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Abstract 
 
The architecture, engineering and construction (AEC) industry is often characterized 

by low productivity, poor quality, slow IT adoption and a low rate of innovation. 

Building Information Modelling (BIM) has been addressed as an IT based potential 

solution to many of the industry´s problem and BIM has received much attention in 

both industry and academia. However, most research has focused on the technical 

and normative perspectives of BIM, leaving the organizational perspective 

overlooked.   

 

Lately, the term “business value of BIM” has emerged in the industry. However, the 

term has not been clearly defined or explained neither in industry nor in research. 

Yet, it is a term that has been referred to by many industry and governmental 

agencies, as well as by researchers. Overall, there is a lack of research that explores 

how the business value of BIM implementation is perceived among BIM users and 

that explores what organizational challenges that can arise when implementing BIM 

for business value. The purpose of this licentiate thesis has been to study BIM 

implementation in the AEC industry by elaborating on the still rather vague concept 

of business value of BIM and by exploring the organisational challenges of 

implementing BIM for business value creation; applying an organizational 

perspective on BIM implementation. Thus, this licentiate thesis has addressed the 

gap in research on the lack of the organizational perspective of BIM.  

 

The respondents manly perceived the business value of BIM in negative terms, such 

as for example extra costs. The positive perceptions about the business value of BIM 

were future desired positive effects not yet realized due to the many intra and inter- 

organizational challenges of implementing BIM, for example, challenges in changing 

work processes and work routines, demanding BIM in procurement and providing 

incentives tied to BIM. In particular, the organizational challenges related to 

implementing BIM for business value creation was creating and managing 

organisational change.  

 

This licentiate thesis has emphasized how the perceived business value of BIM 

implementation in the AEC industry not only is characterized by often negative 
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effects, but that it also is capsized by many organizational challenges that are 

perceived as hinders towards the potential positive effects. This licentiate has argued 

for the need for more studies on the organizational perspective of BIM, and in 

particular, on the organizational challenges of implementing BIM for business value, 

and thus provided a foundation for future research. 
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Sammanfattning 
Samhällsbyggnadssektorn karaktäriseras av låg produktivitet, bristande kvalitet, låg 

innovationsgrad och långsam introduktion och användning av IT. 

Byggnadsinformationmodellering (BIM) lyfts allt oftare fram som en möjlig lösning 

till många av branschens problem. En stor del av BIM-forskningen har främst 

fokuserat på de tekniska och normativa perspektiven och det organisatoriska 

perspektivet av BIM har sällan uppmärksammats.  

 

Under senare tid har begreppet ”affärsvärdet av BIM” allt oftare används i branschen. 

Begreppet har inte ännu någon tydlig definition eller förklaring inom industrin eller 

inom forskningen. Samtidigt är det ett begrepp som allt mer används av såväl 

industri- och statliga initiativ och av forskare. Det finns ett behov av forskning som 

undersöker hur affärsvärdet av BIM implementering uppfattas av dem som använder 

BIM och som undersöker vilka organisatoriska utmaningar som kan uppkomma av 

att implementera BIM för affärsvärde. Syftet med denna licentiatavhandling har varit 

att studera BIM implementeringen inom samhällsbyggnadssektorn genom att dels 

undersöka och utveckla förståelsen för det nyligen introducerade, och fortfarande 

ganska vaga begreppet affärsvärdet av av BIM, dels tillämpa ett organisatoriskt 

perspektiv på BIM implementering och studera de organisatoriska utmaningarna 

med att implementera BIM.  Därmed bidrar denna licentiatavhandling med ny 

kunskap om det organisatoriska perspektivet av BIM.   

 

Affärsvärdet av BIM uppfattades oftast i negative termer av de intervjuade, t.ex. som 

extra kostander. De positiva uppfattningarna av affärsvärdet av BIM visade sig vara 

framtida önskvärda effekter som ännu inte realisarats på grund av att man upplever 

många intra och inter- organisatoriska utmaningar med att implementera BIM. De 

organisatoriska utmaningarna som uppfattades vara relaterade till att implementera 

BIM för affärsvärde, var att förändra arbetsprocesser och arbetsrutiner, att bli bättre 

på att kravställa BIM i upphandling och att tydligare koppla incitament till BIM 

implementeringen. Den största organisatoriska utmaningen med att implementera 

BIM för affärsvärde har varit att skapa och hantera organisatorisk förändring.  
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Denna licentiatavhandling har lyft fram hur det upplevda affärsvärdet av BIM i inte 

enbart kopplas till negativa effekter utan också till flera organisatoriska utmaningar 

som upplevs som hinder gentemot implementeringen av BIM för 

affärsvärdeskapande. Denna licentiatavhandling argumenterar för fler studier av 

organisatoriska perspektiv på BIM implementering, och särskilt på de 

organisatoriska utmaningarna som kan uppstå av att implementera BIM för 

affärsvärdeskapande.  
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1. Introduction 

 
This section will first introduce some of the challenges of the architecture, 

engineering and construction (AEC) industry and also introduce the concept, role and 

development of Building Information Modelling (BIM). Then follows an introduction 

to IT value creation and the concept of “business value” before the perspective, 

purpose and aim of this thesis is outlined. The three appended papers are presented 

at the end of this section including an outline of who did what in each paper.  

 

 

1.1 Challenges of the AEC industry  
 

The AEC industry is an important player in economies and societies throughout the 

world and significantly contributes to GDP and employment in both developed and 

undeveloped countries (e.g. Ortiz et al 2009, Sveriges Byggindustrier 2013). At the 

same time, the AEC industry is characterized by low productivity (e.g. Teicholz et al 

2001, Fox 2014), as slow to adopt to new information technologies (e.g. Brandon et al 

2005), slow to produce innovations (e.g. Styhre 2011) and as having a negative 

impact on the environment (e.g. Ortiz et al 2009). Building Information Modelling 

(BIM) has by  many proponents been suggested as an IT-based solution to the AEC 

industry’s challenges (e.g. Succar 2009, Rezgui et al 2009, Azhar 2011, Crotty 2013), 

and as a catalyst for change and a driver of innovation and development in the 

industry (e.g. Eastman et al 2011, Aranda-Mena et al 2009). At the same time, there 

are those who are more cautious about the role BIM can play to change the industry 

(e.g. Fox 2009, Fox 2014). 

 

A parallel trend to the implementation of BIM is the focus on more industrialised 

processes, i.e. standardization, pre fabrication, optimization and modularisation for 

increased efficiency (Lessing et al, 2005). Industrialised processes are seen as a way 

to streamline and standardise processes and to shift focus from the traditional unique 

and temporary projects.  The expectations on BIM to change and improve the AEC 

industry are high (Succar 2009, Rezgui et al 2009, Crotty 2013) and firms and 

governments worldwide are increasingly implementing BIM. In UK, for example, 
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there is a governmental initiative called the BIM Task Group with focus on 

implementing BIM in all construction projects by 2016 (UK Cabinet Office 2011). A 

similar Swedish example is the public client The Swedish Transport Administration 

(Trafikverket) which has launched a BIM implementation project where BIM is a 

requirement in all procurement (SOU 2012:39, Trafikanalys 2015). 

 

 

1.2 Building Information Modelling  

 
What then is meant by BIM? It is a popular acronym used to describe the 

digitalization and use of IT in the AEC industry. There are currently many definitions 

of BIM, for example Building Information Model which refers to the application of 

models as product or software, Building Information Modelling which refers to the 

application areas of BIM and to the way that BIM is used in the AEC industry, and 

Building Information Management which refers to the management of information 

throughout the entire life cycle (National Institute of Building Sciences 2007).  While 

some view BIM as a software application, others view BIM as a process of managing 

building information (Aranda-Mena et al 2009, Jongeling 2008). For some, BIM 

represents an entire new approach towards managing processes, policies, contracts 

and relationships (Aranda-Mena et al 2009) and towards managing the entire life 

cycle of a building (Succar 2009). A commonly used holistic definition of BIM is “a 

set of interacting policies, processes and technologies generating a methodology to 

manage the essential building design and project data in digital format throughout 

the buildings life cycle” (Succar 2009). This holistic definition is how BIM will be 

understood in this thesis.  

 

 

1.3 IT implementation and IT value creation 
 

The expectations on IT, or more generally on digitalization, as a driver for change in 

the AEC industry were high already when object-based parametric modelling and 

early 3D modelling through computer-aided design (CAD) were introduced to AEC 

industry in the 1980s and 1990s (Eastman 1975, Eastman 1992,van Nederveen and 

Tolman 1992). Much research in the late 1980s and throughout the 1990s was also 
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dedicated to evaluating the application areas and benefits of various IT applications 

(e.g. Primrose et al 1985, McKinney and Fischer 1998, Baba and Nobeoka 1998).  

 

While industry actors and software developers view BIM as a solution to the 

industry’s challenges, some researchers have tried to evaluate the effects of 

implementing BIM (e.g. Barlish and Sullivan 2012, Bryde et al 2013,  Becerik-Gerber 

and Rice 2010). There have also been industrial attempts to evaluate effects of 

implementing BIM (e.g. Kam et al 2003, McGraw-Hill 2009, McGraw-Hill 2010, 

McGraw-Hill 2014). However, researchers, such as for example Linderoth (2010), 

show that there is a gap between the expectations of implementing BIM to transform 

the AEC industry and the actual use of BIM in the industry's daily practice. Davies 

and Harty (2013) also argue that the high expectations on BIM enhancing job 

performance have been related to the expectations on BIM being compatible with 

preferred and existing ways of working, which is not always the case. Also Fox (2014) 

and Fox (2009) have argued for that the high expectations on BIM have not actually 

been met.  

 

The high expectations of BIM implementation have been strongly influenced by 

industry actors and software developers, for example the reports by McGraw-Hill 

(2009, 2010) in which the term “business value of BIM” was launched. However, the 

reports do not define or explain what the business value of BIM means or how it can 

be understood. Still, the reports by McGraw-Hill (2009) and McGraw-Hill (2010) 

have had major impact on how the concept of business value of BIM is used and 

understood in industry and government initiatives. One example is the UK 

governmental BIM initiative “the BIM Task Group” which has referred to the reports 

by McGraw-Hill (BIM Task Group 2012). Although the term business value of BIM 

has spread and been widely used by industry and governments, it has not yet received 

much attention in construction management and BIM research. There is also a lack of 

understanding of what the term business value of BIM means and what 

organizational challenges that arise when implementing BIM for business value 

creation.  
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1.4 Lack of organizational perspectives  
 

Previous research on BIM implementation has mostly focused on technical aspects of 

BIM, such as standardisation or classification (e.g. Hallberg and Tarandi, 2011, Grilo 

and Jardim-Goncalves, 2010, Kam et al. 2003, Khanzode et al. 2008), or on rational 

perspectives focused on the optimization and efficiency-related aspects of BIM and 

on promoting the desirable effects of BIM (e.g. Barlish and Sullivan 2012, Becerik-

Gerber and Rice 2010, Bryde et al. 2013). The strong focus on technical and rational 

perspectives has made economical, organizational, managerial, and other reflective 

perspectives on BIM implementation neglected or possibly overlooked. There are 

only a few studies that have applied an organizational perspective on BIM 

implementation (Dossick and Neff 2009, Fox and Hietanen 2007). In particular, 

there has been little research that has explored what organizational challenges that 

arise from implementing BIM. Some researchers  argue that the lack of research on 

BIM implementation from organizational perspectives on BIM implementation could 

help explain why the uptake and adoption of  BIM in AEC industry in fact has been 

slow (e.g. Demian and Walters 2014, Hartmann et al 2012, Fox and Hietanen 2007, 

Fox 2014), and there have been several calls for scientific studies on BIM 

implementation from organizational perspectives including organizational and 

contextual factors (e.g. Karrbom Gustavsson et al 2012, Fox and Hietanen 2007, Fox 

2009, Fox 2014, Wikforss and Löfgren 2007, Adriaanse and Voordijk 2005). By 

organizational and contextual factors is meant sense making, usability, user 

friendliness, mobility, learning etc.   

 

To conclude, there is a lack of research that explores how the business value of BIM 

implementation is perceived among BIM users in the AEC industry and that explores 

what organizational challenges that arise when implementing BIM for business value 

creation.  
 

 

1.5 Purpose and research questions 
 

The purpose of this thesis is to address the gap in research on how the business value 

of BIM is perceived by BIM users and what the effects are expected to be, and to 
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explore what organizational challenges are related to implementing BIM for business 

value creation. This way, this thesis contributes to the overlooked yet needed 

organizational perspective on BIM implementation in the AEC industry.  

 

This thesis will have implications for BIM implementation in both research and 

practice. The theoretical contribution is twofold; an organizational perspective on 

BIM implementation and increased knowledge on the construct of “business value of 

BIM”. This thesis seeks to contribute to the few discussions in construction 

management and BIM research that elaborate on BIM implementation from an 

organizational perspective (Dossick and Neff 2009, Fox and Hietanen 2007). 

Practically, this research will provide new knowledge on organizational challenges to 

organizations and governments within the AEC industry that plan or currently 

undertake BIM implementation.  

 

In order to fulfil the purpose, the following research questions have been formulated: 

 

RQ1: How is the business value of BIM perceived by experienced BIM representatives 

in the AEC industry? 

 

RQ2: What organizational prerequisites are necessary for implementing BIM for 

business value creation? 

 

RQ3: What are the organizational challenges of implementing BIM for business value 

creation? 

 

The first research question is addressed in Paper 1 and in Paper 3. The second 

research question is addressed in Paper 2. The third research question is addressed in 

Paper 3 (see Figure 1). 

 

An abductive research strategy has been applied in this licentiate thesis whereby the 

findings from the different papers have led to the formulation of the subsequent 

research questions. (Dubois and Gadde, 2002). By an abductive research strategy is 

meant a systematic combination of induction and deduction, i.e. alternating between 
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empirics and theory in search for better understanding and sense making (Dubois 

and Gadde, 2002).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The abductive research strategy 
 

 

 

1. 6 Appended Papers 
 

There are three papers included in this thesis. Two of them are co-authored (Paper 1 

and 3) and one is a single-author paper (Paper 2). Paper 1 and 2 have undergone 

peer-review processes and been accepted to be presented at international 

conferences. They have also been published in conference proceedings. Paper 3 was 

submitted to a peer-review journal (Construction Management and Economics) in 

September 2015.    

 

Paper 1: The Perceived Business Value of BIM   

Vass, S. and T.K, Gustavsson. (2014) The Perceived Business Value of BIM. eWork 

and eBusiness in Architecture, Engineering and Construction - Proceedings of the 

Paper 1

RQ1: How is the business value 
of BIM perceived by its users in 

the AEC industry?

Paper 2

RQ2: What organizational 
prerequisites need to be in place 
in order to create business value 

through BIM?

Paper 3

RQ3: What are the 
organizational challenges of 

implementing BIM for business 
value creation?

RQ1: How is the business value 
of BIM perceived by its users in 

the AEC industry?
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10th European Conference on Product and Process Modelling, ECPPM 2014, 2015, 

21-25. Conference proceedings, peer reviewed. 

 

The purpose of the paper was to investigate how the business value of BIM 

implementation was perceived and what the effects were expected to be. Paper 1 

provides examples of how the business value of BIM is perceived by knowledgeable 

representatives from a Swedish BIM context, BIM Alliance Sweden.  

 

Susanna Vass developed the idea if the paper, she did the literature review and she 

conducted all the interviews. The design of the study, the analysis of the empirical 

data and the actual writing has been done in collaboration between the two authors. 

In particular, Tina Karrbom Gustavsson helped with the analysis of the empirical 

data. The paper was presented at a peer-reviewed conference by Susanna Vass.  

 

 

Paper 2: A Proposed BIM Business Value Model   

Vass, S. (2014) A Proposed BIM Business Value Model. Proceedings 30th Annual 

Association of Researchers in Construction Management Conference, ARCOM 2014, 

633-642.Conference proceedings, peer reviewed.  

 

The purpose of this paper was to increase the understanding of how the business 

value of BIM can be developed in an organizational and business process context by 

proposing a tentative BIM business value model that includes organizational and 

business factors. Paper 2 provides examples of what organisational prerequisites that 

are necessary for implementing BIM for creating business value.  

 

Susanna Vass developed the idea if the paper, did the literature review and conducted 

all the interviews. The analysis and writing was done by Susanna Vass. The paper was 

presented at a peer-reviewed conference by Susanna Vass. 

 

 

Paper 3: An organizational perspective on implementing BIM for 

business value: a case study of a large public client  

Vass, S. and T.K, Gustavsson. An organizational perspective on implementing BIM 
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for business value: a case study of a large public client. Submitted to Journal of 

Construction Management and Economics on 11th of September 2015.  

 

The purpose of the paper was to explore what organisational challenges are related to 

implementing BIM for business value creation. The paper also provides examples of 

how the business value of BIM is perceived by BIM pilot project managers at 

Sweden’s largest public infrastructure client.  

 

The idea and design of the study was done in collaboration between the two authors. 

Susanna Vass did the literature review, interviews and observations. Susanna Vass 

did also do most of the analysis and writing of the paper. Tina Karrbom Gustavsson 

supported in terms of comments and reflections on the text.  Tina Karrbom 

Gustavsson also helped in developing the idea of the paper to explore the 

organizational challenges of implementing BIM for business value. 

 
 

2. Theoretical framework  

 
This section presents the theoretical framework and various concepts that are used in 

this thesis. First, there is a subsection on previous research on BIM implementation 

and IT value creation before the open systems approach will be described. Then 

follows a thorough outline of the IT Business Value Model that serves as analytical 

lens in Paper 2 and Paper 3. This section ends with a description of how the lens was 

used.  

 

 

2.1 Previous research on BIM implementation 

 
2.1.1 Technical and normative perspectives 
 
When doing trough previous research on BIM it becomes evident that most research 

is done from technical perspectives with normative purposes. Studies from technical 
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perspectives deal with for example information handling, modelling, classification 

and standardization (e.g. Hallberg and Tarandi 2011, Grilo and Jardim-Goncalves 

2010). Also, there are studies on how to optimize planning and scheduling for more 

efficient processes (e.g. Khanzode et al. 2008, Kam et al. 2003), and studies in 

implementation maturity dimensions (e.g. Succar 2009). Studies of various 

shortcomings of technical tools and software and hardware issues are also included in 

this perspective (e.g. Jung and Joo 2010, Gu and London 2010, Tse et al 2005, 

Kiviniemi et al 2005). 

 

Other studies focus on rational, optimization and efficiency related aspects of BIM 

implementation and on promoting the desirable benefits of BIM implementation, for 

example lower costs, time savings, faster completion times, less errors and less 

change orders (e.g. Barlish and Sullivan 2012, Becerik-Gerber and Rice 2010, Bryde 

et al. 2013). In a study by Kam et al (2003) BIM is said to optimize the design, 

construction, and operation of a facility during the early project phases which enables 

that more life-cycle oriented design alternatives can be generated. The majority of 

this research has focused on promoting the desired effects of implementing BIM, and 

have not reflected on nor made a distinction between whether the effects of 

implementing BIM were desired future effects or whether they were actually 

perceived and/or realized effects.  

 

There are also industry reports focusing on desirable benefits of implementing BIM, 

for example the McGraw-Hill’s (2009, 2010, 2014) reports on “The business value of 

BIM”. These reports report benefits such as reduced conflicts during construction, 

improved overall project quality, reduced changes during construction, reduced 

number of requests for information and better cost control/predictability. Another 

example is a CIFE report by Gilligan and Kunz (2007) in which it is said that 

respondents perceive the benefits of BIM to include improved participant 

engagement, reduced risk and project contingency, improved latency, and cost and 

schedule conformance.  

 

 

 

9 
 



2.1.2 Studies of BIM applying an organizational perspective 

 

While technical perspectives with normative purposes have attracted many 

researchers and practitioners, less focus have been put on organizational perspectives 

of BIM implementation. There are however a few exceptions. These are Dossick and 

Neff (2009) and Fox and Hietanen (2007).  

 

In their study Dossick and Neff (2009) argue that although the implementation of 

BIM enable construction project actors’ models to be linked together for closer inter-

organizational collaboration, project teams still face organizational challenges that 

limit inter-organizational collaboration. Organizational challenges arose because of 

the following factors: Project teams were organizationally separated, their access to 

information varied, their decision-making power differed and their level of 

involvement in the construction project also differed (Dossick and Neff 2009). 

 

Also, the involved actors had competing interests and obligations to scope, project 

and company, which hindered collaboration as the teams focused on their own 

interests, project and company rather than on the project as a whole (Dossick and 

Neff 2009). The different competing interests and obligations thus hindered 

exchange of information and team collaboration. To overcome the competing and 

conflicting interests and obligations, project teams relied more on leadership to 

exchange information, encourage joint problem solving, and inspire collaboration, 

than on BIM. The findings by Dossick and Neff (2009) show that leaders that could 

advocate joint problem solving and inspire project participants to increase their focus 

beyond their own interest had greater inter-organizational collaboration. 

 

Fox and Hietanen (2007) explored the technological and organizational barriers to 

inter-organizational BIM use. They found that there were inconsistencies in the ways 

in which the models were created and used by the different project actor that caused 

barriers towards inter-organizational use of BIM. The individuals had different 

opinions about the inter-organizational use of BIM, ranging from viewing BIM as 

having only little if any effects on inter-organizational work, to viewing BIM as 

bringing about fundamental improvements to their inter-organizational work and to 

the industry. Their findings also indicated that although there were barriers to the 
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inter-organizational use of BIM, the organizations had established some inter-

organizational use of BIM already. Their findings suggested that the inter-

organizational use of BIMs could lead to the achievement of different effects, in 

particular, automational effects, informational effects and/or transformational effects 

(which were initially developed in IS research).  

 

The automational effects referred to the efficiency of substituting labour for IT, and 

take place, for example, when building quantities are extracted from the models.  The 

informational effects referred to IT's capacity to collect, store, process and 

disseminate information, and take place, for example, when the different project 

actors exchange and share models. Transformational effects referred to the value 

deriving from ITs ability to facilitate and support process innovation and 

transformation, and take place, for example, when the roles of the project actors 

change as a result of using BIM. Fox and Hietanen (2007) also called for more 

research on inter-organizational communication in construction IT. 

 

 

2.2 Studies of IT value creation 

 
The value of IT investments is not only a topic in construction management and BIM 

research, but has also been studied in other research fields such as in information 

systems (IS) research. During the 1980:s and the 1990:s, much of the research in the 

IS research field focused on evaluating the value of IT and on finding proper metrics 

or key performance indicators to measure and evaluate the effects of implementing 

IT, and in particular in how on how to measure the increased productivity from IT 

(e.g Loveman 1988, Mukhopadhyay, 1997), much like current construction 

management and BIM research focuses on.  

 

Later, the research in the IS research field evolved as the previous research focused 

on finding metrics and key performance indicators for measuring the implementation 

of IT provided only limited understanding of how business value was actually created 

using IT (Mooney et al 1996) and the focus decreased on finding the business value of 

IT. For example, the “productivity paradox” arose which questioned the relationship 

between IT and productivity (e.g. Brynjolfsson 1993).  
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In more contemporary IS research, studies have evolved into focusing, not so much 

on finding the metrics for IT value creation, but rather on increasing the 

understanding of how to use and implement IT for value creation (Mooney et al 1996) 

and on the understanding of how organizations implement IT.  The IS research field 

has also came to regard the organisational perspectives of IT implementation, as well 

as the difficulties and challenges of implement IT for business value creation and 

many studies have focused on the role of organizational change in implementing IT 

(e.g. Kriebel and Kauffman 1988, Barua et al 1995, Kohli and Devaraj 2004, Melvielle 

et al 2004).  

 

 

2.3 An open systems approach to organizations 

 
The open systems approach is an example of an organizational theory that addresses 

how organizations affect and are affected by their external environment (Katz and 

Kahn 1978). While modern organization theories studied organizations as closed 

systems, postmodern theories and perspectives include the external environment and 

apply a more holistic approach when studying for example organizational structures, 

processes and practice (compare with Clegg and Bailey, 2007). The open systems 

approach has been used in IS research as an organizational theory to understanding 

IT implementation (e.g. Scott and Davies 2007, Dillon and Morris 1996). One 

example of an open systems approach is the IT Business Value Model by Melville et al 

(2004). This model supports analysis of business value creation of IT.  

 

From an open systems approach, organizations are comprised of individuals, other 

organizations, communities and nations, including customers, suppliers, distributors, 

government agencies, competitors and partners, which all exert various forces of 

cultural, economic, technological and legal/political influences (Katz and Kahn 1978). 

The elements of the open system theory include not only the external environment, 

but also the intra organizational divisions or departments of an organization, the 

individuals comprising those divisions or departments and the mutual influences 

between the various intra organizational divisions or departments and the external 

environment (Katz and Kahn 1978).  
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According to open systems approaches, organizations need to be responsive to 

changes in the external environment to develop (Katz and Kahn 1978). Katz and Kahn 

(1978) emphasized that that the most successful organizations are those that interact 

with and adapt to their external environment. These organizations are open systems 

that react to changes in their external environment and exchange information, energy 

and resources with their external environments and (Katz and Kahn 1978).  

 

The open systems model by Katz and Kahn (1978) is characterized by certain 

activities. The most important activities of the open systems model include input, 

throughput, output and systems as cycles of events (Katz and Kahn 1978). These 

activities can also be found in the IT Business Value Model by Melville et al (2004). 

 

2.3.1 Input 

 

Input is the inflow of information from the external environment into the 

organization. An open organization monitors its external environment and collects 

information about changes in the environment. Inputs may include people, materials, 

or resources from other organizations. Input may also include signals from the 

environment to the organization that can be both positive, signalling that what the 

organization is doing is right and should be continued or increased, or negative, 

alerting the organization to problems and indicating that there is a need for the 

organization to change (Katz and Kahn 1978). 

 

2.3.2 Throughput 

 

Throughput is the process of transforming the inputs (the inflow of information from 

the external environment) within the organization to outputs, such as products or 

services. In the throughput, the organization processes the positive and negative 

input from the environment to adjust to the changes in the external environment. The 

organization formulates goals and strategies in order to respond to the changes in the 

external environment. For example, organizations can react to negative input from 

their environment, resulting in the formulation of goals and strategies to downsize in 

order to remain competitive (Katz and Kahn 1978).  

 

13 
 



2.3.3  Output  

 

Output is the result from the throughput. After an organization have adapted to the 

changes in its environment, its actions represent the output. The output may consist 

of materials, products, or services from the organization to its external environment, 

which consists of other organizations. When an organization generates output to its 

external environment, the organization interacts with its environment and receives 

feedback on its output, which then becomes input to the organization (Katz and Kahn 

1978). 

 

2.3.4  Systems as cycles of events  

When the organization receives feedback from its external environment on its output 

to the external environment, this feedback becomes new input to the organization, 

and the organization thus begins to repeat the cycle of transforming inputs to 

outputs. Open systems theory assumes that large scale organizations typically consist 

of multiple interacting subsystems, each containing a cycle of transforming inputs to 

outputs (Katz and Kahn 1978).  

One of the greatest contributions of the open systems theory is that it brought 

attention to applying a more holistic view to the understanding of an organization 

and to including the effects of the external environment. The role of interacting 

subsystems is another contribution.  

 

 

2.4 The IT Business Value Model  

 
As said above, the IT Business Value Model by Melville et al (2004) is an example of 

an open systems approach from the IS research field. This model is used in this thesis 

in order to explore both how business value is created and what the organizational 

challenges of implementing BIM for business value are. 
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Before explaining the IT Business Value Model in depth, the definition and 

understanding of the term business value within the IS research will be presented.  

 

In contemporary IS research, “the business value of IT” has been defined as both the 

economic impact of IT on organizational performance and the non-economic impact 

of IT on organizational performance (see for example in Schryen 2013, Kohli and 

Grover 2008, Cao 2010, Mooney et al 1996). For example, Schryen (2013) describes 

how the definition of the business value of IT has changed and evolved over the 

decades from focusing on only the economic effects of IT, such as productivity and 

return on sales, to also include the non-economic and intangible effects of IT such as 

organizational capabilities and strategic position. IS research has studied the 

business value of IT in a variety of industries, such as banking and finance and 

manufacturing (e.g Barua et al. 1995, Hitt and Brynjolfsson 1996, Keen 1981, 

Venkatraman 1994) but not yet in a construction industry context 

 

 

2.4.1 Automational, informational and transformational effects 

 

Mooney et al (1996) provided a holistic definition of the business value of IT, 

including both economic effects of IT on organizational performance as well as non-

economic intangible effects of IT on organizational performance. Mooney et al (1996) 

defined business value as the impact of IT on intermediate business processes via 

three effects: automational effects, informational effects and transformational effects.  

 

The automational effects refer to the efficiency perspective of business value deriving 

from the role of IT as capital asset being substituted for labour. Within this 

dimension, value derives primarily from impacts such as productivity improvements, 

labour savings and cost reductions. 

 

The informational effects emerge primarily from IT's capacity to collect, store, 

process, and disseminate information. Following these effects, business value accrues 

from improved decision quality, employee empowerment, decreased use of resources, 

enhanced organizational effectiveness, and better quality. 
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Transformational effects refer to the business value deriving from IT's ability to 

facilitate and support process innovation and transformation. The business value 

associated with these effects will be manifested as reduced cycle times, improved 

responsiveness, downsizing, and service and product enhancement as a result of re-

engineered processes and redesigned organizational structures. 

 

These dimensions of the business value of IT suggest that there are both economic 

effects of IT on organisational performance (as described by the automational effects) 

and non-economic and more intangible effects of IT on organisational performance 

(as described by the informational and transformational effects) (Mooney et al 1996). 

These three dimensions of IT business value have also been recognized in research in 

the construction context, although they were not used to define the business value of 

IT in a construction industry context or to define the business value of BIM (see Fox 

and Hietanen, 2007).  

 

 

2.4.2 Organizational perspectives   

 

Lately, organizational perspectives of implementing IT have attracted more interest 

when studying the business value of IT (e.g. Cao 2010 and Wiengarten 2013). The 

increased awareness have shown that organizational factors such as organizational 

strategy, organizational process, organizational structures, organizational skills, 

organizational knowledge, organizational capabilities, organizational change, 

organizational power structures and politics and organizational culture also needs to 

be taken into consideration (Cao 2010, Wiengarten 2013). Particularly, the role of 

organizational change in IT business value creation (often referred to as 

complementary organizational resources) has received much attention in IS research 

(Cao 2010, Wiengarten et al 2013, Melville et al 2004, Brynjolfsson and Hitt, 2000). 

However, despite the emergence of a more holistic approach to the business value of 

IT, i.e. an approach that includes economic and non-economic impacts of IT on 

organisational performance, the term business value of IT is still rather ambiguous 

and fuzzy in IS research (see for example Schryen 2013, Melville et al 2004).  
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To summarize, the definition and understanding of the business value of IT has been 

expanded to include not only economic effects of IT on organisational performance 

but also the non-economic impacts of IT on organisational performance and include 

more intangible impacts of IT on performance (Schryen 2013, Kohli and Grover 

2008, Cao 2010, Mooney et al 1996).  

 

 

2.4.3 The IT Business Value Model explained 

 

In the IT Business Value Model, Melville et al (2004) describe the components of IT 

business value creation (Figure 2). They argue that business value creation through 

IT needs to take place on three levels: on a firm-specific level, on industry level and 

on macro level, thus recognizing the role of the external environment. In their IT 

Business Value Model, Melville et al. (2004) emphasizes that, in order for IT to have 

a positive economic impact on organizational performance, organizational change 

has to occur on the firm-specific level of the organization and together with industry 

partners alongside the implementation of IT. Until then, initiatives from industry 

level and macro level are not likely to have a positive effect on organizational 

performance (Melville et al. 2004).  

 

The research on IT business value in the IS field includes inter-organizational and 

business processes as key enablers of value creation. Research shows that value 

creation through IT requires extensive and long-term investments organizational 

change; an input that often is neglected in productivity estimations (Brynjolfsson 

2011, Venkatraman 1994).  

 

The IT Business Value Model by Melville et al. (2004) integrates research on IT and 

organizational performance into a single framework. The model explains how IT can 

be employed to create business value, but that the value creating process is 

contingent upon organizational change and external factors such as the effect from 

the trading partners, the competitive environment and from the macro environment.   

 

The IT business value generation process is multi-layered process contingent upon 

three primary impacts: the focal firm (firm-specific level), the competitive 
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environment (industry-specific level) and the macro environment (macro level) 

(Figure 2).  

 

 

Figure 2. The IT Business Value Model (Melville et al. 2004) 

 
 
 
2.4.4 The focal firm 
 

Within the focal firm the IT business value generation process takes place. The focal 

firms IT business value generation process is made up of the internal factors:  IT 

resources (technology and human), complementary organizational resources, 

business processes, business process performance and organizational performance. 

 

The focal firm can use two kinds of internal IT resources: technology IT resources and 

human IT resources. The technology IT resources are shared IT infrastructure of the 
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firm and the specific business applications of the firm that use this IT infrastructure, 

such as purchasing systems, sales analysis tools etc. The human IT resources refer to 

the expertise and knowledge of IT within the firm such as the technical skills (e.g 

programming, database development etc) and managerial IT skills (e.g collaboration 

with business units and external organisations).  

 

Utilizing the technology IT resource, implies that the IT infrastructure is shared 

across the organization and utilized by the organizations members and units for 

different tasks, such as placing orders etc. Utilizing a human IT resource implies 

using the organizations members´ knowledge and expertise in both technical skills 

and managerial skills, such as integrating and maintaining multiple systems, 

programming or collaborating with different internal business units and external 

organizations through IT and motivating co-workers to complete projects through IT 

(Melville et al 2004).  

 

The internal IT resources of a firm (technology IT resource and human IT resource) 

alone seldom create IT business value, but need to be accompanied by the internal 

complementary organisational resources (referring to organizational change), such as 

changing policies and rules, changing organizational structures, changing workplace 

practices and changing organizational culture etc (Melville et al 2004). The firm 

cannot seize the opportunities of IT to have a positive impact on organizational 

performance without simultaneously making the necessary changes to its 

organization. Organizational change is often neglected or unaccounted for in most 

productivity measures of IT (Melville et al 2004, Hitt and Brynjolfsson 1996). Minor 

organizational change can bring about some improvement in organizational 

performance, but it is only through significant organizational change that major 

improvements in organizational change can occur (Melville et al 2004, Hitt and 

Brynjolfsson 1996). 

 

In Melville et al (2004), business processes are those internal activities that underlie 

the value generating process. It is those internal activities that the firm performs to 

transform its inputs to outputs, such as order taking, manufacturing, customer 

service etc. The performance of these value generating activities are referred to as 

business process performance and can be expresses in a variety of measures, e.g. 
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cycle times, on time shipping, customer satisfaction, turnover, information sharing. 

The business process performance applies to a single firm activity. Organizational 

performance, on the other hand, applies across all firm activities and expresses the 

IT-enables performance impacts of all the activities in the firm, such as cost 

reductions and revenues, increased productivity, and soft parameters such as 

perceived benefits and usage metrics (Melville et al 2004).   

 

 

2.4.5 The competitive environment 
 

The competitive environment is the environment in which the focal firm operates 

(Melville et al 2004). The competitive environment is comprised of the industry 

characteristics and the trading partners.  Industry characteristics are the industry 

factors that impact the way IT is being used in the focal firm and includes regulations, 

competitiveness, technical change, IT standards and other factors that positively or 

negatively impact the focal firms' ability to generate business value through IT. The 

competitive environment also consists of the focal firms trading partners that impact 

the focal firms' ability to generate business value. IT enables organizational 

boundaries to expand and link together multiple firms and melding their business 

processes (Melville et al 2004). The focal firm could on its own perform several 

business processes, but along with its trading partners it could also improve business 

process performance across organizational boundaries.   

 

With inter-organizational IT connecting the focal firm with its trading partners, the 

involved parties could jointly benefit from reductions in market coordination costs, 

such as reduction in search costs, contracting costs, scheduling costs, budgeting costs, 

communication costs etc. (Melville et al 2004). The trading partners could thus also 

be of competitive advantage and enable joint creation of value, and ultimately 

organizational performance, from sharing routines, synergies of dissonance, effective 

governance, joint problem solving and mutual exchange of information (Melville et al 

2004).  
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2.4.6 The macro environment 

 

Finally, the focal firms’ ability to generate business value is affected by the macro 

environment in which it operates, such as governmental regulations of IT 

infrastructure, government promotions or country specific factors. Governmental 

regulations of IT infrastructure, technical developments, different industries, 

government promotions and country specific IT culture are examples of macro 

factors that could impact the focal firms business value creation process (Melville et 

al., 2004). 

 

 

2.5 Applying the framework  

 
To conclude, the approach, models and concepts used in this thesis are the open 

systems theory approach by Katz and Khan (1978) and the IT Business Value Model 

by Melville et al (2004), which is an example of an open systems theory used in IS 

research. In this way, this thesis acknowledges the importance of the external 

environment and the role of organizational change in BIM implementation. Thus, 

this study considers how the organization affects and is affected by its external 

environment and how the organization together with the actors in its external 

environment is able to co-create business value from BIM implementation. 

 

The IT Business Value Model is used as lens on the empirical material from Sweden’s 

largest public infrastructure client’s implementation of BIM in order to search for 

patterns of what organizational challenges that may arise when implementing BIM 

for business value creation. From the IT Business Value Model (Melville et al 2004), 

the role of organizational change and the impact of the external environment on the 

organizations ability to co-create IT business value (Figure 2) are applied to analyze 

the empirical material in the papers. The influence from the external environment in 

the IT Business Value Model (Melville et al 2004) is represented by effects from the 

organizations competitive environment consisting of industry’s characteristics and its 

trading partners, and by effects from the macro environment consisting of national 

and regional political conditions (Figure 2). The role of organizational change in the 
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IT Business Value Model (Melville et al 2004) is represented by the complementary 

organizational resources (Figure 2).  

 

 

 

3. Method 

 
In this section, the approach and method used will be described and explained. Also, 

the choices that have been made through the study, and effects thereof, will be 

discussed.  

 

 

3.1 A qualitative approach 
 

In order to fulfil the purpose and aim of the thesis, an overall qualitative approach 

has been used. Qualitative research aims at understanding, describing and giving 

meaning to a phenomenon (Merriam 2009, Rudestam and Newton 2007). An 

argument for performing a qualitative study and combining various methods is that 

there is a lack of theory or concepts, or that existing theory and concepts fails to 

support the understanding of the phenomenon. A qualitative approach was thus 

suitable for this thesis. 

 

The research process did not start with BIM implementation at the outset, but with 

an overall interest for business value and value creation. The AEC industry context, 

and BIM implementation as the phenomena to study, emerged out of discussions 

with other researchers on where business value creation could be of interest. The 

reports by McGraw-Hill (2009, 2010, 2014), which was an early inspiration, became 

the link between business value creation and the AEC industry.  

 

The method varied a bit between the three papers, however there was a similar 

pattern. All papers started with a literature review followed by a tentative design of 

each paper in terms of empirical setting, concepts and constructs to initially focus on 

and design of tentative questions. Then followed preparation for interviews (Paper 1, 
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Paper 2 and Paper 3) and participant observation studies (Paper 3) to search for 

patterns to better understand the phenomenon and answer the research questions. 

During the interpretation of the empirical material, the literature was revisited and 

new literature was introduced. Thus, the overall study followed the characteristics of 

an abductive study approach (Dubois and Gadde, 2002). Abduction is a qualitative 

research method that implies searching for pattern in a phenomenon (Johnson and 

Onwuegbuzie 2004). 

 

The initial literature review for Paper 1 was mainly based on previous construction 

management and BIM research (e.g. Barlish and Sullivan 2012, Becerik-Gerber and 

Rice 2010, Bryde et al. 2013) and it was performed in order to gain an overview of 

and deepen the understanding of the effects of BIM implementation.  

 

In the literature review of Paper 2 and Paper 3, the IS field (e.g Hitt and Brynjolfsson 

1996, Melville et al 2004, Kohli and Grover 2008, Mooney et al 1996) was also visited 

to find previous knowledge on IT value creation as previous construction 

management and BIM research had not explored the term business value of BIM and 

neglected the organizational perspective of BIM implementation. 

 

 

3.2 In-depth semi structured interviews 
 
 
Interviews were used to gain a deeper understanding of the respondents’ perspectives 

and perceptions about the business value of BIM and the organisational challenges 

and organizational prerequisites related to implementing BIM for business value 

(Mack et al 2005). During the interviews, the respondents were seen as the expert 

sitting on all personal feelings, opinions, and experiences about the perceived 

business value of BIM and the organisational challenges and organizational 

prerequisites related to implementing BIM for business value. 

 

The interview material created during the study consists of notes from in-depth semi 

structured interviews that were transcribed directly after the interviews. There was a 

total of 19 interviews lasting in average 1.5 hours. There are also additional field notes 
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from two participant observation studies, of which one was a two-day conference and 

one was a three hour long telephone-conference meeting.   

 

The interviews were semi structured and the questions were prepared in advance 

based on a list of themes. The semi structured interview method allowed for some 

control over the discussions when interviewing, at the same time as it allowed for the 

respondent to explore a certain phenomenon or research topic more freely 

(Rudestam and Newton 2007). The semi structured method also allowed for the 

respondents answers to lead to unplanned follow up questions (Bryman 2012).  

 

 

3.2.1 Interviews for Paper 1  

 

The empirical material in Paper 1 consisted of nine in depth semi structured 

interviews with experienced BIM representatives in the Swedish AEC industry from 

the following three actors: clients/owners, contractors and consultants. These are the 

three main actors of the AEC industry and of a typical construction project. The 

respondents from clients/owners, contractors and consultants all had long experience 

of working in the AEC industry, had experience of and insight into implementing 

BIM and were part of the same BIM community (e.g. BIM Alliance). The purpose of 

the semi structured interviews in Paper 1 was to gain deeper understanding of the 

perceived business value of BIM.  

 

The respondents in the interviews in Paper 1 were selected by purposive sampling 

based on their experience of BIM, their current position, and their engagement in 

BIM communities, such as their engagement in BIM Alliance for example. The 

interviews were conducted with a total of nine experienced BIM representatives in 

the Swedish AEC industry representing clients/owners, contractors and consultants 

(Table 1). All interviews were conducted at the respondent’s workplace and they 

lasted one and a half hour in average. During the interviews, hand written notes were 

taken of the discussions with the respondents that were transcribed directly after 

each interview (on the same day as the interview). Each interview with experienced 

BIM representatives from clients/owners, contractors and consultants on their 
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perceptions about the business value of BIM lasted an average of 1.5 hours, 

amounting 57 pages of transcribed interview material.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Respondent profile. Semi structured interviews with experienced BIM  
representatives from clients/owners, contractors and consultants in Paper 1 and  
Paper 2 
 

 

A drawback of the semi structured interview in Paper 1 was that it was not based on 

previous research on the business value of BIM due to the lack of thereof, but on the 

positive and desirable effects of BIM that had been identified in previous research. 

The majority of these effects had been mainly positive, thus potentially biasing the 

interview guide to regard mainly positive effects of BIM implementation.  

 

Still, basing the interview guide on some of the positive and desirable effects of 

implementing BIM from previous construction management and BIM research did 

provide examples for the discussions with the respondents about the perceived 

business value of BIM and helped the discussions in the interviews. Another 

advantage of using the semi structured interview was that it allowed for the 

respondents to elaborate on the topic of business value more freely, which resulted in 

that many respondents expanded the discussions into also discussing the 

organizational challenges that they had perceived when trying to implement BIM for 

Respondents Industry actor Current position 

A Consultant Senior expert 
B Contractor Head of IT 
C Client/Owner Development manager 
D Consultant Head of IT 
E Contractor Head of IT 
F Consultant Project manager 
G Client/Owner Engineering manager 
H Client/Owner Business unit manager 
I Contractor Development manager 
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business value. This elaboration was what laid the foundations for Papers 2 and 

Paper 3 and the formulation of the second and third research questions.  

 

There were also limitations to purposive sampling that could make the respondents 

prone to bias. For example, the respondents in Paper 1 were engaged in and part of 

the same BIM community (i.e. BIM Alliance Sweden), resulting in a possible bias in 

their responses. However, there were also advantages of purposive sampling, such as 

that the respondents selected all have had much experience in working with BIM and 

BIM implementation related issues.  

 

Another limitation of the interviews in Paper 1, was that the respondents were asked 

to describe what business values of BIM that they had perceived from implementing 

BIM. This implies a bias from the interviewers side as the term used (business value) 

was a charge word that implicated an inherent value, thus leading the respondents to 

be biased in their answers.  A better term to use would have been a more neutral one, 

as for example, ”effects” of BIM implementation, or ”consequences” of BIM 

implementation   

 

Although the respondents were only nine, implicating that the findings in the 

interview study may be difficult to generalize to the industry as a whole, the interview 

findings offered new insights into the perceived business value of BIM, which is a 

topic that has not been studied in prior construction management and BIM research. 

Another advantage of the interviews was that the respondents related the business 

value of BIM to organizational challenges of BIM implementation, which has also 

been neglected or overlooked in previous research. 

 

 

3.2.2 Interviews for Paper 2  
 
The empirical material in Paper 2 consisted of the same interviews that had been 

used in Paper 1 (see section 3.2.1 and Table 1); that is, nine in-depth semi structured 

interviews with experienced BIM users in the AEC industry, from clients/owners, 

contractors and consultants.  
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The literature review in Paper 2 showed that there was a lack of research on the 

organizational perspective of BIM. Thus, in Paper 2, the literature review also 

regarded the IT Business Value Model (Melville et al 2004) from the IS research field. 

The framework and constructs of the IT Business Value Model (Melville et al 2004) 

from the IS research was applied as an analytical lens when interpreting the interview 

material in Paper 2. Thus the role of the external environment (with respect to the 

competitive environment and its trading partners and industry characteristics,  and 

with respect to the macro environment of various county characteristics) and the role 

of organizational change were applied to the interview material in Paper 2. 

 

The purpose of analysing the semi structured interviews with experienced BIM 

representatives in the AEC industry with the IT Business Value Model (Melville et al 

2004) as an analytical lens in Paper 2 was to explore what organizational 

prerequisites that were related to implementing BIM for business value.  The 

description of the process of preparing the interviews, the respondent profile and the 

advantages and limitations of the semi structured interviews in Paper 2 are the same 

as in Paper 1 (and can be found in section 3.2.1). What differed between Paper 1 and 

Paper 2, was that the IT Business Value Model was used in Paper 2 for analysing and 

interpreting the empirical data. 

 

 

3.2.3 Interviews for Paper 3  

 
The empirical material in Paper 3 consisted of ten in depth semi structured 

interviews with so called “BIM pilot project managers” from a case study of Sweden’s 

largest public infrastructure client and of two participant observation studies of the 

BIM implementation at Sweden’s largest public infrastructure client (a two day 

conference with their “BIM implementation group” and a three hour telephone 

conference with “their BIM coordinators”).   

 

The Swedish public infrastructure client in this study (The Swedish Transport 

Administration; Trafikverket) is the largest procurer of infrastructure in Sweden, 

procuring infrastructure projects for approximately 500 billion SEK per year. The 
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public client’s task is to manage the existing infrastructure consisting of roads and 

railways, and to invest in new infrastructure.  

 

The implementation of BIM at the public client organisation was carried out through 

a so called “BIM implementation project” with its own project group including a total 

of 12 top and middle management representatives lead by an appointed project 

manager. The project had its own budget and time plan. The project started in early 

2012 and was finished in early 2015. The BIM implementation project was initiated 

as a response to a Swedish government directive from 2012 (SOU 2012:39) and the 

overall long-term objective of the BIM implementation project group is to increase 

the public clients’ internal productivity by 2-3% yearly and drive industry 

development towards increased BIM use by demanding the use of BIM in 

procurements (Trafikanalys 2015, SOU 2012:39). A project outcome from the BIM 

implementation project was a so called “BIM implementation project group” and the 

implementation of 25 BIM pilot projects managed by appointed “BIM pilot project 

managers” with support from “BIM coordinators”. The role of the BIM coordinators 

was to support the BIM pilot project managers in their implementation of BIM by 

providing technical BIM support. 

 

The purpose of the in-depth semi structured interviews with the BIM pilot project 

managers in Paper 3 (Table 2) was to gain a deeper understanding of how the 

business value of BIM was perceived among BIM representatives in the AEC industry 

and to explore what organisational challenges that the respondents perceived arose 

when implementing BIM for business value in their projects.  

 

As the literature review in Paper 2, the literature review in Paper 3 had shown that 

the organizational perspective of BIM had largely been neglected or overlooked in 

previous construction management and BIM research, and thus the literature review 

in Paper 3 also used the framework and constructs of the IT Business Value Model 

(Melville et al 2004) from the IS research field as an analytical lens and theoretical 

framework for analysing and interpreting empirical data from the ten interviews. 

During the interpretation of the empirical data from the interviews with BIM pilot 

project managers, the components that make up the IT business Value Model 

(depicted in Figure 2) served as interpretative guidance in searching for patterns of 
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organisational challenges in the interviews. In particular, the role of the external 

environment (with respect to the competitive environment and its trading partners 

and industry characteristics, and with respect to the macro environment of country 

characteristics) and the role of organizational change were applied to the interview 

material in Paper 3. 

 

Purposive sampling was used to find the respondents in Paper 3. The selection 

criteria targeted the BIM pilot project managers from the 25 designated BIM pilot 

projects. Some of the 25 BIM pilot projects were managed by the same BIM pilot 

project manager. There were a total of 18 BIM pilot project managers contacted. Out 

of the 18 contacted BIM pilot project managers, 10 responded and agreed on an 

interview (Table 2). The 8 BIM pilot project managers that declined said that they 

were in a too early project phase to be able to contribute to the interview, and in some 

cases, they said that they had not even started up their BIM pilot project yet.  

 

 

Respondents Gender BIM pilot project responsibilities 

A Woman 1 road expansion 

B Man 1 road expansion/ pipeline work 

C Man 2 railway/yard extensions 

D Man 1 new high speed rail 

E Woman 1 traffic junction 

F Man 3 traffic junction/road expansions 

G Man 1 new road stretch 

H Man 2 railways 

I Woman 3 railway/yard extensions 

J Man Is a former pilot, no longer using BIM 

 

Table 2. Respondent profile. Semi structured interviews with BIM pilot project 

managers at Sweden’s largest public infrastructure client 
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All the interviews were conducted at the respondent’s workplace in both Gothenburg 

and Stockholm. Each interview lasted one and a half to two hours in average. During 

the interviews, the BIM pilot project managers were asked to describe to what extent 

they used BIM in their BIM pilot project, why they used BIM, what business values 

they had perceived from implementing BIM in their projects and what  challenges 

that they had encountered in their BIM pilot project(s) when implementing BIM for 

business value. The respondents were also asked to describe what (if any) changes 

they had made to their work processes when starting to implement BIM for business 

value. 

 

During the interviews, detailed notes were taken of the discussions with the 

respondents. The documentation consisted of hand written notes that were 

transcribed directly after each interview (on the same day as the interview). Each 

interview lasted an average of 1.5 hours, amounting up to 45 pages of transcribed 

interview material.  

 

 

3.2.4 Limitations  

 

Although in-depth semi structured open ended interviews provided many 

advantages, such as deeper understandings of a participant’s perceptions about the 

business value of BIM and particularly of the organizational challenges of 

implementing BIM, the use of in-depth semi structured open ended interviews may 

result in that data is produced that doesn’t enable comparisons between different 

interviews as they were not standardized. Using in-depth semi structured open ended 

interviews may also result in that the study us biases because of the participants 

personal involvement in the BIM implementation and the frustrations thereof. Also 

the results from the semi structured interviews cannot be compared to other studies 

or be generalizable to the industry as a whole because of the rather small sample (10 

interviews) and because the respondents were chosen with purposive sampling.    

 

Although semi structured interviews provide more detailed and nuanced information 

that enable deeper understandings of a respondent´s perspective interviews may be 

prone to bias due to the respondents personal involvement in a phenomenon (Boyce 
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and Neale 2006). In a qualitative study, this can be handled by using a variety of 

viewpoints, or as Hannertz (2001, p. 12) puts it: “it is necessary, or at least desirable, 

to combine a multitude of viewpoints”. Thus, it is of importance to include a variety 

of empirical accounts such as interviews, field notes, observations and documents to 

create a more valid case study. Therefore, participant observation studies were also 

conducted.  

 

Purposive sampling was used to identify the respondents in each of the three papers 

(Bryman 2012) and the respondents for reach paper were quite few (nine in Paper 1, 

nine in Paper 2 and ten in Paper 3). However, as Patton (1990) puts it, “the validity, 

meaningfulness, and insights generated from qualitative inquiry have more to do 

with the information-richness of the cases selected and the observational/analytical 

capabilities of the researcher than with sample size”. 

 

 

3.3 Participant observation studies 
 

The empirical material in Paper 3 consisted of ten in-depth semi structured 

interviews with BIM pilot project managers from Sweden’s largest public 

infrastructure client and of two participant observation studies of the BIM 

implementation at Sweden’s largest public infrastructure client, the first at a two-day 

conference with the members of the BIM implementation group, and the second at a 

three hour telephone conference with the BIM implementation groups coordinated 

BIM.  

 

Participant observation enhances the understanding and complement the semi 

structured interviews (DeWalt and DeWalt 2010). Participant observation included 

that the researcher took part in the daily activities, rituals, interactions and events in 

the group of as one of the means for learning the explicit and tact aspects of the 

respondent’s daily routines and their working culture (DeWalt and DeWalt 2010).  

 

The purpose of the participant observation studies of Sweden’s largest public 

infrastructure clients implementation of BIM in Paper 3 was to gain deeper 
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understanding of the perceived business value of BIM and to explore what 

organisational challenges that may arise when implementing BIM for business value. 

 

 

3.3.1 A two-day conference 

 
The first participation observation study was with the members of the BIM 

implementation project group. The author was invited by the project manager of the 

BIM implementation group to attend a two-day conference with the 12 members of 

the BIM implementation group.  All in all, a total of 17 hours were spent together with 

the 12 members. The author took hand written notes of what was being discussed at 

the conference and transcribed the notes directly afterwards. The transcribed notes 

from the two day conference amounted up a total of 18 transcribed pages.  

 

The meeting took place at a conference centre and was planned, organised and 

managed by the project manager of the BIM implementation project group. All 

members of the BIM implementation project group were invited to attend the 

meeting. The members’ task was to ensure that BIM was being implemented in their 

respective departments (all departments except for the facilities management 

department were included in the BIM implementation project). All members of the 

BIM implementation project group had senior management positions in their 

respective departments.  

 

The purpose of the conference was to discuss the progress of the pilot projects 

implementation of BIM and to discuss the progress of a referral that the BIM 

implementation group was working on. This referral contained proposed changes by 

the BIM implementation project group to the steering documents that govern and 

guide how projects are to be conducted, including the BIM pilot projects. Much of the 

discussions at the meeting concerned what type of changes that the BIM 

implementation project group members perceived as necessary to the work practices 

and work processes.  

 

The theme of the first day was to discuss the progress of the BIM implementation in 

the 25 designated BIM pilot projects and to discuss how to further drive the 
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implementation of BIM forward in the organization. The theme of the second day was 

to discuss what changes to the work practices and work processes that currently had 

been made to the BIM pilot projects as direct result of BIM, and also to discuss what 

changes that they thought were needed to be made (through a referral) to continue 

the implementation and use of BIM. The project member took turns to present to the 

group the on-going change activities that were made in their BIM pilot project as a 

result of implementing BIM.  

 

 

3.3.2 A three hour telephone meeting 

 

The second participation observation study was a three-hour telephone meeting with 

the BIM coordinators of the BIM implementation group.  The author was invited by 

one of the 12 members of the BIM implementation group, who was responsible for 

the work of the BIM coordinators.  Members of the conference were eight BIM 

coordinators helping the BIM pilot projects with technical support. At the telephone 

conference they discussed and shared their experiences of implementing BIM and 

supporting the BIM pilot project managers with technical BIM support. 

 

The author took handwritten notes of what was being discussed and transcribed the 

notes directly afterwards (during the same day as the study took place). The 

transcribed notes from the three hour telephone conference amounted to a total of 10 

transcribed pages.  When analysing and interpreting the empirical material in Paper 

3 (ten semi structures interviews and the two participant observation studies), the IT 

Business Value Model (Melville et al 2004) served as a framework and analytical lens.   

 

 

  3.3.3 Limitations 

 

There are limitations of participant observation studies. Even though participant 

observation studies can be used to help answer descriptive research questions they 

are susceptible to biases (DeWalt and DeWalt, 2002), for example by different 

gender, sexuality, ethnicity and class. This means that female and male researchers 

may have access to different information, to different people, different settings, and 
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different bodies of knowledge (DeWalt and DeWalt 2002). Thus there is a risk that 

the author, being a female academic, new to the context, and of younger age than the 

respondents, made the participants less willing to share their experiences and 

becoming more reserved.  Also, a limitation of the participant observation study 

could be that, at the time of the study, the author was relatively newly introduced to 

the group what was being studied, implying that there is a risk that the participants 

are less willing to share their own thought and experiences their BIM 

implementation.  

 

Also, it was a rather small group of respondents that limit the possibility of 

generalizations. Despite that the participant observation studies were time 

consuming, they provided access and insights to the actual discussions and practices 

in the workplace. 

 

 

4. Findings  
 

The findings of this study will be presented here. First, the results from each paper 

will be presented respectively. Then follows an integrative findings-section where a 

more holistic understanding of BIM implementation and associated challenges are 

presented.  

 

4.1 Summary of Papers  
 

Here follows a summary of the three papers, respectively.  

 

 4.1.1. Paper 1: The Perceived Business Value of BIM 

 

Building Information Modelling (BIM) has become an increasingly popular topic 

within the construction industry and there are currently many industry -, 

governmental and academic initiatives. IT in construction is however not something 

new, why there is a bulk of research within this area. However, a majority of previous 

research has focused on the expected and desired effects of BIM implementation 
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rather than being reflective studies on the perceived effects of implementing BIM. 

Thus there is limited knowledge on what organizational prerequisites that are needed 

for the desired effects of BIM to be fulfilled.  

 

The purpose of this paper was to explore how the business value of BIM was 

perceived among a group of BIM representatives. This paper aimed to address the 

gap in construction management and BIM research on the lack of theories on value 

creation through BIM. The paper is based on a literature review and interviews with 

BIM representatives from Sweden’s largest clients/owners, contractors and 

consultants.  

 

The findings show differences between the perceived effects of BIM implementation 

and the proposed, desired and expected long-term effects of BIM implementation. 

The findings also show that the business value of BIM was not perceived as entirely 

positive as indicated in previous studies. According to the respondents, BIM was 

mainly perceived negatively in terms of additional costs. The results did show that 

there were some positively perceived effects of BIM, but that these were desired 

future effects that had not currently been perceived because of the challenges and 

barriers the respondents were facing when implementing BIM in their organization. 

The respondents thus exhibited a more nuanced approach towards BIM 

implementation that most of the normative research on BIM. The business value of 

BIM seemed to be capsized by many challenges of BIM implementation, such as 

managing the lack of interoperability.  

 

This paper concludes that a more critical and reflective perspective and mores studies 

on the actual implementation of BIM are needed.  

 

4.1.2 Paper 2: A Proposed BIM Business Value Model 

 

This paper builds on the insight from Paper 1 that highlights the importance of 

research on BIM implementation from organizational perspectives. The purpose of 

this paper was to increase the understanding of what organizational prerequisites 

that are important when implementing BIM for business value creation. This paper 

aimed to address the gap in research on the organizational perspectives of BIM and to 
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contribute to theories on value creation through BIM. The study develops and 

presents a tentative BIM Business Value Model that takes the organizational 

prerequisites of value creation into account. The paper explore what organizational 

prerequisites need to be in place in order to create business value through BIM by 

applying the IT Business Value Model (Melville et al 2004). 

 

The findings show that the construction industry is not yet making use of BIM 

implementation in a way that the IT Business Value Model calls for in order to create 

business value through IT. The findings do, however, indicate that there are examples 

of organizational prerequisites that are important when implementing BIM for 

business value creation such as having the technical BIM resources. Also, it involves 

creating and managing organizational change both internally and together with 

industry partners and having end-users of BIM as the ultimate goal of the BIM 

implementation, i.e. the long term facilities management. However, these 

organizational prerequisites also pose challenges such as creating and managing 

organizational change, which turned out to be the main challenge against creating 

business value through BIM.  

 

The paper can serve as a guide for future research on the business value creation 

through BIM by pointing out the areas in need of more research. 

 

 

4.1.3 Paper 3: An organizational perspective on implementing BIM for 

business value: a case study of a large public client 

 

Despite a massive propaganda for BIM, adoption and uptake of BIM in the 

construction industry has been slow. Some research has claimed that one reason for 

this is because the organizational perspective has tended to be overlooked and 

neglected in previous research on BIM, and have called for more research on the 

organizational perspective of BIM. This paper is a response to these calls. Also, the 

major bulk of research on BIM has been normative and rational. The purpose of this 

paper is to fill the gap of studies including organizational and contextual factors when 

studying the implementation of BIM and business value creation thorough BIM. In 

detail, the paper seeks to understand what organizational challenges are related to 
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implementing BIM for business value creation. The IT Business Value Model by 

Melville et al (2004) is applied as a framework when analysing a large Swedish public 

infrastructure clients´ implementation of BIM.   

 

The findings show what the public client focuses on when implementing BIM. It is 

mainly the technical aspects of BIM implementation that are in focus. Some examples 

are: what software to use, what versions to apply etc. Also, the public client focuses on 

evaluating and measuring what business value that the implementation of BIM will 

result in. Still, the findings show both intra- and inter organizational challenges 

related to implementing BIM for business value, for example changing work 

processes and work routines, providing learning and feedback, sharing a common 

and mutual understanding and definition of BIM, sharing mutual work processes 

with industry partners, demanding BIM in procurement, providing incentives tied to 

BIM, getting different departments to start working together, changing roles and 

providing new role descriptions, developing common industry-wide standards, 

managing the lack of interoperability together with the industry and in demanding 

BIM standards and formats in procurement. The results thus emphasize that many 

challenges are of inter-organizational nature and exceed organizational boundaries. It 

is important to note however that, although these organizational challenges are 

perceived as important by the public client, they are also perceived as difficult to 

handle.  

 

This paper also elaborates and develops the understanding of the concept ‘business 

value of BIM’.  The understanding of the concept builds on the more holistic 

definitions of the business value of IT in IS research (as in for example Schryen 2013, 

Kohli and Grover 2008, Cao 2010, Mooney et al. 1996). The business value of BIM is 

understood as a combination of the efficiency- and optimization related (e.g. 

economic) effects of BIM on organisational performance and of the non-economic 

and intangible effects of BIM (e.g. managerial) on organisational performance. The 

business value of BIM thus refers to both measurable economic effects of 

implementing BIM on organisational performance, such as productivity 

improvements, cost reductions, reduced errors and rework, time saving etc, and 

intangible and semi-tangible non-economic effects of implementing BIM, such as 
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improved communication, better decision making, improved coordination among 

different disciplines, and more efficient management of information.  

 

The findings show new insights on what organizational challenges are related to 

implementing BIM for business value and the paper seeks to develop theories in the 

construction management and BIM research field and contribute with the much 

needed organizational perspective on construction management and BIM research.  

The findings can be used as a foundation for future studies on the organizational 

challenges of implementing BIM for business value creation.  

 

 

4.2 Integrative findings 
 

The study on business value creation of BIM, which has included literature studies, 

interviews and observations show that there is a hype in BIM and what BIM can 

accomplish as one important cornerstone of more industrialised construction 

processes. However, when actually seeking to understand the actual day-to-day 

perceptions and experiences of BIM implementation from BIM representatives a 

more nuanced picture emerges including both positive and troublesome aspects. This 

picture shows a rather fuzzy work situation, based on constant changes and 

additional costs. Also, the results show that technology is just one out of many 

interrelated issues when implementing BIM. For example standards, software, 

responsibilities, competences, ownership, procurement, hardware etc. are issues that 

add complexity to the implementation of BIM.  

 

 

 

5.  Discussion 
 

In this section follows a discussion of the results of this thesis and how the results 

relate to construction management and BIM research. In addition, here follows   

implications for research, practitioners, the society and the AEC industry and 

suggestions for future research. The section ends with a discussion on limitations.  

38 
 



5.1 Theoretical implications  

 
5.1.1 Implications for construction management and BIM research 

 

This thesis has been an attempt to answer the call in research on the need for more 

studies on BIM implementation from an organisational standpoint (e.g. Karrbom 

Gustavsson et al 2012, Fox and Hietanen 2007, Fox 2009, Fox 2014, Wikforss and 

Löfgren 2007). The theoretical challenge addressed in this thesis was the lack of 

organizational perspectives in studies on BIM implementation. Also, the lack of a 

clear meaning and understanding of the concept “business value of BIM” has been 

acknowledged. The findings contribute by contemplating and reflecting on the 

organizational challenges of implementing BIM for value creation. It has thus made a 

contribution to discussions in construction management and BIM research that apply 

a more reflective perspective to BIM implementation, such as in for example Fox 

(2004, 2009), Linderoth (2010) and Davies and Harty (2013).   

 

Although the starting point of this study was not very critical or reflective, the 

learning has resulted in an awareness of the importance to take on critical and 

reflective perspectives when studying BIM implementation. This has become an 

important finding based on this study. This finding also highlights the suggestions for 

future research from more critical perspectives including for example power 

relations, policy-making, etc. 

 

Differing from what previous research has suggested about the effects of BIM (e.g. in 

Barlish and Sullivan 2012, Bryde et al 2013, Becerik-Gerber and Rice 2010), what the 

finding in thesis have suggested is that, currently the perceived business value of BIM 

is mainly perceived as negative and as adding extra costs, while the positive business 

value of BIM are reflected in future desired positive effects. However, for these 

positive effects to be realised, many organizational challenges need to be handled. 

The findings thus confirms what has been proposed by others, for example Linderoth 

(2010), that there is a gap between expectations and perceptions of BIM, and by 

Davies and Harty (2013), that the high expectations on BIM have not yet been 

realized.   
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The findings also show that there are both intra and inter-organizational challenges 

that require a whole new set of skills and new approaches towards changing the 

existing ways of working in organizations implementing BIM. It is also noteworthy to 

consider that these results are based on knowledgeable persons already members of 

the BIM community. The intra and inter-organizational challenges of BIM 

implementation have only been addressed briefly in previous construction 

management and BIM research (Dossick and Neff 2009, Fox and Hietanen 2007).  

 

The results in this study confirms previous studies that have reported that the 

organisational challenges of BIM implementation hinder the adoption and use of 

BIM among in the Swedish AEC industry (e.g. Demian and Walters 2014, Hartmann 

et al 2012, Fox and Hietanen 2007, Fox 2014). However, it is equally important to 

note that this study does not suggest that the current focus in construction 

management and BIM research on the technical perspectives of BIM with respect to, 

for example standardization and classification (e.g. Grilo and Jardim-Goncalves, 

2010, Kam et al. 2003, Khanzode et al. 2008), rational efficiency (e.g. Barlish and 

Sullivan 2012, Becerik-Gerber and Rice 2010) are mistaken. However, combinations, 

comparisons and triangulations of perspectives are needed to enhance the knowledge 

in this area.  

 

This study also shows that the public client is doing what is currently expected when 

taking a technical perspective and a rational and efficiency-based perspective on BIM 

implementation and neglecting the organizational perspective. The technical and 

rational perspectives of BIM are what are focused on in most of the contemporary 

construction management and BIM research. Also, searching for the rational, 

efficiency and optimization related effects of BIM is on top of the agenda in many 

initiatives, such as for example the Strategic Innovation Program Smart Built 

Environment by Vinnova, Energimyndigheten and Formas (Vinnova 2015, IQ 

Samhällsbyggnad 2015). 
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5.1.2 Implications of the open systems approach   

 

The purpose of this thesis was to address the gap in research on how the business 

value of BIM is perceived by BIM users and what the effects are expected to be, and to 

explore what organizational challenges are related to implementing BIM for business 

value creation.  

 

By applying the IT Business Value Model by Melville et al (2004) from the IS 

research field as an analytical lens to the case study of the large public clients 

implementation of BIM, and accounting for the importance of the actors in the public 

clients environment (such as its industry partners), this study has showed that there 

are many inter- organizational challenges related to implementing BIM for business 

value creation that exceed organizational boundaries.  In particular, inter-

organizational change seemed to be the most challenging aspect towards business 

value creation through BIM.  

 

When reflecting on Sweden’s largest public infrastructure client and their challenges, 

it becomes clear that these are not isolated to the public client’s internal 

implementation of BIM but that they are also inter-organisational challenges that 

need to be addressed in collaboration with other actors in the industry. By applying 

the IT Business Value Model by Melville et al (2004) to the public clients 

implementation of BIM, the results show that the perceptions about the business 

value of BIM are also largely influenced by how the industry partners perceive the 

business values of BIM, especially as the implementation of BIM at the public client 

largely is taking place through procuring BIM services from industry partners. The 

perceived business value of BIM is thus not only an internal consideration, but is 

dependent on the organizations ability to co-create business value together with its 

industry partners.  
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5.2 Practical implications 

 
5.2.1 Implications for BIM users in the Swedish BIM community  

 

For the BIM representatives in the Swedish BIM community, this thesis provides a 

picture of how the different actors in the Swedish AEC industry perceive their BIM 

implementation and their reasons for investing in BIM. This study can be useful for 

the actors in the BIM community as it sheds new light on what aspects that the BIM 

users in the BIM community need to consider when implementing BIM. It also offers 

new knowledge on the intra and inter - organisational challenges that may arise when 

BIM representatives from the Swedish community implement BIM. This study shows 

that all the industry actors, across clients/owners, contractors, consultants and public 

clients, all face the similar organizational challenges when implementing BIM and 

that all experience similar perceptions about why to invest in BIM (i.e. about the 

business value of BIM). This study has provided them with practical implications in 

terms of why they should invest in BIM and what organizational factors that they 

need to consider when investing in BIM.  

 

 

5.2.2 Implications for decision makers and policy makers  

 

For decision makers and policy makers implementing BIM, this study has 

contributed with a deeper understanding of how strategies on implementing BIM can 

be developed. This thesis has also provided decision makers and policy makers with 

new knowledge on why they should invest in BIM and the business values that may 

arise from implementing BIM. This thesis also contributes with new knowledge on 

how to implement BIM, i.e. what organizational prerequisites and organizational 

challenges that must be considered.  

 

For decision makers and policy makers developing strategies on BIM 

implementation, this thesis shows that they need to align the strategies for BIM 

implementation closer with the actual BIM users in their organization, as the case 

study of this thesis showed where there was a discrepancy between what 

organizational challenges that the BIM implementation project group (responsible 
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for developing BIM implementation strategies) perceived and between what 

organizational challenges that the actual users (the BIM pilot project managers) 

perceived.  

 

 

5.2.3 Implications for project managers working with BIM 

 

To individual project managers implementing BIM, this study contributes with new 

knowledge on the difficulties and challenges that the day-to-day implementation of 

BIM infers, for example why implementing BIM is so difficult, costly and time 

consuming. But it has also provided project managers with a deeper understanding of 

the possibilities of BIM implementation by providing an understanding of the 

business value of BIM.  

 

 

5.3 Implications for the society and AEC industry as a whole  
 

This thesis has also has implications for the society and AEC industry as a whole. This 

thesis has shown that even the most BIM experienced and BIM knowledgeable 

representatives from Sweden’s largest firms implementing BIM (from owners/clients, 

consultants, contractors, and public clients) encounter some major intra and inter - 

organisational challenges that make their BIM implementation difficult, costly and 

time consuming. This has also implications for the remaining smaller actors in 

Swedish AEC industry, that perhaps are not as experienced in BIM or knowledgeable 

about BIM implementation as those actors that were studied in this thesis. This study 

thus not only has implications for those that are knowledgeable about BIM and 

experienced in BIM, but also shows actors that are less experienced and less 

knowledgeable in BIM what factors that they need to consider when developing 

strategies to implement BIM.  

 

Finally, BIM is often claimed by many of its proponents as a solution towards the 

AEC industry’s challenges (e.g. Succar 2009, Rezgui et al 2009, Azhar 2011, Crotty 

2013). What the results of this study show is that BIM implementation rather creates 

a whole set of new challenges that organizations implementing BIM must consider. 
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Also weather BIM contributes to remedy some of the other challenges of the industry 

less mentioned in research, such as a lack of competition and widespread corruption, 

remains unclear.  

 

5.4 Limitations of this thesis 

 
There are also limitations to this study.  

 

Firstly, there were only nine respondents in the interviews for Paper 1 and Paper 2 

and only ten respondents in the interview for Paper 3, suggesting that the results of 

this thesis might not be able to be generalized to the Swedish AEC industry as a 

whole. However, the respondents in the all of the interviews were BIM knowledgeable 

and BIM experienced representatives from the Swedish AEC industry and were 

taking active part in driving the development of BIM in the industry forward though 

their active engagement in the BIM community.  

 

Secondly, the questions in the questionnaires for the semi structured interviews in all 

of the paper were also prone to being positively biased towards the respondents as 

they all asked about how the respondents perceived the business value of BIM or the 

benefits of BIM.  An alternative would have been to ask about how the respondents 

perceived the effects of their BIM implementation or the consequences of their BIM 

implementation.   

 

There are also limitations to this thesis in the way that it has defined and used the 

term business value throughout the three papers. For example, in Paper 1, the term 

“business effects of BIM” was initially used. Due to the abductive method in this 

thesis, the definitions and understandings have emerged in interplay between theory, 

previous literature and the empirical material. Consequently, the understanding of 

the business value of BIM has changed and developed during the process. The 

definition of the business value of BIM that was provided in this thesis (see section 

4.1.3) grew from the work with the three papers.  

 

Another limitation of this thesis was that the recognition of the need for more studies 

on BIM implementation from more reflective and critical perspectives was not the 
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entrance point of this study. Rather, the recognition of the need for more studies on 

BIM implementation from more reflective and critical perspectives, such as the 

organizational perspective, became the learning and exit point of this thesis. This 

recognition will also further guide the future research on BIM implementation of the 

author.   

 

 

5.5 Suggestions for future research  
 

 

This thesis contributed with developing of new theories in construction management 

and BIM research on IT value creation through BIM. It has also contributed with the 

much-needed organizational perspective to the current debates on BIM 

implementation in construction management and BIM research.  

This licentiate thesis has outlined a foundation and provided a ground for future 

research on organizational perspectives of BIM implementation, an in particular, on 

the organizational challenges of implementing BIM for business value creation. A 

suggestion for future research is to include the organizational perspective in future 

studies of BIM implementation.  

 

Another suggestion is to focus less on identifying the effects of BIM implementation 

and instead to begin to regard more how to implement BIM in order to create 

business value. One way of doing this is to focus more in future research on what 

organisational factors and prerequisites that are necessary for implementing BIM for 

value creation. Another suggestion for future research is to consider alternative 

research fields in studies of BIM implementation, such as the IS research field.  

 

There are similar BIM initiatives as the Swedish public clients that are taking place in 

other countries as well, such as in the UK, Singapore, Finland and Norway. It would 

also be interesting to study whether the findings of this study reflect the conditions of 

the BIM implementation not only in Sweden, but if the results are the same in other 

countries as well.   
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6. Conclusions  

 
BIM has been claimed by many to play an important role in contributing to the 

challenges in the AEC industry. However, the adoption and implementation of BIM 

implementation is rather slow. One explanation for this has been that the 

organizational perspective of BIM has been neglected in previous construction 

management and BIM research. The purpose of this thesis was to address the gap in 

research on how the business value of BIM is perceived by BIM users and what the 

effects are expected to be, and to explore what organizational challenges are related 

to implementing BIM for business value creation. This way, this thesis contributes to 

the overlooked yet needed organizational perspective on BIM implementation in the 

AEC industry.  

 

This study showed that the business value of BIM was mainly perceived as negative 

and that the positive effects were future desired effects that were hindered by both 

intra and inter- organizational challenges related to BIM implementation. Examples 

of these challenges were changing work processes, demanding BIM in procurement, 

providing incentives to BIM, providing new role descriptions and developing 

common industry-wide standards, among others.  

 

The thesis had implications for both researchers, practitioners and the society and 

AEC industry as a whole.  
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8. Appendix 
 
 

8.1 Appendix A - Questionnaire in Paper 1 and  
Paper 2 
 
 
Questionnaire in Paper 1 and Paper 2 

 

2013-05-xx 

 

Questionnaire to guide the semi structured open ended interviews with BIM 

knowledgeable representatives in Sweden – Paper 1 and Paper 2 

 

 

Background to the interviews 

Who am I? 

Research on the business value of BIM – the possibilities of BIM beyond technical 

tool 

Purpose to interlink Building Information Modelling with Business Economics  the 

business value of BIM 

Confidential 

 

 

Part 1. Examples of questions to guide the interviews about the business 

value of BIM (benefits of BIM): 

 

1. What business value (benefits) do you perceive that BIM brings to the 

project/to the business when compared to projects without BIM? 

 

2. How do you go about to achieve these business values (benefits)? What 

routines, procedures, strategies, what knowledge in order to realize the values? 

 

Examples of business values (benefits) of BIM to discuss: 
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-higher ROI 

-less errors and rework 

-lower costs 

-collision control  

-visualization 

-better calculations (more accurate) 

-demand from clients 

-optimized operations and maintenance 

-experience feedback 

-better coordination among project actors 

-life cycle 

- Maintain or establish business contacts and networking 

 

3. How do you use BIM in your project? For what purposes do you use BIM? 

 

4. What do you know about the possibilities of BIM to improve your business? 

What do you not know (want to know) about the possibilities of BIM to 

improve your business?  

 

5. What do you know about metrics to evaluate and measure the benefits of BIM? 

What indicators of BIM projects would you consider to share in terms of costs, 

time, extent, budgets, experience of BIM, ROI, client satisfaction etc? 

6. How useful are your past precious experiences of working with BIM in your 

current BIM projects? 

 

7. What kind of knowledge is worth reusing from these projects? What type of 

knowledge would you like to be reused? 

 

8. What new ways of working/new work processes has implementing BIM 

contributed to?  
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8.2 Appendix B - Questionnaire in Paper 3 
 
 
Questionnaire in Paper 3  

 

 

2015-01-xx 

 

Questionnaire to guide the semi structured open ended interviews with BIM pilot 

project managers at Sweden’s largest public infrastructure client – Paper 3  

 

 

Background to the interviews 

 

Begin with:  

-Who am I?  

-Part of a research project (“Measuring the Business Value of BIM”) with Sweden’s 

largest public infrastructure client 

-Confidential 

 

 

Examples of questions to guide the interviews about the business value of 

BIM (benefits of BIM): 

 

1. Tell me about your BIM project (e.g. why do you use BIM, how much do 

you use BIM, in what phases and for what application areas?) 

2. What business values (benefits) have you perceived from working with 

BIM? What costs? 

 

If there is time, ask if they currently have any means to evaluate and measure the 

business values of BIM? – e.g predictability in calculations, time savings, cost 

savings, number of drawings, collision controls, estimations, coordination etc 
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