 

particularly evident in measuring maturity or the saturation of relative knowledge structures 
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throughout a community. Further, whether such approaches can foresee, acknowledge or manage 

any “BIM bias”11 that appears to exist may test the robustness of such frameworks. Although this 

appreciably may reverse perspectives, where BIM is not the centre of the universe, but readily falls 

within or is part of an existing landscape or reality. It is not to suppose that a BIM-centric focus is 

wrong, but rather may require sufficient or balanced grounding or relativity to ensure there is due 

consideration of what BIM means or could mean.  

In observing another level of detail, other connections may also be evident. Of the BIM practice 

paradigms identified by Taylor and Bernstein (2009), these are distinguished in terms of visualisation, 

coordination, analysis, and supply chain integration. Whilst not the exactly the same, these 

“paradigms” conceivably align with Kymmell (2008) human action and interaction based 

conceptualisations of collaboration, communications, understanding and visualisation. Even at this 

level of detail, the BIM practice paradigms by Taylor and Bernstein (2009) contrast somewhat with the 

research by Cerovsek (2011) and Singh, Gu, and Wang (2011) despite there possibly being some 

overlap. For example, the practice paradigms by Taylor and Bernstein (2009) are action orientated, 

arguably premised by human interactions, either with other people or the technology itself. Whereas 

Cerovsek (2011) and Singh et al. (2011) descriptive frameworks allude to the technical requirements 

that attribute to establishing a platform or circumstance and which may go some way to facilitating 

the activities and interaction espoused by Taylor and Bernstein (2009). 

                                                           
11  The term “BIM bias” is proposed by the author to encapsulate all forms of misaligned representations of 
claims of and about BIM, either in what BIM can do or what it is intended to represent. To this extent it can 
include or be akin to other references and discussions, whether denoted by the BIM utopia (Miettinen & 
Paavola, 2014); hype around the potential of BIM (Dainty, Leiringer, Fernie, & Harty, 2017; Fox, 2014), 
including construction reform implications (Smiley, Fernie, & Dainty, 2014); and other noted informal 
references (“BIM wash”, “Hollywood BIM”).  
 
The term draws from the phrase “optimism bias” from project management research. Although such 
perspectives of BIM may more generally follow the affect heuristic, for human opinions of technology as noted 
by Kahneman (2011) (p. 139) “when people were favourably disposed toward a technology, they rated it as 
offering large benefits and imposing little risk; when they disliked a technology, they could think only of its 
disadvantages, and few advantages came to mind”. 
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A further point to be raised is the use of the phrase “theoretical framework” by Singh et al. (2011). In 

essence, the proposed framework by the authors effectively lists the “technical requirements for using 

BIM-server as a multi-disciplinary collaboration platform”. As such, it may be likely to suppose the 

label of “theoretical”, in this instance, may be as an everyday term rather than satisfying the definition 

of “theoretical framework” by Imenda (2014). Conversely, however, if deemed a conceptual 

framework, it possibly raises the question why this framework, amongst all the other conceptual 

frameworks, has this research been afforded different consideration. One loose basis may be derived 

from the review being predicated on three main concepts of “tools, processes and people” (Singh et 

al., 2011), raising the inference that such concepts or structures fulfil a methodological need rather 

than explaining what BIM is.  

Potential theoretical frameworks relating to BIM 

Of the references noted by Megahed (2015), it is arguable to suggest, these do not fall within the 

classification of “theoretical frameworks” as defined by Imenda (2014). However, further doubts of 

the relevance of these references as theoretical perspectives are also raised. This includes where 

examples: 

• refer to or describe frameworks inconsistently, including as other forms or structures, or in 

other terms (for example Porwal and Hewage (2013) include references and descriptions 

connoting methods, flow charts);  

• detail frameworks for relatively discrete or specific applications, rather than for wide raging 

scenarios; 

• are illustrative of an application of the framework (for example Kassem et al. (2015) use the 

BIM framework by Succar (2009) as a basis to explore elements or components of the policy 

field. Succar (2010) further elaborates upon the framework components for BIM performance 

measurement purposes; or 
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• generally, lack reference to conceptualisations, theory or contextualising research 

developments specifically in relation to these types of endeavours or enquiry and that pertain 

to the phenomenon of BIM. 

Summary comments 
In summary of the above, the following points are offered: 

1. The definition of BIM is currently not definitive, and can encompass a broad expanse of related 

issues and elements. However, there may be a proposition to suggest expansive definitions of BIM 

require further investigation, including whether as reflecting something else altogether. There 

may be scope to narrow or confine interpretations of BIM, including as pertaining to the 

consequence or relationship between a discrete type of enabling software and a user (that results 

in model outcomes, certain data structures for example). 

2. In the context of BIM, there is considerable variability in the usage of the word “framework” and 

of other theoretical founding structures and terminology in the literature. This not only concerns 

the research classification of certain frameworks and other structures. But there is also 

considerable variability of the terms used by authors to describe a framework which has some 

reference to BIM. Whilst frameworks are important structures to facilitate or enable meaning 

within research, the context in which the frameworks are identified or proposed can be a relevant 

consideration or distinction for future application. There may be expansive, new or different 

insights arising from or possibly linking theoretical perspectives. Although this may need to be 

tempered in terms of the volume of material to be considered, reviewed and analysed as a 

methodological constraint rather than a limitation of the expanse or breadth of research on a 

particular topic per se. 

3. Whether as a consequence of BIM being an emergent phenomenon or not, the identified 

variability exposes a potential methodological and terminological rift between the positions taken 

by authors or from different but potentially relevant fields of study. Whilst re-establishing a 
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purposeful direction forward is beyond the confines of this working paper, definitions and 

interpretative considerations are identified for potential and future application. This includes 

proposing a definition or criteria that can constitute or qualify a “theoretical framework”. 

4. It may be relevant to not only discern the type of framework applied within the context of BIM 

and the research objective, but also the components or elements that go to making or forming 

the framework, and the relationships or dependencies within the framework. Differences may lie 

or focus on potential issues or dimensions that are human or technology orientated, relative to 

what BIM enables, premised upon certain dynamics or degrees of interaction, and reflective of or 

having a relative scalability. 

5. There appears to be discernible gaps within the research literature as it concerns BIM frameworks. 

This is supposed to be due to: 

• the potentially limited number of references within the literature that proposed 

frameworks that aim to accommodate all encompassing or holistic perspectives of BIM;  

• existing BIM related framework reviews being supplementary to the respective research 

or providing a foundation for methodological purposes, rather than the framework review 

being the primary subject of research; and 

• the acknowledged and discernible limitations of existing BIM frameworks and nominated 

theoretical frameworks in reference to BIM noted within the research.  

6. Any future review and examination of frameworks concerning BIM may need to ensure: 

• the context of BIM is adequately qualified. This may include distinguishing research questions 

premised in terms of all that is BIM or for specific and discrete applications. Frameworks may 

need to incorporate or have some relativity to certain actions or use, interface issues, and 

temporal states and dynamics; 
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• that unless the research context in which the framework has purposefully been formulated 

to understand BIM as the subject or phenomenon, then those BIM frameworks and the 

respective component parts may require consideration of this. An acknowledgment of the 

potential implications, limitations or misalignment may be necessary; and 

• if comparing frameworks, whether this can be effectively undertaken, if at all. Options may 

include deciphering whether there are degrees of specificity and may include identifying 

common high-level aspects as a starting point, as well as discerning or describing the 

respective parts (whether identified as concepts, elements, dimensions, or themes). 
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