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Abstract 

New technology is constantly being developed, presenting new opportunities and enabling 

innovative solutions to both known and unknown problems. Most industries place a large 

amount of trust in the opportunities offered by digitalisation. Information technology is being 

developed to enable new work practices and thereby drive change. However, the use of 

technology often drifts away from the developer’s intentions when it is introduced into an 

organisational setting. The management of such technology implementations is thus complex, 

both in terms of the technology itself and the organisational context in which it is 

implemented. 

In the architectural, engineering and construction (AEC) industry, the technology ‘Building 

Information Modelling’ (BIM) is currently being introduced. This industry is often described 

as fragmented, having low productivity and being reluctant to innovate. BIM is presented as 

new paradigm for this industry, as it is able to drive change towards inter-organisational 

collaboration, increase overall quality, and simultaneously lower costs. The industry has, 

however, been tentative towards BIM and widespread implementation has not yet taken place. 

To influence the industry towards adopting this new technology, public client organisations 

have been argued to play a vital role as innovation champions, demanding BIM-use through 

procurement. Still, there is a lack of studies exploring such implementation initiatives from 

the client perspective. 

In this thesis, the case of BIM implementation at the largest infrastructure client in Sweden is 

presented. This case shows how the client has undertaken an implementation process to both 

benefit its own organisation and increase productivity and innovation within the whole 

infrastructure branch of the AEC industry. With the purpose of problematising and 

contributing with reflective perspectives on the role of client organisations as drivers for 

industry change by implementation of information technology, the BIM implementation at 

this organisation is viewed as an empirical example of how information technology is 

introduced to influence an inter-organisational network of actors and establish change.   

The case is analysed from the perspective of an analytical framework, taking inspiration from 

actor-network theory and sociology of translation. Thus, the implementation is viewed as a 

process of translation, where key actors are identified and enrolled into using BIM. Viewing 

BIM implementation as a translation reveals a complex network of actors linked to the 

implementation in question. The implementation is developed as a sequential translation, 

where project managers are intended to act as delegates, demanding and promoting BIM in 

their projects.  

This thesis problematises the role of client organisations in initiating change through the 

implementation of technology. Enrolling actors into using BIM has, in the studied case, 

primarily been done by the development of new demand documents. This strategy has, 

however, been problematic as the demands have not been accepted as intended. Instead, the 

results of this thesis argue for the importance of client organisations as negotiators, and that 

they are not only needed to establish demand for new technology.  
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Sammanfattning 

Teknologin är i ständig utveckling och i detta möjliggörs nya innovativa lösningar på både 

kända och okända problem. Idag sätts extra stor tilltro till digitaliseringens möjligheter. 

Informationsteknologi utvecklas för att möjliggöra nya mer effektiva arbettsätt och är därmed 

tänkt att driva förändring. Däremot har det visats att användingen av teknologi, när denna 

appliceras i ett organisatoriskt sammanhang, ofta inte matchar utvecklarnas intentioner. Att 

leda implementering av denna typ av teknologi är därmed förenat med mycket komplexitet, 

både i relation till teknologin i sig men också till den organisatoriska kontext vilken 

implementeringen tar plats i. 

I byggbranschen introduceras just nu teknologin Byggnadsinformationsmodellering (BIM). 

Denna bransch beskrivs ofta som varande fragmenterad, med problem med låg produktivitet 

samt en motvilja att förändras. BIM presenteras som ett nytt paradigm för denna bransch, och 

förväntas driva förändring mot mer inter-organisatoriskt sammarbete, ökad kvalitet i projekt 

samt minskade kostnader. Byggbranschen har dock visat sig tvekande i relation till BIM och 

utbredd BIM-användning har ännu inte inträffat. För att påverka branschen mot en ökad 

användning av denna nya teknologi beskrivs beställarorganisationer som viktiga 

innovationsledare med möjligheten att kravställa BIM-användning i projekt. Däremot saknas 

det fortfarande studier av denna typ av innovationsinitiativ utifrån ett beställarperspektiv.  

I denna avhandling presenteras en fallstudie av BIM-implementeringen på Sveriges största 

infrastrukturbeställare. Denna fallstudie visar hur en beställarorganisation genomgår en 

implementeringsprocess, både för att främja sin egen verksamhet men också för att öka 

produktiviteten samt innovationstakten i branschen som helhet. Med syftet att problematisera 

och bidra med reflekterande perspektiv kring beställarorganisationer som drivkraft för 

branschförändring presenteras denna BIM implementering som ett empiriskt exempel på hur 

informationsteknologi introduceras för att påverka ett interorganisatoriskt nätverk av aktörer 

för att skapa förändring. 

Fallstudien analyseras utifrån ett analytiskt ramverk basserat på actor-network theory och 

sociology of translation. Den studerade implementeringsprocesses presenteras i termer av en 

översättningsprocess där nyckelaktörer har identifierats samt knutits till att använda BIM. När 

BIM-implementeringen på detta sätt beskrivs som en översättningsprocess visas ett komplext 

nätverk av aktörer som alla kopplas till implementeringen i fråga. Implementeringen har 

utvecklats som en sekventiell översättning där byggprojektledare ämnas agera talespersoner 

för BIM i sina projekt genom att främja och ställa krav på teknologins användning.   

Denna avhandling problematiserar beställarorganisationers roll i initiering av förändring 

genom implementering av ny teknologi. Att knyta aktörer till använda BIM har i det studerade 

fallet främst gjorts genom nya kravdokument. Denna strategi har däremot visat sig vara 

problematisk då dessa krav inte fullt ut accepterats som tänkt i flertalet byggprojekt. Istället 

visar denna avhandlings resultat på vikten av beställarorganisationer som deltagande 

förhandlare, inte enbart betydelsefulla för att skapa efterfrågan för ny teknik genom 

kravställning.  
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1. Introduction 

1.1. Background 

How digitalisation and information technology influence organisational change is of 

particular interest in the field of organisation studies. As the research field has progressed, it 

has moved away from deterministic impact studies and shown how the relationship between 

technology and organisational change is far more complex than an input-output relationship 

when applying technology into an organisational setting (e.g., Woodward, 1958,2011). Less 

deterministic approaches have shown the importance of the context to understanding how 

technology influences organisational change (e.g., Lucas, 1975). In information systems 

research, it has been shown how the introduction of new information and communication 

technology, when applied to an organisational context, often drifts away from the initial 

intentions or purposes of the developer (Holmström & Stalder, 2001; Ciborra, 1997). It has 

also been observed how technology, rather than only changing an organisation, is itself also 

shaped ‘in use’ (Cowan, 1999; Grint & Woolgar, 1997). Therefore, when studying how 

technology influences organisational change, there is a need to take both technological and 

organisational aspects into account; the ‘post-humanism’ movement is trying to do just that, 

with studies that seek to describe the role of the technological and social in relation to each 

other (Barad, 2003). 

Digital technology is currently being implemented in numerous industries with the intention 

of establishing organisational change that increases productivity and overall efficiency. In the 

architectural, engineering and construction (AEC) industry, digitalisation has been presented 

as a way of addressing the perceived problems of internal fragmentation and slow increase in 

productivity (Elmualim & Gilder, 2014). However, construction projects involve a multitude 

of actors and processes that make the industry both diverse and fragmented (Winch, 2010; 

Bygballe & Jahre, 2009). The construction of new roads and railways, for example, involves 

numerous actors, each representing their own agenda and collaborating in projects to produce 

a unique solution for the client. Technology that aims to change the operation of this 

environment often needs to be implemented across the inter-organisational landscape of a 

construction project (Harty, 2008), thus making the change process challenging. 

The AEC industry has put a lot of trust in the possibilities of digitalisation. The technology 

Building Information Modelling (BIM) has gained particular attention in the industry, and has 

been described as a “new paradigm” within construction (Azhar, 2011). BIM is presented as a 

“systemic innovation” (Cao et al., 2017), with a potentially large impact on the whole 

construction life cycle, and with the ability to address many of the problems earlier identified 

that hamper productivity (Azhar, 2011; Yan & Damian, 2008). However, while several case 

studies have indicated the potential value of BIM-use (e.g., Eastman et al., 2011), widespread 

adoption has been slow (Smith, 2014; Gu & London, 2010). The implementation of BIM has 

been linked with several difficulties and pitfalls, exemplified by the “BIM's seven deadly 

sins” (Holzer, 2011). A growing stream of research is exploring the challenges of its 

implementation (e.g., Bosch-Sijtsema et al., 2017; Vass & Gustavsson, 2017; Linderoth, 
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2010). Further, critical voices are being raised about BIM as the solution to all the industry’s 

problems (Dainty et al., 2015). The hype around the BIM concept has been examined (Fox, 

2014) and Miettinen and Paavola (2014) even term the current perception of the technology as 

the “BIM Utopia”. 

A lot of research has been dedicated to uncovering the ways in which the fragmented AEC 

industry can be influenced to adopt technologies such as BIM (e.g., Azhar, 2011; Yan & 

Damian, 2008). BIM, as an example of a systemic innovation (Cao et al., 2017), was 

developed to establish inter-organisational change among most, if not all, actors associated 

with a construction project. The main consensus in this field of innovation studies is the 

understanding of client organisations as needed ‘innovation champions’ (Kulatunga et al., 

2011) and as drivers for industry change (Porwal & Hewage, 2013). In their role as clients, 

these organisations are able to exercise their influence and demand change towards new work 

practices and implementation of desired technology among the actors partaking in their 

construction projects (Porwal & Hewage, 2013; Kulatunga et al., 2011). Further, systemic 

innovations such as BIM are expected to have a major impact at the project level rather than 

among individual actors, thus arguing for client organisations as the actors with the greatest 

potential benefit from its implementation (Elmualim & Gilder, 2014; Olofsson et al., 2008).  

Following this discussion, government-sanctioned BIM implementation initiatives are being 

conducted in many countries, such as the US, UK, Finland, Norway, Denmark and Singapore 

(Wong et al., 2010). In the UK, government authorities specified that all public contracts from 

2014 onwards must contain requirements for the use of BIM (Cabinet Office, 2011:14). The 

largest Swedish infrastructure client, The Swedish Transport Administration (STA), has been 

developing its implementation of BIM since 2010. The STA has decided to implement BIM in 

all its construction projects with the explicit goal of increasing productivity within the 

Swedish construction industry. 

1.2. Purpose 

The actions that public clients undertake to influence the AEC industry to adopt BIM present 

empirical examples of the implementation of technology within a complex and fragmented 

context. The term ‘implementation’ has many different meanings and, especially in rational 

epistemological settings, is viewed as a deterministic process (e.g., Eadie et al., 2013; Jung & 

Joo, 2011). In this thesis, however, the term is used in its literal meaning: the process of 

translating an idea from concept to reality. Thus, ‘implementation’ is used to describe the 

process in which technology is applied to an organisational setting in order to reach a certain 

goal. It does not assume that the technology developer’s original idea is fulfilled, however. 

Instead, the term is understood from a relational approach to organisation studies, where 

organisational change is viewed as an emergent process, and a result of a multitude of internal 

and external influences (Bakken & Hernes, 2006).  

The implementation of BIM can be viewed as a change process, taking advantage of the 

potential benefit expected from a new technology. This implementation aims to influence 

actors associated with the construction industry to change towards BIM-centric work 
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practices. As this change is expected to improve collaboration and integration across 

disciplines, the implementation process is relevant not only to individual actors, but also to 

the whole industry. However, the expected benefits of an innovation do not assure its transfer 

or diffusion (Latour, 1987). Thus, the initial expectations of a new technology might not be 

realised. Therefore, it is important to acknowledge how implementation of technology 

includes many different perspectives from all actors linked to the system in which it is 

implemented. Consequently, the use of technology will be formed by the organisational 

context, the network of actors in which it is implemented, and the norms that are developed 

within this network. 

In fragmented environments such as construction, the influence that client organisations 

possess over other actors is not absolute. Instead, client organisation’s influence is rather 

limited and dependent on several factors. Harty (2008) describes situations where the change 

processes extend beyond the control of a strong leading actor as being ‘relatively unbounded’. 

In relatively unbounded environments, the leading actor will not possess perfect influence to 

demand change in the desired direction, but must instead convince other actors of the benefits 

of the change process. In order to understand innovation processes, the concept of ‘relative 

boundedness’ argues for tracing networks of association (Harty, 2008), i.e., to follow 

connections in which one actor strives to influence others – a process which can be 

understood as a sociology of translation (Callon, 1984). 

The importance of public clients as needed innovation champions, as indicated in earlier 

research, emphasises the relevance of their role in initiating a network around BIM 

implementation. Analysis of how such networks are created, and the mechanisms that 

facilitate or hinder them, has already been done from the project perspective (Linderoth, 

2010). However, there is a lack of studies that widen the scope to include the larger 

organisational context. More research has also been requested to explore challenges related to 

BIM implementation (e.g., Bosch-Sijtsema et al., 2017; Vass & Gustavsson, 2017; Dainty et 

al., 2015). Further, Cherns and Bryant (1984) and Havenvid et al. (2016) find that the role of 

clients as drivers for change tends to be oversimplified and underexplored. 

The purpose of this study is to problematise and contribute with reflective perspectives on the 

role of client organisations as drivers for industry change by implementation of information 

technology. To fulfil this purpose, the implementation of BIM led by the STA, has been 

explored. This implementation is viewed as an empirical example of how a large public client 

organisation has implemented a specific technology in order to influence an industry. To 

analyse the findings, inspiration has been drawn from actor-network theory (ANT), and the 

theory of sociology of translation (Callon, 1984) has been applied as an analytical lens. 

The following research questions are developed to fulfil the purpose:  
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1.2.1. Research Questions 

RQ 1: What are the challenges for clients when implementing information 

technology to influence organisational change in the construction industry? 

This research question is aimed at exploring the preconditions for the implementation of 

information technology, such as BIM, into an organisational context with the goal of 

achieving change. Which issues has earlier research found to be problematic and challenging 

in this process? In answering this research question, a reference point is created from which 

the later research questions continue the pursuit of fulfilling the purpose of this thesis.  

This research question is addressed in some part in all appended papers but mainly in papers I, 

II and IV. 

RQ 2: How can the implementation of BIM be understood as a process of 

translation? 

The STA is implementing BIM not only to establish change in its own organisation, but to 

influence the whole industry to adopt this new technology and thereby increase overall 

productivity. Thus, change is not only intended to happen in-house, but to influence a larger 

context. This research question addresses the process in which one actor at the STA tries to 

impose itself, first on the whole intra-organisational network of the STA and then on the 

industry as a whole. Following this research question, the actions taken as a part of the BIM 

implementation process are of interest, or, from a ‘sociology of translation’ perspective, how 

BIM has been translated by the STA. 

This research question is mainly addressed in papers I, III and IV. 

RQ 3: How can the role of the project manager and the public client be 

developed for the implementation of information technology to achieve 

organisational change? 

As a public client, the STA is implementing BIM to act as a driver for inter-organisational 

change in the construction industry. This translation is being conducted at several different 

levels and by different actors; from an intra-organisational change initiative at the STA to 

individual project managers in construction projects. This research question addresses what 

we can learn from viewing this implementation as a process of translation and also how the 

roles of the project manager and public client can be developed according to this knowledge. 

This research question is mainly addressed in papers IV and V. 

1.3. Thesis Outline 

In order to fulfil its purpose and address the three research questions, the thesis is structured 

as follows. Chapter 2 presents a literature overview, providing a foundation for the thesis by 

detailing earlier research studying the implementation of new technology and innovations. 

This literature overview also presents the technology (BIM) on which this thesis focuses. It 

then presents a definition of how BIM is viewed in thesis and thus how it should be 
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understood when reading it. In this way, chapter 2 identifies the research field to which this 

thesis will contribute. Chapter 3 presents the analytical framework that has been used in the 

appended papers, as well as in the discussion in chapter 6. It describes ANT and how theory-

loaded concepts should be understood when reading this thesis. Additionally, chapter 3 

presents in detail the theoretical frameworks used in the appended papers, i.e., sociology of 

translation and receptive contexts for change.  

The thesis continues with an in-depth description of the process of collecting empirical 

material during the research project. Chapter 4 describes the case study of how the largest 

infrastructure client in Sweden is implementing BIM to influence the industry to change. It 

then describes the methods used in the study of this change process and the implications and 

limitations of these choices. Chapter 5 then presents the thesis’ five appended papers, and 

gives a short summary of their contents as a support for the discussion in chapter 6. 

Chapter 6 takes it departure from the research questions presented in chapter 1 and discusses 

how the appended papers have addressed them. It also develops a discussion with insights 

from earlier research and input from theory. In this way, chapter 6 ties together the earlier 

chapters and presents how the research questions have been addressed. Lastly, chapter 7 

presents the conclusions drawn in the thesis and how these contribute both to theory and 

practice. 

1.4. Appended Papers 

Paper I: Translating Building Information Modelling: A Study of the BIM 

Implementation Process at a Large Swedish Client Organization 

Lindblad, H (2016). Translating Building Information Modelling: A Study of the BIM 

Implementation Process at a Large Swedish Client Organization. In: P W Chan and C J 

Neilson (Eds.) Proceedings of the 32nd Annual ARCOM Conference, 5-7 September 2016, 

Manchester, UK, Association of  researchers in Construction Management, 123-132. 

Paper II: Public Clients as Drivers for Industry Change? Exploring BIM 

Implementation at a Large Public Client 

Lindblad, H., & Gustavsson, T. K. – “under review”, Construction Management and 

Economics, submitted 29-Dec-2018. 

Paper III: Black Boxing BIM: The Public Client’s Strategy in BIM Implementation 

Lindblad, H. (2019). Black boxing BIM: the public client’s strategy in BIM implementation. 

Construction Management and Economics, 37(1), 1-12. 

Paper IV: Project Managers as Involuntary Policy Implementers? The case of 

Implementing BIM  

Lindblad, H & Gustavsson, T K (2018). Project Managers as Involuntary Policy 

Implementers? The Case of Implementing BIM. In: Gorse, C and Neilson, C J (Eds.) 

Proceeding of the 34
th

 Annual ARCOM Conference, 3-5 September 2018, Belfast, UK, 

Association of Researchers in Construction Management, 465-474. 
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Paper V: Client’s Procurement Policies for Promoting BIM Implementation and 

Innovation in Construction 

Lindblad, H & Guerrero, J R (2018) – “under review”, special issue in Construction 

Management and Economics, BIM policy and management, submitted 4 Jan, 2019. 

1.4.1. Distribution of Work 

Of the five papers appended to this thesis, three were developed and written in collaboration 

with other authors. Here follows a short summary of the distribution of work between the 

authors of the appended papers:   

Paper I 

Lindblad is the sole author of this paper.  

Paper II 

This paper is a developed version of a conference paper submitted to ARCOM 2017, 

(Lindblad & Gustavsson, 2017). Lindblad collected the empirical material for this paper and 

developed the underlying idea, while Gustavsson provided continuous feedback and 

discussions in the further development of the paper. It was co-written by the two authors. 

Paper III 

Lindblad is the sole author of this paper. 

Paper IV 

Lindblad collected the empirical material for the paper and developed the underlying idea, 

while Gustavsson provided continuous feedback and discussions in the further development 

of the paper. It was co-written by the two authors. 

Paper V 

This paper is a developed version of a conference paper submitted to ARCOM 2018 

(Guerrero & Lindblad, 2018). Lindblad developed the conference paper into the journal paper 

that is appended to this thesis, through feedback and constructive discussions with Guerrero. 

The original conference paper was co-written by the two authors, who both contributed 

empirical material and collaborated in the analysis.  

1.5. Additional Publications 

BIM Implementation and Organizational Change: A Case Study of a Large 

Swedish Public Client  

Lindblad, H., & Vass, S. (2015). BIM Implementation and Organizational Change: A Case 

Study of a Large Swedish Public Client. Procedia Economics and Finance, 21, 178-184. 

Organising the Implementation of BIM: A Study of a Large Swedish Client 

Organization 

Lindblad, H. (2016). Organising the Implementation of BIM: A study of a large Swedish 

client organization. Proceedings of the CIB World Building Congress 2016, 356-367. 
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Receptiveness for Change: The Case of a Public Client 

Lindblad, H., & Gustavsson, T. K. (2017). Receptiveness for change: The case of a public 

client. In: 33rd Annual Association of Researchers in Construction Management Conference, 

ARCOM 2017, Fitzwilliam College, Cambridge, United Kingdom, 4 September 2017 through 

6 September 2017, 64-72. Association of Researchers in Construction Management 

(ARCOM). 

Client Strategies for Stimulating Innovation in Construction 

Guerrero, J R & Lindblad, H (2018). Client Strategies for Stimulating Innovation in 

Construction. In: Gorse, C and Neilson, C J (Eds.) Proceeding of the 34
th

 Annual ARCOM 

Conference, 3-5 September 2018, Belfast, UK, Association of Researchers in Construction 

Management, 485-494. 
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2. Literature Overview 

This thesis is on the topic of the implementation of information technology to achieve 

organisational change. To set up this discussion, some further insight into the concepts of 

implementation and innovation, as well as the particular characteristics of the implemented 

technology (BIM), is needed. In this chapter, these concepts will be addressed. 

2.1. Information Technology and Change 

Due to the perception of the AEC industry as fragmented (Fulford & Standing, 2014), 

conservative (Nam & Tatum, 1997), inefficient (Vrijhoef & Koskela, 2000), and in need of 

structural change (Egan, 1998), the topic of how to achieve change is a well-discussed topic 

(e.g., Karrbom Gustavsson, 2018; Ozorhon & Kutluhan, 2017; Havenvid et al., 2016; 

Bygballe & Ingemansson, 2014).  

One driver for change often mentioned is digitalisation. How information technology can be 

implemented and how it influences change is a topic of interest in numerous studies (e.g., 

Porwal & Hewage, 2013; Linderoth & Jacobsson, 2008; Orlikowski & Iacono, 2001; 

Orlikowski, 1992; Markus & Robey, 1988). However, even if it is claimed to have a 

recognised potential, the use of information technology for intra- and inter-organisational 

coordination and information exchange has been limited (e.g., Wikforss & Löfgren, 2007). 

Factors found to explain the limited adoption of such technology are: the fragmentation of the 

industry and the lack of integration between the design and production processes (Dainty et 

al., 2006), a focus on solving technical problems to the detriment of organisational issues, and 

difficulties for existing technology solutions to fulfil the interests of varying professional 

groups (Wikforss & Löfgren, 2007). Further, the project-based nature of construction, with its 

temporary constellations providing unique solutions for a client, is argued to be a major factor 

behind these difficulties (Bygballe & Ingemansson, 2014). The AEC industry is also a highly 

regulated environment that influences how technology is implemented and used in projects 

(Blayse & Manley, 2004). 

To increase the adoption of new technology, the role of public client organisations is 

emphasised, and has even been described as critical (Lee & Yu, 2015; Smith, 2014; Takim et 

al., 2013; Azhar, 2011). Clients are described as, for example, ‘innovation supporters’ (Nam 

& Tatum, 1997), ‘change agents’ (Haugbølle et al., 2015), ‘system integrators’ (Winch, 1998) 

and as ‘innovation champions’ (Kulatunga et al., 2011). In such roles, clients are centrally 

positioned to encourage the adoption of technology by establishing a supportive environment 

through the use of promotions, incentives, regulations and guidelines (Singh, 2014). Public 

clients are also argued to have the power to specify requirements in the procurement of 

projects and are expected to benefit from more sustainable and efficient processes as long-

term owners (Smith, 2014; Linderoth, 2010). However, this view of clients as the crucial 

factor in the implementation of technology has also been questioned; Cherns and Bryant 

(1984) and Havenvid et al. (2016) argue that the client’s role as a driver for change in 

construction tends to be oversimplified and underexplored. 
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In studies of the adoption and use of information technology, the importance of taking the 

implementing organisation and its context into account has been recognised in the information 

systems research field for decades (e.g., Lucas, 1975). One reason why implementation of 

new information technology fails is the ‘over focus’ on the technology while neglecting the 

integration of the technology into the organisation (Lucas, 1975). This understanding is 

further developed by Kling (1980) and Markus and Robey (1988), who challenge the 

deterministic view of change that tends to, overemphasise managers’ rationality in directing 

change and the capability of technology to create predictable changes in organisational 

processes. Instead, they argues for viewing technology’s influence on implementing 

organisations from a relational perspective, where organisational change is viewed as an 

emergent process, and as a result of a multitude of internal and external influences (Bakken & 

Hernes, 2006).  

The process of implementing information technology can thus be described as social process 

involving numerous actors linked to both an intra-organisational and a broader inter-

organisational context (e.g., Robey & Bourdreau, 1999; Newman & Robey, 1992). The 

context can be understood as a socio-political structure, in which the implementation takes 

place, including: industry characteristics, political agendas and power relations (Pettigrew, 

2013). When changes are driven by the implementation of new technology, it is likely that 

programmes of action that are inscribed in the technology will challenge the existing cultures, 

structures and power relations in the organisation (e.g., Orlikowski, 2000, 1992). Further, 

information systems research shows how the introduction of new information and 

communication technology, when applied in an organisational context, often drifts away from 

the initial intentions or purposes of the developer (Holmström & Stalder, 2001; Ciborra, 

1997). It also shows how technology, rather than simply changing an organisation, is itself 

also shaped ‘in use’ (Cowan, 1999; Grint & Woolgar, 1997). Even if the technology appears 

to have objective forms and functions at a specific point in time, this varies over  time  due  to  

varying contexts  and  different  users  assigning  meaning  to  the technology  (Linderoth & 

Pellegrino, 2005; Orlikowski, 1992; Pinch & Bijker, 1987). Thus, actors’ frames of reference 

are continuously constructed and refined in practice, and are based on past experience and 

new knowledge gained from, for example, the development of new features or a redefined use 

of a technology (Linderoth & Jacobsson, 2008). 

The characteristics of the context of the AEC industry thus directly influence the 

implementation of information technology in this environment. The project-based way of 

organising in the AEC industry, with its prioritised focus on time and costs, creates a conflict 

with the process of implementation and development of technology that is characterised by 

ambiguity and an indefinite duration of the implementation process that continues long after 

the conclusion of a construction project (Linderoth & Jacobsson, 2008). Unless immediate 

benefits are perceived through the adoption and use of the technology, it will not be used 

(Linderoth & Jacobsson, 2008).  
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2.2. Technology Implementation and Innovation 

In the quest to improve the AEC industry, the issue of how to realise the sought-after benefits 

of new technology, i.e., the implementation of technology, has been an issue of interest for 

decades. Especially due to the presumed benefits of digitalisation, this area of research has 

become even more prominent. However, studies of this subject tend to take a deterministic 

approach, assuming an outcome and trying to eliminate barriers hindering the implementation 

process to reach that outcome. 

2.2.1. On the Subject of Innovation 

The topic of how to understand the concept of ‘innovation’ is well-discussed and understood 

differently by various stakeholders (Blayse & Manley, 2004). The issues of how to achieve 

innovation and reap the benefits are also of constant interest, and are studied in numerous 

industries and from several fields of disciplines of research. In the context of the construction 

industry, the following definition given by Slaughter (1998) well describes the innovation 

concept: 

“Innovation… is the actual use of a nontrivial change and improvement in a process, product, 

or system that is novel to the institution developing the change”  

 - Slaughter (1998, p.226) 

This definition highlights the relationship between organisational change and innovation. In 

order to achieve innovation, there is a need for nontrivial change. Thus, organisational change 

represents a subset of the innovation concept. This definition highlights how technology in 

itself can never constitute an innovation. Instead, it is the use of technology, and the change 

this use brings which constitute the innovation. Further, according to this definition, 

innovation must bring ‘improvement’, thus, innovation can only be observed after it has been 

successfully implemented. Therefore, presenting an un-implemented technology or concept as 

an ‘innovation’ does not match this definition, as it should never be taken for granted that the 

implementation will generate the expected improvement.  

Within construction, as in other fields, the issue of innovation has been studied for decades. 

Slaughter (1998) elaborates on the concept and categorises innovation into models based on 

the characteristics of the innovation. The models of construction innovation are: 

 Incremental innovation – minor changes based on current knowledge and experience.  

 Radical innovation – a consequence of a breakthrough in science or technology 

resulting in substantial changes to the nature of the industry.  

This dimension of the models for construction innovation refers to how disruptive the 

innovation is, how the organisational change linked with the earlier operations, and what 

triggered the change. Incremental innovations change and develop the current practice at an 

organisation; over time, this might result in substantial change, however, every single step 

will only be minor and based on the previous practice. Radical innovation, on the other hand, 
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represents revolutionary ideas that, when implemented, have a substantial impact on the 

organisation. In this way, radical innovation can represent ‘disruptive technologies’. 

“Disruptive technologies bring to market a very different value proposition than had been 

available previously” (Christensen, 2013, p. xv) and thereby change the basis for competition 

on the market (Danneels, 2004).  

Slaughter’s (1998) models for construction innovation also subdivide innovation based on 

their field of impact and depending on which actors are influenced by the innovation. 

Innovations can be described as: 

 Modular – a significant change to an individual component that does not extend its 

influence beyond that component. 

 Architectural – small changes to individual components that bring substantial changes 

to the link with other components and systems. 

 Systemic – the integration of multiple integrated innovations. 

These models of innovation describe the influence of the innovation, from incremental to 

radical. Systemic innovations can be understood as:  

“…a situation where an innovation system goes beyond the boundaries of a single 

organization, and multiple innovations need to be co-ordinated”  

 - Midgley and Lindhult (2017, p. 2) 

In contrast to the simple, incremental innovation that requires only a small change (Slaughter, 

1998), systemic innovations require coordination between several different actors (Taylor & 

Levitt, 2004). The models describe the extent to which the innovation influences the network 

of actors that are involved with its application, from single actors to a large system in an inter-

organisational landscape. Within construction however, it is increasingly accepted that 

innovation tends to involve a multitude of components and participants in the system (Blayse 

& Manley, 2004).  

2.2.2. Implementing Technology in Construction 

Generally, innovation literature takes its departure in the assumption that all industries follow 

a product development model in the innovation process (Winch, 1998). According to this 

model, organisations introduce new products as a response to market signals, i.e., when there 

is a perception of new needs on the market, the process of developing, producing and 

releasing products is initiated. This development process follows limited and distinctive life 

cycles and the opportunity to innovate shifts as the process progresses from the development 

of the product in the early stages, to production later on. In this model, innovation is mostly 

linked to a single firm, the suppliers to which are only included to ensure that the product can 

be produced. As industries become more integrated with larger more complex networks, more 

attention needs to be given to the innovation process within this network of firms. Thus, the 

innovation process extends beyond the single firm. This product development model has long 

been present in the understanding of innovation in construction. However, as construction 
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often presents an environment with a multitude of interlinked actors who are all working 

towards fulfilling the needs of the client, other models have been developed that are more 

applicable to the AEC industry. 

Complex product systems, as described by Miller et al. (1995), are a more complex model 

that consists of many interconnected elements and system properties, and expresses how small 

changes to one element can have large implications elsewhere in the system. Therefore, such 

small changes can have a large influence on users in the innovation process. Based on this 

model, Winch (1998) proposes a model for describing innovation in construction that takes 

the specific contexts and characteristics of the AEC industry into account. In this model, 

Winch (1998) describes an innovation superstructure with an associated innovation 

infrastructure that are both connected by the actions of what Winch calls ‘systems 

integrators’. Systems integrators are the individuals who manage the implementation of a 

solution that is aimed at becoming an innovation. They manage the implementation where one 

instance of a solution is transferred to the whole superstructure of the construction sector. 

Thus, it is the systems integrators who manage the change process linked to the innovation. 

Winch (1998) is not the only one pinpointing the importance of individuals as mediators of 

innovation. As most innovation in construction tends to extend beyond the individual 

component and express characteristics of architectural or systemic innovation (Blayse & 

Manley, 2004), the importance of individuals as system integrators increases. Nam and Tatum 

(1997) show that the roles of the principal architect/engineer and the main contractor are 

crucial for this type of innovation. When these actors are convinced of the merits of the 

innovation and possess the right skillset to incorporate the innovation within the system, the 

implementation has larger chances of success. When these prerequisites are lacking, systemic 

innovation will be slow. Slaughter (1998) also emphasises the importance of individuals in 

mediating systemic innovation and says that ‘innovators’ need to be: “able to exercise the 

technical competence and project responsibility and control to achieve coordination 

cooperation across the system(s)” (p.228). These ‘innovators’ are very similar to the systems 

integrators of Winch (1998). Thus, research on construction innovation shows that, in order to 

facilitate the transfer of an innovation to the whole inter-organisational innovation 

superstructure of the AEC industry, there is a large reliance on individuals who can manage 

this implementation and persuade industry actors of the benefits of accepting the desired 

solution.  

2.2.3. Client Role in Technology Implementation 

In the AEC industry, it is generally accepted that innovation tends to stem from one of two 

preconditions (Harty, 2008). First, innovative solutions are created to meet external needs, 

generally as a response to new demands; mostly from clients (e.g., a contractor adopts a new 

type of product to fulfil the requirements of their client). Secondly, innovation can also be 

initiated by incorporating new technology from other sectors that is introduced to the 

environment of construction (e.g., the concept of lean production from car manufacturing 

inspired actors in construction to streamline the project process). The first of these 

preconditions especially is often an important initiator for change in the industry. As actors 
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able to dictate demands to suppliers, client organisations are argued to be in a singularly 

important position when promoting new innovation (Loosemore, 2015), and are key actors for 

introducing innovations to the construction industry (Blayse & Manley, 2004). They are also 

often described as the actor with the most potential gain from the introduction of new 

innovative solutions. Systemic innovations, such as BIM, are expected to impact the inter-

organisational network of the construction project, not just individual actors, thus positioning 

the client as the greatest potential beneficiary of its implementation (Elmualim & Gilder, 

2014; Olofsson et al., 2008). Also in situations where the client itself does not have a direct 

need of the innovation, it can benefit indirectly by having other needs fulfilled by it (Singh, 

2014). 

Blayse and Manley (2004) describe two ways in which clients can act in their role of 

enhancing innovation: 

 Presenting specific and novel requirements for the project to developers, suppliers, 

contractors and operators. 

 Pressuring project participants to improve the building’s performance, overall 

characteristics, project flexibility, and generally demanding a higher quality of work. 

The role of client organisations as promoters of innovation is not only well established in the 

literature, it is also accepted by many policymakers. In the UK, policy identifies experienced 

clients as “the main institutional leader in stimulating construction innovation” (Winch, 1998, 

p.276). In contrast to manufacturing, where buyers only present their requirements for 

innovative solutions, thus presenting passive incentive for change, the construction client is 

not the mere buyer of a product but a key player in the construction process. In this role, more 

demanding and experienced client organisations are more likely to stimulate innovation in 

projects they conduct (Barlow, 2000). In order to take on this role and stimulate innovation, 

the technical competence of clients is a major factor (Nam & Tatum, 1997). Further, Nam and 

Tatum (1997) assert that clients with high levels of technical competence tend to actively 

participate in the project’s execution, thus enabling clients to influence actors linked to the 

project. Technical competence helps clients to react in a timely manner to innovative 

proposals, thereby enabling innovation. Additionally, in order to establish incentives for 

project-related actors to adopt the innovation proposed by clients, a need for a gain-sharing 

approach has been identified. When actors are rewarded for the innovation, they are 

incentivised to adopt new ideas (Winch, 1998). The value gained from the innovation should 

thus be shared in the project coalition to establish incentives for all associated actors to 

change.  

By contrast, much management literature presents strategies of how to manage the innovation 

process to ensure commercial success. Here, innovation is viewed as a natural part of 

technological development and a stepping stone for economic growth, and this understanding 

has made the concept popular in public policy (Widmalm, 2008; Eklund, 2007). From this 

perspective, there are three factors of particular relevance to establishing the right conditions 

for a successful innovation: the novelty of the new solution, the financing of the 

commercialisation process and, if the new solution is developed outside a commercial setting, 
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transfer support (Ingemansson, 2010). However, this type of reasoning is more closely in line 

with the promotion of an invention rather than an innovation. Inventions represent novelty of 

some sort, but, in order to become an innovation, the new solution does not only need to be 

transferred from one context to another – it will also have to fit these new contexts 

(Håkansson & Waluszewski, 2007). 

This deterministic view of the innovation process tends to disregard the actual use of a new 

solution, thereby giving a misguided understanding of how to promote an innovation process. 

The focus tends to be directed towards the possibilities of the proposed solution and not on its 

actual use, thereby prioritising financing and transfer support over a deeper understanding of 

the environment in which the solution will be used (Bygballe & Ingemansson, 2011). Further, 

this view argues for competition rather than interaction as the more effective promoter of 

innovation (Bygballe & Ingemansson, 2011). The promotion of competition is grounded in an 

economic orthodoxy, which in turn is based on models of the business landscape as a market 

in which innovation is initiated by either suppliers or users, with price and demand as the only 

driving forces (Mankiw, 1998; Solow, 1956). From this perspective, innovation is not a 

relational development process between producers and users, but a linear process of new 

solutions being ‘pushed’ by technology providers or ‘pulled’ by users or clients with specific 

demands.  

Thus, client organisations have been found to be central to the innovation process, either by 

influencing industry actors to adopt an innovation, or by making use of the competitive nature 

of the industry to encourage industry actors to innovate. However, clients are a heterogeneous 

group (Sexton et al., 2008; Newcombe, 2003). Professional clients tend to possess more 

capabilities to innovate when compared with occasional clients, and such capabilities are 

relevant to “mobilise greater resources to acquire and assimilate innovations” (Hartmann et 

al., 2008, p. 440). The innovation capability among professional clients is also linked to the 

internal structure of the client organisation itself – especially in terms of specialised units and 

individuals that engage in innovative activities throughout several projects (Bygballe & 

Ingemansson, 2011). This is an example of the relevance of the systems integrators as 

described by Winch (1998) and Slaughter (1998) who are said to contribute significantly to 

the overall innovation capability of the client (Hartmann et al., 2008). Clients also tend to be 

risk-averse and this highlights the importance of acknowledging them as part of a larger 

network of project stakeholders, where other stakeholders largely react to client specifications 

and policies (Ivory, 2005). 

However, this description of client influence over the innovation process in construction is not 

unanimously accepted. Client organisations might not possess the needed prerequisites or be 

in a position to demand change in accordance with what is being suggested. Such situations 

can be further described by the concept of ‘relative boundedness’. 

2.2.4. Relative Boundedness in Construction  

In instances where there are actors with the competence to take on the role of strong systems 

integrators, implementation can be effectively guided. Harty (2008, p.1032) describes these 
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circumstances as ‘relatively bounded’ as “there is a coherent centre that aligns the various 

parties and entities involved”. However, this is not always the case – especially not in 

construction. In instances where the implementation of an innovation extends beyond the 

control of the implementer, the patterns described above do not necessarily follow. In such 

cases, the implementation process can be viewed as relatively unbounded. To describe how 

innovation is implemented in these more complex instances, Harty (2008) presents the 

concept of relative boundedness, which does not only relate to the innovation itself, but also 

takes into account the context in which the innovation is implemented. Thus, the 

implementation of the same innovation into two different contexts can be more or less 

bounded, depending on the characteristics of the contexts in which it is implemented. Relative 

boundedness, therefore, describes how different challenges and thereby varying outcomes can 

be expected with different implementing circumstances. The concept of relative 

unboundedness thus avoids the assumption that innovations always take place in 

homogeneous and coherent settings. Instead, it shows “how the characteristics of an 

innovation are transformed and shaped in practice, rather than simply diffused as stable, 

unchanging artefacts with fixed characteristics” (Harty, 2008, p. 1032).  

The AEC industry presents an environment with simultaneously high levels of fragmentation 

and collaboration among a multitude of actors. Further, the industry is described as “a loosely 

coupled system” (Dubois & Gadde, 2002), which makes innovation and change challenging. 

As innovation, as earlier stated, tends to involve a multitude of components and participants 

within the system of a construction project (Blayse & Manley, 2004), the concept of relative 

boundedness becomes helpful in attempting to understand the sequences of inter-

organisational project work (Harty, 2008). From this perspective, implementation and its 

effects cannot always be perfectly controlled by a single actor. In order to successfully 

influence a relatively unbounded context, there is a need for collaboration and alignment of a 

multitude of actors from various disciplines and organisations.  

In studies of how actors try to influence inter-organisational change in the pursuit of 

achieving an innovation in a relatively unbounded landscape, the key issue is to trace 

networks of associations. The network of connections between different actors, irrespective of 

their role in the project or organisation becomes relevant to study. From this perspective, 

implementation is viewed as a negotiation between actors associated with a change process. 

Questions of who or what is included and excluded from these negotiations, together with 

how these inclusions and exclusions are preformed, are central to the study (Harty, 2008).  

The concept of relative boundedness challenges the assumptions of a coherent implementation 

process and emphasises how, instead of having a strong influence over actors linked to the 

project, clients have to implement new solutions through negotiation. In this way, the 

negotiations that make up initiatives to innovate come about through mutual interest, rather 

than a simple focus on individuals, the mediator/innovator/systems integrator, and their 

preconditions. 
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2.3. BIM – A Technology in Construction 

As one of the most discussed topics related to construction innovation, Building Information 

Modelling (BIM) is being implemented in numerous settings across the AEC industry. Much 

knowledge has been gathered about what has been learned from these implementations of 

BIM. What can these earlier studies tell us to better understand the current implementation of 

BIM that is the focus of this thesis? 

Eastman et al. (2011) begin the first chapter of their ‘BIM handbook’, describing BIM as 

follows: 

“Building Information Modelling (BIM) is one of the most promising developments in the 

architecture, engineering and construction (AEC) industries.”   

 - Eastman et al. (2011, p.1) 

This quite positivistic description of BIM describes a common perception of BIM in large 

parts of academia and most of the AEC industry. Within this group, BIM is described as ‘a 

new paradigm’ within construction, which is able to address many of the problems associated 

with the AEC industry (Azhar, 2011). The benefits of BIM are expected to range from a 

reduction in both the time and cost of projects, while simultaneously enabling a higher quality 

product (Yan & Damian, 2008). BIM is also claimed to be able to improve collaboration 

within construction projects and thereby bridge the fragmented nature of the AEC industry 

(Azhar, 2011). 

Despite this very promising depiction of BIM, together with several case studies presenting 

positive results of it (e.g., Davies & Harty, 2013; Barlish & Sullivan, 2012; Azhar, 2011; 

Eastman et al., 2011), the industry has been cautious in its implementation (Smith, 2014; Gu 

& London, 2010). Several difficulties are linked with BIM implementation in the fragmented, 

highly regulated and conservative construction industry (Bosch-Sijtsema et al., 2017; Vass & 

Gustavsson, 2017; Linderoth, 2010). For BIM to be most beneficial, major changes have to be 

made, not only to the tools used but also to work practices and business processes linked to 

construction (e.g., Bryde et al., 2013; Taylor, 2007). Other challenges are more directly linked 

with the digital technology linked to BIM – factors such as interoperability, standardisation 

and the development of new tools are still problematic (Steel et al., 2012; Azhar, 2011). 

Further, organisational implementation barriers exist, such as legal issues, changing work 

practices, training of practitioners, etc. (Azhar, 2011; Tse et al., 2005; Bernstein & Pittman, 

2004).  

A growing stream of research criticises BIM, arguing that it has not yet shown its promised 

benefits (e.g., Fox, 2014; Jung & Joo, 2011). Fox (2014) and Dainty et al. (2015) claim that 

highlighting the high expectations of BIM as an enabler of industry change and substantial 

improvement, while simultaneously disregarding the real difficulties, constitutes hype. 

Characteristics of this hype can be found in the increasing amount of literature describing 

technological visions, promises of change, and the forecasting of new opportunities 

(Miettinen & Paavola, 2014). At the same time, this literature tends to disregard many of the 
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social and organisational factors that constrain and complicate the realisation of the vision. 

Miettinen and Paavola (2014) even present the current description of BIM as a ‘BIM Utopia’. 

To address the industry’s reluctance to adopt BIM on a wide scale, several studies have 

brought forward suggestions of how this change process can be accelerated. Client 

organisations in general and public clients in particular, are described as change agents that 

are needed to establish demand for BIM. The client role has been described as a needed 

driving force in the implementation and use of BIM (Wong et al., 2010, 2011). A consultancy 

report shows that client-driven BIM implementation has the best chance of success and that 

government mandates seem most effective to influence public clients to take on this role 

(McGraw Hill, 2014). Further, client organisations are argued to be the actors with the most to 

gain from BIM implementation and that, given their position to demand BIM in procurement, 

and thus should take on the role of change agents (Smith, 2014; Linderoth, 2010).  

Following this discussion, many governmental authorities and public clients have begun to 

investigate how BIM can be implemented within their contexts and how they can support 

industry-wide adoption of BIM. Examples of such initiatives can be found in, for example, the 

USA, UK, Finland, Norway, Denmark and Singapore (Wong et al., 2010). Kassem and 

Succar (2017) present the policy actions taken by 21 countries relating to BIM, ranging from 

encouraging BIM use to incentivising or enforcing such use. The BIM initiatives in these 

countries are developing differently, with some countries advancing further than others. In the 

UK, for example, there is currently a policy that all public contracts awarded from 2014 

onwards contain requirements specifying that all project participants should work 

collaboratively through the use of BIM (Cabinet Office, 2011:14). In Sweden, the largest 

public infrastructure client is taking inspiration from the UK and is currently preforming an 

initiative to influence the Swedish infrastructure branch of the construction industry to adopt 

BIM. This initiative follows the expressed goal of increasing productivity, both in internally 

but also, and maybe foremost in the AEC industry as a whole. 

2.3.1. What is BIM? 

How should we understand BIM, in what ways is it thought to influence change in the AEC 

industry, and what does this ‘new paradigm’ constitute? BIM is not easily defined and pinned 

down; it is rather a concept with a multitude of meanings and, depending on whom you ask, 

you will get different descriptions. The task of finding a definition of BIM has been addressed 

by many different scholars, whose definitions tend to agree on the fundamentals of BIM as 

the use of digital building information. When it comes to details, however, there is significant 

variation. BIM has, for example, been defined as follows: 

“A modelling technology and associated set of processes to produce, communicate and 

analyze building models”   

 - Eastman et al. (2011, p.16) 
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Other definitions focus on the life cycle aspects of BIM, for example: 

“A methodology to manage the essential building design and project data in digital format 

throughout the building's life cycle”  

 - Penttilä (2006, p.403) 

In addition to such academic definitions, BIM interest organisations like ‘Building SMART’ 

have devised their own definitions. Without any commonly accepted definition of BIM, a lot 

of ambiguity exists around the concept. Especially among practitioners in the industry, the 

understanding of BIM varies substantially. This has resulted in a spectrum of what can be 

understood as BIM, with some actors seeing BIM as the use of 3D models, while others 

require more specific aspects like ‘object orientation’. In order to address this ambiguity, 

Succar (2009) has devised a BIM framework to better describe the BIM concept.  

Succar’s BIM Framework 

The framework is multidimensional, describing BIM not only in relation to technological 

aspects, but linking it to three different parameters. In this way, the framework connects the 

technology that enables BIM to the actors influenced by it. It also describes how work 

practices and the organisation can change in order to take advantage of the full range of 

possibilities (Succar, 2009). The three dimensions of Succar’s (2009) BIM framework are: 

 BIM Fields – describing the actors and their deliverables in relation to BIM. 

 BIM Stages – describing the maturity of implementation. 

 BIM Lenses – defining the level of analysis needed no identify, assess and quantify the 

other aspects. 

By adopting this multidimensional perspective, BIM can be described in relation to many 

different actors who might perceive and use BIM in different ways. The dimension of ‘BIM 

stages’ in particular relates to the difference between what the BIM concept includes and 

enables. The framework describes BIM Stages as a progressive development of interacting 

policies, processes and technologies influencing different actors and organisations mapped in 

the BIM Fields dimension. The BIM Stages dimension defines a starting point – a ‘pre-BIM 

stage’ – followed by three levels of BIM maturity and ending in a less defined stage, opening 

up for flexibility with further developments. The BIM Stages are: 

 Pre-BIM status synopsis – in this pre-BIM stage, traditional 2D drawings are used as 

the primary information exchange media. Even if 3D is used to a limited degree, these 

models are primarily used for visualisation and not for more advanced uses such as 

quantity take-off or cost-estimation. The relationships between the actors within the 

project are characterised by contractual agreements focusing on risk-avoidance and 

lacking encouragement of collaboration. In this pre-BIM stage, there are low 

investments in technology and a lack of interoperability between different digital 

tools.   
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 BIM Stage 1, object-based modelling synopsis – in this first stage of BIM, information 

is stored and exchanged in object-based 3D models. Actors linked to a construction 

project create separate models for their respective disciplines. Only limited changes to 

work practices are present between this stage and the pre-BIM stage. Even though this 

stage does not contain significant changes to the project process, actors will realise the 

potential benefit in engaging other design and construction actors with similar 

modelling capabilities. This will in turn encourage further development towards higher 

maturity sages.  

 

 BIM Stage 2, model-based collaboration synopsis – in the second BIM stage, actors 

start to collaborate between disciplines through the exchange of models. Instead of 

being used locally, as in earlier stages, models are now exchanged between actors to 

improve collaboration and integration. This exchange can be done using many 

different technical tools depending on each actor’s choice. When reaching this stage, 

some alterations will have to be made to contractual agreements as model-based 

interchanges start to replace documents-based workflows. 

 

 BIM Stage 3, network-based integration synopsis – at this stage, the actors continue to 

develop their exchange of models. Instead of exchanging models, joint semantically-

rich integrated models are created, shared and maintained collaboratively across 

project life cycle phases. During this BIM stage, the models are interdisciplinary nD-

models that allow for complex analysis. Actors now work collaboratively in the 

development of the project, with the use of an extensive, unified and sharable data 

model. As this stage has a substantial impact on the work practices of project 

participants, major reconsideration of contractual relationships, risk allocation models 

and procedural flow will have to be done.  

 

 Integrated project delivery synopsis – this last stage of Succar’s (2009) BIM 

framework presents a long-term vision for BIM. This is a loosely defined goal for 

BIM maturity that includes all relevant visions for BIM, irrespective of their sources. 

This stage represents an open endpoint for the BIM maturity. Initiating in the pre-BIM 

stage and continuing through the well-defined maturity stages, this stage formulates a 

vison for how BIM, when used to its full potential, can establish the sought after ‘new 

paradigm’ in the industry. 

The framework links together several different understandings of BIM present in both 

academia and in practice. Instead of limiting BIM to one single definition, this framework 

views BIM as a progression towards higher maturity levels, where more complex changes are 

needed and more prominent gains can be reached. This way of describing BIM is not unique 

to this framework, with many similarities between it and other descriptions of BIM maturities. 

It is argued that the use of BIM is not static but rather a dynamic change towards higher BIM 

stages. A study by Taylor and Bernstein (2009) shows how a certain actor’s maturity stage 

depends on that actor’s experience with BIM. In order to adopt the higher stages of BIM, 

however, there is a need to develop inter-organisational work practices, as collaboration is a 
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key factor in these stages (Taylor & Bernstein, 2009). In this way, it will not be possible for a 

single actor to adopt the highest BIM stages. Thus, these higher maturity stages of BIM 

present BIM as a systemic innovation (Cao et al., 2017), as its influence exceeds the 

boundaries of one single organisation (Midgley & Lindhult, 2017). It is also argued that it is 

these inter-organisational changes that bring the largest benefits to project outcomes (Taylor, 

2007). 

Similar to Succar’s (2009) framework, the British Standards Institute (BSI) has developed a 

BIM maturity model for describing the different stages of BIM adoption in the UK. This 

model has been developed to categorise the different technical and collaborative aspects of 

BIM in order to enhance understanding of the processes, tools and techniques to be used in 

different stages of BIM implementation. This model has been adapted by many other actors 

currently implementing BIM in various countries.  

Describing BIM as a progressively more complex and developed project process enabled by 

the use of technology bears many similarities to models created in the information systems 

(IS) field. In the IS field of research, the relationship between technology and the benefits of 

its implementation has been the focus of study for many decades (e.g., Taylor, 2007; 

Brynjolfsson & Hitt, 2000). In the 1980s and 1990s, when computers were first implemented 

on large scale within many different industries, very large confidence was expressed in the 

new technology’s ability to increase productivity. The expected increase in productivity was, 

however, not realised and the relationship between investment in information technology (IT) 

and increases in productivity was described as the ‘productivity paradox’ (Brynjolfsson & 

Yang, 1996; Brynjolfsson, 1993). More recent research on this phenomenon finds four 

underlying factors for why research did not show increased productivity as a result of 

implementation of IT: mismeasurement, redistribution, time lags and mismanagement 

(Brynjolfsson & Hitt, 1998, 1996; Brynjolfsson & Yang, 1996). Brynjolfsson and Hitt (2000) 

further describe how IT, instead of increasing productivity by itself, is an enabler of 

organisational development, business processes and work practices, and that it is by these 

organisational changes that productivity can be increased. Thus, information and 

communication technology (ICT) enable subsequent changes in work practices that in turn 

enable productivity growth. These results are mirrored by Venkatraman (1994) in a model 

describing the relationship between degrees of business transformation and the range of 

potential benefits of new ICT. With more substantial changes and business transformation, 

more substantial benefits can be created.   

This model by Venkatraman (1994), with its stages linking successively more substantial 

changes to larger gains, is almost identical to the models of today describing BIM maturity. 

Lower benefits are gained at lower levels of business transformation, while the greatest 

benefits come from the redesign of business networks and the redefinition of business scope 

(Venkatraman, 1994). Such conclusions are directly in line with current research on BIM, 

where it is argued that, to achieve successful implementation of BIM and make use of its 

potential benefits, there is a need for the project coalition to adopt new collaborative work 

practices enabled by new BIM tools, and thus implementation is dependent upon making the 

necessary changes (Froese, 2010; Succar, 2010). A change towards a more collaborative 
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project process is brought forward as one of the major benefits of BIM, as it is a way of 

addressing the fragmentation of the industry, which is described as one of the industry’s 

largest problems (Froese, 2010; Mihindu & Arayici, 2008). 

Thus, the greatest benefits of BIM are expected at the higher maturity stages and these stages 

require substantial organisational change, both intra-organisational and inter-organisational 

among actors linked to the construction project. BIM aims to change project participants from 

fragmented actors delivering results to each other in sequence, to an inter-organisational and 

integrated collaborative team. All project stakeholders benefit from this development, though 

this benefit requires systemic change. In order to correctly account for the benefits of 

investments in BIM, a shift towards a project focus rather than a focus on individual actors is 

needed (Dehlin & Olofsson, 2008). According to this perspective, it is at the project level that 

the influence of BIM can really be seen. It has also been argued that the client is the greatest 

benefactor of BIM, further strengthening the argument that evaluation of investments into 

BIM should be done at the project level (Olofsson et al., 2008).  

2.3.2. BIM in this Thesis 

As described above, BIM is a concept that can be defined in numerous ways. Such 

descriptions include and exclude several factors – factors that tend to be linked to the 

progressive maturity stages Succar (2009) describes. Thus, one person’s BIM might only be 

another person’s 3D models, as they define BIM at differing levels of maturity. The goal of 

this thesis is not to define BIM, or even describe what it is in detail. At the same time, it is 

important not to take the technology for granted and let it disappear from view (Orlikowski & 

Iacono, 2001), thus it becomes relevant to in some way pinpoint ‘BIM’ in order to understand 

what all the different actors are talking about.  

In this thesis, BIM is defined as technology. It is the digital tools that can be used in the 

creation and management of information linked to a construction project. It is designed to 

influence work practices and policies and aims to become an innovation. However, as stated 

earlier, new technology often drifts away from the original intentions of the developers when 

it is implemented (Holmström & Stalder, 2001; Ciborra, 1997), so viewing BIM as an 

innovation already would be premature. Thus, when the acronym ‘BIM’ is used in this thesis, 

it only refers to the information technology.  

The information technology of BIM is designed to enable new ways of exchanging 

information. These new possibilities are meant to enable new work practices, which in turn 

enable a possible restructuring of the project process. In this way, BIM is in this thesis viewed 

as technology that drives change, influences how projects are conducted, and later how 

project-related information is managed throughout the building’s life cycle.  

In this thesis, a number of other BIM-related terms are used in order to refer to specifics of the 

studied change process. These concepts should be understood as follows: 

 The BIM concept – a general reference to the underlying idea of BIM as a possible 

innovation, not in relation to any specific project or practical example. 
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 BIM tools – digital tools, software solutions, etc. based on BIM technology. 

 BIM-supported work practices – the work practices that BIM is expected to bring 

about when implemented (see description of BIM stages [section 2.3.1.]).  

 BIM use – use of BIM tools to adopt BIM-supported work practices. 

2.3.3. Public Client’s Role in BIM Implementation 

As described above (2.3.1.), client organisations have been argued to be the actor who stands 

to gain the greatest potential benefit of BIM, and also the actor with the greatest ability to 

drive its implementation in the AEC industry (Olofsson et al., 2008). It has also been argued 

that national leadership and coordination are the most critical factors for successful BIM 

implementation (Smith, 2014). Smith (2014) finds that leadership is needed to coordinate the 

industry’s actors in order to avoid the many problems of disjointed BIM implementation 

approaches. It is also argued that the maturity and adoption of BIM depends mainly on the 

client (Porwal & Hewage, 2013). 

Much research has focused on the need for government entities and how they can provide 

leadership and support to other major players in the industry (Smith, 2014; Khosrowshahi & 

Arayici, 2012; Wong et al., 2011). Such mandates mostly constitute demands on all firms 

linked to projects with public clients to implement BIM, otherwise they will not be able 

secure any future projects. Several EU member states have implemented this type of 

procurement strategy in accordance with the European Union Directive 2014/24/EU on 

procurement (Ciribini et al., 2016). However, such demands for BIM have been found to be 

somewhat ambiguous, as it is common for clients to ask for 2D documentation deliverables 

only (Holzer, 2011).  

In addition to specifying demands for BIM, public clients have been argued to take active part 

in the implementation of BIM in construction projects. Porwal and Hewage (2013) present a 

BIM partnering framework that is argued to support the implementation of BIM. They argue 

that, as clients are bound to procedural and legal frameworks in public procurement settings, 

there is a need for a different approach to collaborative BIM developments in this setting. 

This procurement framework is designed to address legal, procedural and cultural challenges 

with the implementation and use of BIM. Further, the study shows that the following issues 

are of particular importance in the change process (Porwal & Hewage, 2013): 

 The need for guidance, where to start, what tools to use, and how to address the legal 

procedural and cultural challenges of the implemented technology. 

 The BIM capabilities of the project’s participants. 

 The potential for project participants to gain the required BIM capabilities if lacking. 

 The training and support implications for key project stakeholders 

 The lack of availability of required tools for the specific project. 

 The conflicts and risks of changing work practices by the implementation of BIM. 

These six issues that influence the success of BIM implementation are in line with the 

majority of studies of the client’s role in relation to innovation in general and BIM in 
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particular. Clients should lead, thus taking on the role of systems integrator (Taylor & Levitt, 

2004; Winch, 1998). In this role, the client, or the client’s representative in the construction 

project, needs to possess the needed capabilities to fulfil this role. Thus, the client 

organisation’s role is twofold: first to initiate interest in BIM by demanding it in procurement 

and, secondly, to actively take part and support the implementation and use of BIM in the 

projects.  
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3. Analytical Framework 

3.1. Organisational Change 

Organisations, how they are constructed and, most of all, how they change, are issues of 

interest in many different disciplines of science. Czarniawska and Sevón (2011) highlight two 

reasons for studying change. One is that “only what moves is visible” – that we need change 

to identify how the organisation functions (p. 1). Well-functioning, smoothly running 

organisations with established routines do not offer much insight to the researcher; as 

Czarniawska and Sevón (2011) put it, “Things go well because they go well; this might be 

due to successful routines or to a receptive market, and only change can reveal the making of 

success” (p. 1). The other reason is due to the fact people take their realities for granted in 

periods of stability, thus making it impossible for them to reveal how they are constructed, 

both to themselves and researchers. During times of change, old practices are destroyed as 

new ones are created, which enables scrutiny and deconstruction of the previous social order.  

In the field of organisational change, researchers try to understand the changes which 

constantly happen. However, the accounts of actors involved in these change processes rarely 

present a coherent description or unified explanation. Senior employees describe how they 

have seen innovations currently being implemented, many years before in other organisations. 

Two similar organisations implementing the same innovation both describe how they invented 

it themselves. The opposite also happens, where organisations claim to have imitated a 

solution but the external observer fails to find any similarities between the original and the 

‘copy’. 

In shedding light on these types of conundrum, researchers usually consult existing theories of 

organisational change. There are several different ones with different levels of analysis, taking 

their departure in different ontological and epistemological perspectives.  

3.1.1. Understanding Technology and Organisational Change 

How technology relates to society can be described in many ways. Generally, these 

understandings can be placed on a scale describing which one influences the other. At the two 

extreme points of these scales, we have on one hand technological determinism (Woodward, 

1958/2011), which argues that technology holds its own logic and will itself determine its use. 

On the other hand, we have social reductionism or constructionism (Woolgar, 1991) that 

argues how actors in society develop the technology it desires, implying technology in itself 

has no role. Today, a majority of scholars in science and technology studies (STS) adhere to 

an intermediary position. From this standpoint, “Information technology has both restricting 

and enabling implications” on organisations (Orlikowski & Robey, 1991, p. 154). 

Usually, the attempt to understand how a technology will relate to society begins in consulting 

the already existing theories describing this relationship. As the goal of introducing 

technology into an organisation is generally to generate improvement and increase 

productivity, many of the most influential theories tend to follow a positivist view – theories 
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designed to give insight into how technology should be implemented in order to reach desired 

outcomes. As it is the changes of the organisation and the use of technology that generate the 

desired benefits, rather than the technology by itself (Brynjolfsson & Hitt, 2000), these 

theories tend to address the relationship between the implementation of the technology and 

organisational change. 

The relationship between technology and organisational change has been studied extensively 

in the field of information systems (Markus & Robey, 1988). One way of viewing the 

interaction between technology and the organisation is to study which role the technology 

plays in the organisation (Orlikowski, 1992). From this perspective, there are three causal 

relationships between technology and organisational change: technological imperative, 

organisational imperative/strategic choice, and emergent perspective. These are explained 

below:   

 Technological imperative – from this perspective, technology is viewed as an 

exogenous force, which has a large impact on the behaviour of the individual and the 

organisation (Markus & Robey, 1988). In this perspective, organisational and 

individual variables are measurable and predictable, and the individual’s ability to 

develop and change technology is disregarded (Orlikowski, 1992). It is argued that 

information technology (IT) in general or some particular constellation of features 

directly relate to the changes to the organisation (Markus & Robey, 1988).   

  

 Organisational imperative/strategic choice – this perspective serves as a direct 

contrast to the technological imperative. Instead of technology constraining or 

determining individual and organisational behaviour, this perspective assumes almost 

unlimited control over technological options and their consequences (Markus & 

Robey, 1988). In this perspective, technology is viewed as the dependent variable, 

influenced by forces in the organisation and individual actors (Orlikowski, 1992). As 

this perspective assumes that technology is influenced by the context in which it is 

implemented, the focus is placed on the organisation’s perception of the technology, 

as well as its development and implementation (Orlikowski, 1992). 

 

 Emergent perspective – this perspective assumes that the influence of IT on the 

organisation emerges unpredictably as a result of complex social interactions (Markus 

& Robey, 1988). This perspective, to some degree, combines the two earlier views of 

the relationship between IT and the organisation. From this perspective, as in the 

technological imperative, technology is viewed as an exogenous force that influences 

the organisation, but this influence is affected by individuals and the organisational 

context (Orlikowski, 1992). This perspective explains why the same technology 

occasionally influences two similar organisations in varying ways with different 

structural outcomes (Barley, 1986).  

Depending on the perspective taken, different analyses can be done about the relationship 

between technology and organisational change. The technological imperative puts the focus 
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on the choice of IT and its technical requirements. When the correct technology is in place 

and working, organisational change is expected to follow. The organisational imperative, 

however, puts the focus on the allocation of resources and improving implementation 

strategies, while the results of the implementation are perceived to stem from the behaviour of 

managers and systems designers. Finally, the emergent perspective finds predictions of 

outcomes of implementation impossible. From this perspective, in order to support change, 

extensive participation in the analysis, design and implementation of technology are advised 

(Markus & Robey, 1988). 

These three views of how IT is linked to organisational change do not represent all 

perspectives of this process. However, these three show that, when studying how technology 

influences change in organisations, it becomes relevant both to study the technology in itself 

and also the environment and context where the technology is to be used. 

3.2. Actor-Network Theory 

As described in the section above, it can hardly be said that there is a lack of theories 

describing the relationship between technology and its use. However, here, yet another one 

will be introduced, actor-network theory (ANT), which gives several useful tools to 

understand the implementation of technology in the pursuit of establishing organisational 

change (Akrich, 1992; Akrich & Latour, 1992; Callon, 1991; Latour, 1987). ANT is 

particularly useful as an analytical lens for understanding the implementation of information 

technology because of its useful tools and concepts. It brings a language for describing the 

process in which both human and non-human actors interact in the implementation process. It 

also provides several tools for describing the actions taken by these actors in their desire to 

establish organisational change. The minimalistic variant of ANT used in this thesis provides 

a uniquely useful toolset that gives insight into the negotiations involved in an organisational 

change process (Hanseth & Monteiro, 1997).   

In ANT, society is viewed as an interwoven socio-technical web (Hanseth & Monteiro, 1997) 

constructed of a highly heterogeneous network of actors, institutional arrangements, textual 

descriptions, work practices and technical artefacts (Hanseth & Monteiro, 1997). This means 

ANT-oriented studies view the social and technical aspects as inseparable and makes an 

argument for analysing people and artefacts with the same conceptual apparatus (Walsham, 

1997). In the interaction between the actors constituting networks, one or more of these actors 

try to make themselves representatives and spokespersons for other actors by translating their 

interests to others and making these interests generally accepted (Linderoth, 2000).  

ANT was first developed by Michel Callon (1984) and Bruno Latour (1987) in the 1980s. 

Despite facing criticism, ANT has its strengths and has often been used in relation to the IS 

research field (Tatnall & Gilding, 2005; Walsham, 1997). It utilises a number of concepts 

when describing a change process (Walsham, 1997): 
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 Actor (or actant) – both human and non-human entities constituting the interacting 

parties in the development of an actor-network.  

 Actor-network – a heterogeneous network of actors with an aligned interest.  

 Enrolment and translation – the creation of bodies of allies, both human and non-

human, by translating their interests and aligning them to create the actor-network. 

 Inscriptions – guidance or restrictions influencing actions by the actors sought to be 

aligned with the actor-network.  

 Delegates – actors who ‘stand in and speak for’ particular viewpoints that have been 

inscribed in them.  

 Irreversibility – the degree to which it is possible to go back to an earlier point where 

an alternative to alignment to the actor-network exists. 

 Black box – a frozen network element, often with properties of irreversibility. 

 Immutable mobile – a network element with strong properties of irreversibility, and 

effects which transcend time and place. 

3.2.1. Sociology of Translation 

To explain how an order, a claim or an artefact spread in time and space, scholars have 

traditionally used the models of ‘diffusion’ (Czarniawska & Sevón, 2011; Latour, 1984). 

Latour (1984) describes the diffusion model as follows: 

Diffusion… “… is to endow the order, the claim, or the artefact – let us call it a token – with 

an inner force similar to that of inertia in physics. According to the inertia principle the token 

will move in the same direction as long as there is no obstacle. In such model – let us call it 

the diffusion model – the displacement of a token through time and space does not have to be 

explained. That is in need of explanation is the slowing down or the acceleration of the token 

which results from the action of reaction of other people.”  

 - Latour (1984, p.266) 

This metaphor for how the travelling of ideas, orders, claims or artefacts has economic value, 

enables understanding of lesser-known phenomena in terms of what is more well-known 

(Czarniawska & Sevón, 2011). This model is extensively used to understand progress, for 

example, technical progress is most often interpreted from the diffusion perspective. Steam 

engines, electricity or computers are endowed with inertia; the extraordinary possibilities of 

the innovation are so strong that it can hardly be stopped except by the most reactionary 

groups (Latour, 1984). The inertia of technology is not what needs explanation. Instead, the 

focus is placed on understanding the ability for groups to hinder or accelerate the diffusion. 

Latour (1984) contrasts this model with the model of translation, by which: 

“The spread in time and space of anything – claims, orders, artefacts, goods – is in the hands 

of the people; each of those people may act in many different ways, letting the token drop, or 

modifying it, or adding to it, or appropriating it.”  

 - Latour (1984, p.267) 
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From the perspective of translations, faithful transmission of the token is a rarity and, if it 

does occur, it would require explanation (Latour, 1984). This means that the token does not 

possess any internal inertia – when no one is there to take the token, it simply stops. Instead of 

having any impetus, the token only moves as a consequence of the external forces which act 

upon it (Latour, 1984). Following this logic, previous actions initiating the movement of the 

token are no more important than later actions, or inactions. The energy of the token can, from 

a translation perspective, not be horded or capitalised. Thus, if you want the token to move, 

you have to find sources of energy all the time and cannot place your trust in what you did 

before.   

Another distinction between the translation and diffusion understanding of change is how the 

chain of people on the token’s path react. Instead of simply resisting a force or transmitting it 

– as they would from the diffusion perspective – the people are doing something essential for 

the maintenance of the token when observing it from a translation perspective. That is to say, 

the chain is made up of actors, not of patients, and thus the token is shaped in accordance with 

the agenda of the actors. This is the main reason it is called translation.  

“The token changes as its moves from hand to hand and the faithful translation of a statement 

becomes a single and unusual case among many, more likely, others.”  

 - Latour (1984, p.268). 

The translation concept also enables us to understand how a text can act object-like, but 

simultaneously can be interpreted in differing ways depending on the reader (Czarniawska & 

Sevón, 2011). When observing how the token travels, “We observe a process of translation – 

not one of reception, rejection, resistance or acceptance” (Latour, 1990, p.116). Instead, 

translation describes the displacement, drift, invention, mediation and creation of a new link 

that did not exist beforehand, and which in part modifies both the translating parties and that 

which is translated (Czarniawska & Sevón, 2011). This is why translation is a suitable model 

for understanding organisational change, “it comprises what exists and what is created; the 

relationship between humans and ideas, ideas and objects, and humans and objects” 

(Czarniawska & Joerges, 2011, p. 24 in Czarniawska & Sevón, 2011). 

Four Moments of Translation 

Callon (1984) develops the understanding of translations and identifies four moments of 

translation – moments in the process of how an actor imposes itself and its definition of the 

situation on others. The moments are: problematisation, interessement, enrolment and 

mobilisation of allies. These moments represent the different stages in the general process of 

translation. During this process, the identity of the involved actors, the possibility of their 

interaction and the space for them to manoeuvre are negotiated and delimited (Callon, 1984).  

 Problematisation - The first moment in translation process is problematisation, or how 

to become indispensable. In this stage, one or more of the actors presents a new idea; 

this can be a problem or a new opportunity. In this stage, it becomes relevant to 

identify the actors who are indispensable to address the problem or reap the benefits of 

the opportunity. It also becomes relevant to specify which roles and relationships these 
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actors should have in order to achieve the goal. All the identified actors will have 

different interests and goals at this stage. It becomes the goal of the problematising 

actor to find one issue, an obligatory passage point (OPP), which can benefit all the 

indispensable actors. An OPP can be described as a funnel that forces the actors to 

converge on a certain topic, purpose or question. The actors should be convinced that 

their alliance around this topic, purpose or question will benefit them all. The process 

of problematisation also possesses dynamic properties for the network: it indicates 

which actions must be accepted and which alliances must be forged. It ‘fetters’ the 

actors together; they cannot attain what they want by themselves (Callon, 1984). The 

OPP represents the problem whose solution will benefit all the actors in the network, 

regardless of their motivations, and which is dependent on the involvement of all the 

actors. 

 

 Interessement - The second stage in the translation process is where the actors take 

their places in the network. Callon, (1984) describes this phase as follows: 

“Interessement is the group of actions by which an entity (…) attempts to impose and 

stabilize the identity of the other actors it defines through its problematization.” 

 - Callon (1984, p. 203) 

In this stage, steps to isolate the actors have to be taken. The actors, earlier identified 

as indispensable, will be linked to other, sometimes competing, actor-networks. These 

actors need to be tied to the target network and, in this process, are distanced from 

competing networks. In this process, the identities of these actors are also defined in 

relation to the competing networks. To gain the interest of actors is thus to construct 

devices between them and other entities who want to define their identities in other 

ways. The leading actor gains the interest of actors identified in the problematisation 

by isolating them from other actors who may want to link themselves to them.  

 

 Enrolment - In this phase, the actor’s roles are stabilised within the actor-network. As 

the interessement does not necessarily lead to the desired alliances, the roles of actors 

are further defined and coordinated. This enrolment does not imply or exclude pre-

defined roles, but sets a frame by which a set of interrelated roles are defined and 

given to actors who accept them. Callon (1984, p. 205) further describes enrolment as 

follows: “To describe enrolment is thus to describe the group of multilateral 

negotiations, trials of strength and tricks that accompany the interessement and enable 

them to succeed”. In this stage, the issue is to transform the question stated earlier into 

a series of more certain statements. The enrolment is generally made easier if the 

questions stated in the OPP have generated a favourable outcome. 

 

 Mobilisation of allies - If the three earlier stages of the translation process have been 

successful, an actor-network has now been formed. However, only a few individuals 

are involved in this network. These individuals, or delegates, are representatives for 
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their respective groups and have spoken of the group they have represented during the 

translation. An issue now arises of how representative the spokespersons really are for 

the actor they represent in the network. Callon (1984, p. 208) describes this issue by 

asking “will the masses (…) follow their representatives?”. The actors involved in the 

network must thus mobilise the group they are representing, i.e., their allies.  

The actor-network developed in the process of translation is, however, not stable. Through the 

different stages, betrayals and controversies will arise. Callon (1984, p. 212) describes this 

situation: “Not only does the state of beliefs fluctuate with controversy but the identity and 

characteristics of the implicated actors change as well”. To minimise the risk of this and to 

stabilise the network, it becomes important to reach closure, which arises when the 

spokespersons are deemed to be beyond question. This is a process that is generally not 

achieved until a series of different negotiations has taken place – which could take long time. 

Thus, in order to reach successful translation, the leading actor and its arguments have to go 

through a number of ‘tests’ where other actors have to be enrolled and convinced of the value 

of accepting the translation (Latour, 1987). The network stabilises as it gathers irreversibility, 

as this makes any alternatives more difficult to achieve. The level of irreversibility of an 

actor-network increases as more elements can be placed in ‘black boxes’.  

3.2.2. Inscribing Behaviour and Black Boxes 

There are several concepts linked to ANT that play a role in understanding the translation 

process. As described earlier, translation is the process of how one actor imposes itself and its 

interpretation of a problem on other actors that are deemed essential for the desired solution. 

The question of how large and stable this network is then becomes is dependent on how much 

of the network can placed in black boxes (Linderoth, 2000). Callon and Latour (1981) 

describe this process as follows:  

“An actor grows with the number of relations he or she can put, as we say, in Black Boxes. A 

Black Box contains that which no longer needs to be reconsidered, those things whose 

contents have become a matter of indifference. The more elements one can place in Black 

Boxes – modes of thought, habits, forces and objects – the broader the construction one can 

raise.”        

 - Callon and Latour (1981, p.284) 

The black boxes often have properties of irreversibility, that is to say, a large degree of 

difficulty in going back to a point where alternatives were possible (Walsham, 1997). The 

black box can also remain even when the network is no longer dependent on the interactions 

that created it (Callon & Latour, 1981). From this follows that actors can be changed without 

redefinitions of the network itself (Linderoth, 2000). 

Oftentimes, there are artefacts placed in black boxes. The use of said artefacts is limited to be 

in line with the desired programme that is translated in the creation of the actor-network, i.e., 

the use of the artefact can be inscribed with instructions for how it should be used. 

‘Inscriptions’ are a central concept in ANT and in the understanding of translations. 
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Inscriptions refer to how actions following the desired programme of actions can be inscribed 

in an artefact, guiding and restricting its use towards the desired programme. In terms of 

technical artefacts, the developer tries to define their potential user, their competence and the 

context in which the artefact will be used (Linderoth & Pellegrino, 2005).  

The extent to which inscriptions influence the use of an artefact depends on the level of 

strength and flexibility they possess (Linderoth, 2000). Strong and inflexible inscriptions 

dictate the use of an artefact, while weak and flexible inscriptions open up for alternative uses 

(Linderoth, 2000). The flexibility of an inscription refers to how much it influences the 

patterns of use; whereas flexible inscriptions only have a limited influence, inflexible ones 

dictate the patterns of use to a large degree (Hanseth & Monteiro, 1997). The strength of an 

inscription – the degree to which it must be followed or can be avoided – is in direct relation 

to the level of irreversibility of the actor-network in which it is inscribed (Hanseth & 

Monteiro, 1997).  

Inscriptions with high levels of flexibility do not guide the artefact’s programme of use as 

much as inflexible inscriptions. However, the strength and flexibility of inscriptions can 

change through a series of translations. Latour (1990) exemplifies this by describing how a 

hotel manager tries to makes his guests follow a desired programme, i.e., returning the room 

keys when leaving the hotel every day. In a series of translations, the hotel manager starts 

with a sign asking the guests to return their keys – a not very strong inscription, as many of 

the guests do not understand the language. He later attaches a metal weight with the 

programme request on it to each key ring, thereby inscribing the desired behaviour more 

powerfully. This later inscription is strong enough that most guests follow the desired 

programme rather than the anti-programme. You can never know in advance whether the 

inscription will be strong enough but, by studying the sequence of attempted inscriptions, we 

learn more about the specific inscriptions needed to make actors follow the desired 

programme (Hanseth & Monteiro, 1997). As in the case of the hotel manager, the first 

inscription was to put up signs and the second was to attach weights to the keys. The 

inscriptions are also linked and thereby accumulate more power.  

3.2.3. Receptive Contexts 

Even though not directly linked to ANT, the framework of receptive contexts (Pettigrew et al., 

1992) represents a tool for understanding different actors’ receptiveness (understood as the 

willingness to be enrolled) to accepting and being tied to an actor-network. In order to explain 

the differences in findings from strategic change initiatives, Pettigrew et al. (1992) introduce 

the concepts of ‘receptive’ and ‘non-receptive’ contexts. This framework includes 

contingencies specifying eight different factors that indicate how receptive a particular 

context is towards a specific change initiative, i.e., their willingness to be enrolled. This 

framework was developed when doing research on change processes in the healthcare 

industry (Pettigrew et al., 1992). Certain characteristics of the healthcare industry can also be 

found in construction, for example fragmented processes and actors and conservative and 

change-resistant contexts – partly as a result of that fragmentation (Styhre, 2012, 2011). The 
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eight factors, or what Pettigrew et al. (1992) call ‘signs and symptoms’ that impact the 

receptiveness of a particular context, are outlined below (Pettigrew et al., 1992). 

 Quality and coherence of policy – policies tailored towards the context with a clear 

link between goals, feasibility and implementation requirements. 

 Availability of key people leading change – the availability of the key people, 

preferably a small group, with individuals from diverse constituencies with 

complementary assets and skills. 

 Environmental pressure – the right level of environmental pressure in relation to the 

specific context. 

 Supportive organisational culture – establishing an organisational culture, supported 

by management that motivates and rewards change. This includes a focus on 

flexibility, risk-taking, openness and team building. 

 Effective inter-professional relations – ensuring that individuals linked to the context 

are involved and not opposing the policy. 

 Co-operative inter-organisational networks – creating a network between the actors 

supposedly influenced by the policy and establishing incentives, shared goals and 

ideologies in this network. 

 Simplicity and clarity of goals and priorities – the ability to specify priorities in the 

change agenda in order to establish short-term pressure.  

 Fit between the change agenda and locale – how well the change agenda includes 

awareness of preconditions at the site for change. 

These factors should not be viewed as a comprehensive checklist for successful change 

processes, or enrolment, but rather as a set of factors that together provides circumstances 

beneficial for establishing a receptive context in an organisational context. The receptivity of 

a context to a change process is influenced by past events and local preconditions, and 

enhancing receptiveness is not easily done by making minor changes to the organisational 

context. The receptivity or non-receptivity of a specific context is not stable over time, but 

changes and develops with environmental and policy changes (Pettigrew et al., 1992). 

Thereby, the actions (or inactions) during a change initiative have a direct impact on the 

receptiveness of the context in which it takes place. 

It should be noted that the framework of receptive contexts is not fully in line with the 

assumptions underlying ANT and the understanding of translations. Receptive contexts 

mainly focus on the human actors within the actor-network and only address non-human 

actors in their capacity to establish or hinder receptiveness. Therefore, this framework will 

only be suitable when analysing human actors’ willingness or reluctance to be enrolled into an 

actor-network. Further, Pettigrew et al. (1992) lean towards a ‘diffusion’ description of 

change. They assert that the eight factors may increase energy levels around the change 

initiative and this can be interpreted as the change initiative possessing this energy itself. 

However, as Pettigrew et al. (1992) state that the framework of receptive contexts does not 

present a ‘shopping list’, but factors that can influence the organisational landscape in which 

change emerges, this is not the interpretation of what type of ‘energy’ is being referred to. 
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Instead, the ‘energy’ is not the energy Latour’s (1984) ‘token’ possesses according to the 

diffusion model, but rather the common interest among the actors between whom the ‘token’ 

is passed. Contexts with high energy are thus contexts where actors are more interested in 

picking up the ‘token’ and who are thereby more likely to continue the translation process. In 

this way, the framework of receptive contexts can be helpful in understanding the motives and 

incentives of the actors within the network in which the change process is happening.   

3.2.4. Applying ANT 

Actor-network theory, in spite of its name, is not only regarded as a theory, but a theory and 

method combined (Walsham, 1997). ANT provides theoretical concepts by which the world 

can be viewed. It also suggests that these concepts play a vital role and should be analysed in 

empirical work. ANT leads the researcher to investigate and document network elements 

(both human and non-human), the translation process, how black boxes are created, as well as 

the stability and irreversibility of the network and the elements that construct it (Walsham, 

1997). This is an extensive task, and the sheer amount of empirical material required for a full 

actor-network analysis is one major critique of this theory (Walsham, 1997).  

During the progression of my PhD studies, I have on several occasions, in different settings 

and by many different researchers, been advised not to go too deep into ANT. The reasons 

given for this vary, but mainly they relate to the complexity of such a study and the time 

constraints in a PhD project. However, most of these warnings about using ANT in its entirety 

have ended with the suggestion of taking inspiration from the theory and using it to explain 

the processes currently underway with the introduction of BIM into the Swedish infrastructure 

sector.  

The concepts linked to ANT that have been presented in this chapter are very useful when 

analysing the implementation of BIM in the studied organisation. In my research, I have 

chosen to apply a minimalistic approach to ANT (Hanseth & Monteiro, 1997), viewing it as a 

theory, but a theory with strong methodological implications. There is more on how ANT has 

impacted the gathering and interpretation of empirical material in the method chapter. 
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4. Case, Research Design and Methods 

In this chapter, the study, its design and the methods used are in focus. It will explain how the 

study was initiated and conducted and how it has developed throughout the research project. 

This chapter includes a discussion of the methodological implications of using ANT and how 

it has influenced the study. 

4.1. The Study 

The research project this thesis builds upon is financed by the Swedish Transport 

Administration (STA). Its purpose was initially to analyse the use of BIM in the infrastructure 

sector. When the project was initiated, it was part of two parallel studies focusing on different 

aspects of the use of BIM. The first study had a focus on technical aspects of BIM while the 

second (this one) focused on how BIM implementation influences project management and 

changes the project manager’s role. However, the first of the two studies never started and this 

study became a standalone project. The research project started towards the end of 2013.  

At the outset, the purpose was to analyse how the implementation of BIM influences and 

changes the project manager’s role. The main questions related to how BIM tools could be 

used, how difficulties in BIM use should be addressed by project managers, and how a new 

BIM-centric project process would change the overall role and work practices of project 

managers. Previous studies on BIM focus on the use of BIM in the construction of buildings, 

rather than infrastructure. As there are differences between these two areas, a focus on 

infrastructure could address a gap in the research literature. 

The scope of the study gradually changed into a two-stage process: first to study the general 

BIM implementation process at the STA, and later to focus on how this process influences the 

project manager’s role. At the start of the study, there were some projects relating to BIM at 

the STA, but these projects used BIM to varying degrees with widely differing results. In 

order to better understand BIM, there was a need to understand the BIM concept and how it 

was interpreted by the STA. Therefore, the change process in which BIM has been translated 

became the focus. The implementation of BIM presents an empirical example of a 

technology-driven change process that was initiated to influence both the implementing 

organisation and the construction industry.  

The second stage, i.e., how the implementation of BIM influences the project manager’s role, 

was also changed. Instead of viewing BIM as an actor with an influence on project managers, 

the scope was changed to focus on how project managers relate to the BIM initiative at the 

STA. The early, formative stages of the research study show how BIM can be interpreted and 

used to a widely varying degree with fundamentally different outcomes. The BIM initiative 

aims to influence all projects so that they use the technology in a similar way to their pre-

defined use of BIM. Thus the study’s scope was changed to include following the process in 

which the BIM initiative translates BIM, i.e., how the BIM initiative’s influences the STA, 
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project managers and, by extension, the whole infrastructure branch of the Swedish 

construction industry.  

4.2. Swedish Transport Administration 

The STA is the Swedish authority responsible for the construction and maintenance of a 

majority of the public infrastructure in Sweden and is the largest client of infrastructure 

projects on the Swedish market. In its directives, it states that the STA, in its role as client, 

should work towards increasing productivity, innovation and efficiency on the markets of 

investments in, and management of, infrastructure (SFS 2010:185). 

In 2012, a Swedish governmental report presented suggestions that the STA should evaluate 

the use of BIM and work towards BIM usage in the infrastructure sector of the AEC industry 

(SOU 2012:39). In February 2013, the general director of the STA made a formal decision to 

implement BIM throughout the organisation. Several BIM-related initiatives related to this 

decision have been started and most of these are covered in this study. 

The STA is organised into several sub-departments with different responsibilities. In this 

study, most of the focus is on the investment, large projects and maintenance departments. Of 

these three, investment and large projects are the two departments procuring construction 

projects. The investment department conducts the bulk of construction projects – everything 

from small improvement projects to larger road or railway construction. This department 

works in a relatively standardised way, with projects managers conducting multiple projects 

simultaneously. The large projects department works with the largest and most complicated of 

the STA’s projects, which are managed more independently from each other and have a larger 

internal project organisation compared to projects conducted at the investment department. 

These two departments do not collaborate extensively and addresses the project process 

differently, which are important factors in how they link to the network around BIM. 

4.3. Research Design 

The study applies a hermeneutic approach to the development of knowledge of how to 

achieve change by implementation of technology, and this interest has been the underlying 

objective throughout the research project. In order to fulfil this objective, qualitative research 

methods were used. Qualitative research aims to analyse the subjective meaning or social 

production of issues, events or practices (Flick, 2009) and thus tries to understand, describe 

and give meaning to the studied phenomenon. A single case study of BIM implementation at 

the STA was conducted, using interviews, document analysis and observations of meetings 

and workshops. The implementation process of BIM proceeded in parallel with the study, and 

thus continuously changed during the five-year study. By applying a qualitative approach, the 

changing network in which BIM was discussed and translated could be mapped. The different 

actors’ subjective understandings and opinions regarding the change process were 

continuously studied.  
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This study used an abductive approach to research, where initial tentative findings were used 

in the development of later research questions (Dubois & Gadde, 2002) – an example of this 

is the development of the study’s scope. An ANT-inspired approach was applied as an 

analytical lens. ANT, even when applied in a minimalistic way, offers an associated collection 

of concepts that represent a language for describing the many small, concrete technical and 

non-technical mechanisms that go into the negotiations of a technology-driven change process 

(Hanseth & Monteiro, 1997). Thus, ANT-related concepts were used to categorise and 

interpret the empirical findings of the study. However, ANT in itself does not constitute a 

complete theory for explaining the change process in question (Walsham, 1997). Instead, 

ANT served as a language for describing the empirical findings and as a reference for how 

these findings can be organised to enable analysis from further and associated theoretical 

perspectives. 

The use of ANT also had several methodological implications for the study. The case study’s 

aim was to follow the actors in the continuing negotiations of the change process. Further, the 

use of ANT demanded a clear and expressed social constructivist perspective when viewing 

social phenomena (Bijker et al., 1987). It also demanded a relational perspective when 

viewing change, where change is not understood as a rational, planned or evolutionary 

process, but as something emergent and ongoing, being the result of a multitude of internal 

and external influences.  

4.4. Case Study Approach 

When studying organisational change processes related to the implementation of new 

information technology, the use of interpretive case studies is recommended (e.g., Linderoth 

& Jacobsson, 2008; Orlikowski, 1992; Markus & Robey, 1988). A single case study (Yin, 

2013) was conducted of the BIM implementation process at the STA. A single case study is a 

useful and sufficient method for certain important research tasks relating to social science 

(Flyvbjerg, 2006). However, when the BIM issue gained momentum at the STA, several 

initiatives relating to BIM use started simultaneously. Therefore, the case study started with a 

formative stage, trying to understand and limit the scope of the case, i.e., which actor-network 

to follow. The first task of the case study was to identify the parameters relating to the 

technology-driven change process that the study aimed to understand. 

4.4.1. Start of the Project - the Formative Stage 

The study started towards the end of 2013. At this time, the general director of the STA had 

taken the formal decision to implement BIM in the organisation. As a consequence of this 

decision, a project to introduce BIM into the organisation was initiated: ‘the BIM initiation 

project’. In parallel with this project, two other initiatives were conducted, both relating to 

some degree to BIM: Virtual Construction for Roads (V-Con) and Anläggningsdata (AnDa). 

Even though these initiatives both related to management of information in some way, the 

issue was addressed very differently and very limited cooperation was found between them. 

Therefore, the first task was to identify the actors relating to the BIM implementation process 

at this organisation and decide which actors should be followed through the change process.  
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 V-Con - Virtual Construction for Roads – This was a BIM-related collaboration taking 

place between the STA, the Dutch agency Rijkswaterstaat and two scientific institutes 

TNO from the Netherlands and CSTB from France. The STA was connected to this 

project and therefore had a thorough insight in the V-Con project. Several semi-

structured interviews with individuals responsible for this project provided an insight 

into V-Con. Additionally, a pre-commercial procurement process linked to this project 

was observed, where software developers applied to involved in this project. However, 

early results showed that this project focused on the standardisation and classifications 

of the technology related to BIM. The project aimed to have an impact at a European 

Union level, and on the development of BIM-related solutions applicable in various 

countries. Early results also indicated that this project (V-Con) worked with the 

development of BIM as a technology and not directly with how this technology would 

be applied in organisations.  

 AnDa – Anläggningsdata (facility data) – This was a project initiated to develop the 

use of digitalised information for the maintenance of roads and railways at the STA. 

This project was studied early in the research project by document analysis. AnDa was 

led by the maintenance side of STA and mostly addressed the management of 

information. This project did not have any direct influence on how other projects were 

conducted, but instead developed how information was managed by the maintenance 

side of this organisation. Further, it did not use the phrase ‘BIM’ explicitly and 

therefore was not suitable as the main focus of the research study.  

 The BIM initiation project – This project was categorised early as a major source of 

empirical material for the research study and was started as a direct response to the 

general director’s decision to implement BIM at the STA. The BIM initiation project 

was the centrepiece of the BIM work at this organisation. One of the early ‘BIM-days’ 

at the STA was studied, giving a first impression of the BIM implementation process 

at the organisation. This study also got extensive insight from the guidance documents 

of this project, as well as its results. Linked to the BIM initiation project were 28 BIM 

pilot projects in which BIM usage was tried and evaluated. These pilot projects 

provided a great start for analysing BIM usage at this organisation. 

Based on this analysis, the BIM initiation project was the main focus in the case study. 

However, the case study did not limit itself to the specific BIM initiation project; instead, the 

surroundings and actors linked to this project were mapped and included in the case study.  

4.4.2. Continued Work, the Explorative Stage 

In order to map the circumstances of the case, the project manager for the BIM initiation 

project was interviewed in-depth to get his/her perception of BIM at the organisation. The 

person responsible for the development of the technical aspects of BIM was also interviewed. 

These two interviews were supplemented with a document analysis of several documents 

produced for this project, such as the project specification, the official BIM strategy, several 

BIM presentations and the guidance documents in which this project later resulted.  
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Several pilot projects were connected to the BIM-initiating project, examining the use of BIM 

in construction projects. These BIM pilot projects were often referred to in the early BIM 

implementation process, and the project managers were contacted, but it was revealed that the 

situation was more complex than initially thought. As described in papers I and III, these 

projects were of three different categories: projects using BIM even before the BIM initiation 

project started, projects using BIM to a limited degree as a consequence of the BIM initiation 

project, and projects not using BIM at all. Most of the project managers were unwilling to 

participate in interviews, as they did not believe that they could contribute much to the 

research project. The project managers who were willing to contribute were mostly connected 

to the projects in the first category. As the implementation process was still at an early stage, 

it was not possible to fulfil the initial purpose at this point. However, much empirical data of 

how this organisation developed its BIM implementation was gathered. Therefore, a change 

in the purpose of the research study was made: instead of directly studying how BIM 

influenced the project manager’s role, the BIM implementation process itself was studied. 

Later, when the implementation process had developed further, the project management 

perspective was added to fulfil the initial aim of the research study. 

4.4.3. ANT to Understand an Implementation Process 

As described earlier (section 3.2.4), actor-network theory is not only a theory, but a theory 

and method combined (Walsham, 1997). It provides a language by which the empirical 

findings can be described and analysed. When working with ANT as a methodological 

premise, researchers are guided towards following the network (Latour, 2005) or the actors 

(Law, 1990). Thus, ANT guides the researcher towards investigating network elements (both 

human and non-human), the translation process, how black boxes are created, and the stability 

and irreversibility of the network and the elements that construct it (Walsham, 1997). 

However, a full actor-network analysis is an extensive task, and the sheer amount of empirical 

material needed is one major difficulty in the use of ANT (Walsham, 1997). 

In order to understand the process in which BIM technology was implemented and developed 

at the STA, an ANT-inspired approach was applied. Instead of a full ANT, however, only a 

minimalistic version was used (Hanseth & Monteiro, 1997). Further, sociology of translation, 

as described by Callon (1984), was used for mapping and interpreting the process where BIM 

was introduced to influence change among actors linked to the STA. The sociology of 

translation identifies four stages, or moments, in which an actor tries to impose itself and its 

understanding of a problem onto others. It thus serves well to model the process in which the 

BIM issue was introduced and managed. The translating actor was easily identified as the 

BIM initiation project, and this actor’s understanding of BIM was translated in its attempt to 

establish BIM use as an OPP in projects conducted at the STA. Therefore, this actor 

established itself as one of the major players to be followed in the negotiations through which 

an actor-network around BIM was created.  

By mapping the actor-network that the BIM initiation project tried to establish, both included 

and excluded actors were identified. The ways of enrolling actors into this network were also 

identified by the actions taken in the translation. Triangulating findings (Silverman, 2013) 
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from interviews, document analysis and observations presented a diverse picture of this 

network. As the BIM issue was presented as having an impact on several actors, this actor-

network approach was suitable to cover this process.  

When studying an implementation process from an actor-network perspective, the role of 

technology is not subordinate to human entities. This aspect of ANT makes it well-suited to 

study a technology-driven change process. In the implementation of BIM at the STA, the 

benefits and difficulties linked to the technology were given priority. Therefore, how the 

technology influenced the discussions and negotiations was very relevant when studying the 

implementation of BIM. However, when applying an ANT-oriented method, researchers 

should avoid imposing unilateral definitions of actor interaction within the studied network, as 

networks of associations cannot be identified before the network has been followed by the 

researcher (Ruming, 2009). That is to say “the task of defining and ordering the social should 

be left to the actors themselves” (Latour, 2005 p.23). Thus, earlier research should serve as a 

way of understanding the observed network, not defining it in advance.  

In order to map the actor-network surrounding a BIM issue, a longitudinal perspective is 

needed. A translation is not a stable process; instead it develops and changes throughout 

(Latour, 1990). Therefore, it became necessary to thoroughly analyse how the BIM initiative 

started and how the process continued. As a public client public organisation, most documents 

produced by the STA are publicly available. Access to these documents enabled insight in 

earlier stages of the translation process and how it progressed. When supplemented with 

interviews exploring the subjective experiences of the individuals involved, triangulation of 

the results was possible. This case study gathered a coherent view of the translation process. 

Complete mapping of an actor-network is a daunting task, and the scope of this task is a major 

critique of ANT (Walsham, 1997). In this study, the ambition was never to map the entire 

actor-network around BIM, but limited to focus only on the actors the BIM initiative 

addressed in the translation process. By viewing the implementation of BIM as the creation of 

an actor-network, many of the actions of different actors were explained and it helped develop 

an understanding of the client’s role in a technology-driven change process.  

4.4.4. In-Depth, Semi-Structured Interviews  

When studying concepts like BIM, with several different, sometimes contradictory 

definitions, it is difficult to develop interview questions that are interpreted in similar ways by 

different interviewees. BIM has many different meanings for different people and, to 

understand the interview question, interviewees tend to fill in the gaps by applying their own 

knowledge of the concept. Flick (2009) describes this phenomenon as ‘subjective theory’, 

where interviewees give their subjective interpretation of the interview topic, which includes 

both explicit and implicit assumptions. Explicit assumptions are generally expressed 

spontaneously by the interviewee in the answering of open questions, while implicit 

assumptions are harder to access, with the interviewee often needing methodological aids to 

access them. These tools are used to reconstruct the interviewee’s subjective theory of the 

studied issue. The topics of the interview are introduced by an open question and ended by a 
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confrontational question. The confrontational questions relate to the theories and relations the 

interviewee has described in response to the open question, critically re-examining this theory 

by competing alternatives. (Flick, 2009) 

Early in the study, it became clear that all interviewees had very different relationships to 

BIM and varying understandings of the BIM concept. In order to understand the different 

actors’ roles in the BIM implementation process and their place in the actor-network, it was 

important to understand their relationship to BIM. By using the method of semi-standardised 

interviews (a sub-type of semi-structured interviews described by Flick [2009]) it became 

easier to reconstruct these subjective theories, which represented not only BIM but also the 

role of BIM implementation in relation to the interviewee.  

Interviews following this method generally started with very open questions about the 

interviewees, their role and how they perceive BIM. The interviewees were asked to continue 

describing their ideas by open and short follow-up questions. To support their description of 

their perceived role in relation to the BIM implementation, short comments were given. The 

interviewees were encouraged to present how they perceived the translation process.  

When the interviewees had finished presenting their view of the interview topic, the interview 

continued with several confrontational questions that were generally linked to their subjective 

view of the issue and related to information found in documents or in earlier interviews. The 

confrontational questions tried to probe the interviewees’ narratives and encourage them to 

verbalise their subjective theory of the subject. For example, confrontational questions could 

address policies or other guidelines that the interviewee did not mention but which were 

aimed at influencing their role. The BIM strategy and BIM guidance documents produced as 

part of the translation served as a basis for many of these confrontational questions. For the 

general structure of the interviews and further examples of confrontational questions, see 

Appendix 1. 

By this interview process, it became possible to reconstruct different actors’ views of BIM. It 

was also possible to link the different views together using the confrontational questions. By 

this method, an understanding of different actors’ position in the BIM-related actor-network 

was gained, as well as information about how the interviewees related to actions taken to 

enrol them into the actor-network.  

As each interviewee had different roles and was located in different locations in the actor-

network, the interviews were prepared differently. Different questions, both leading and 

confrontational, were prepared according to the interviewee. Questions were frequently added 

and excluded, depending on the narrative expressed by the interviewee. Therefore, a 

standardised question template was not used in the interviews. In case of interviewees with 

similar roles, for example project managers, the questions from earlier interviews were used 

to devise guidelines for possible questions. The follow-up confrontational questions were 

always linked to the narratives of the interviewees and therefore had to be adjusted for each 

specific interview.  
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Interviews in the early stages of the study were documented by taking thorough notes 

throughout the interview, which made the interview flexible in its execution. The ease with 

which earlier answers could be accessed during the interview enabled easy creation of the 

confrontational follow-up questions. Directly after the interview, the notes were rewritten to 

transcribe the narratives of the interviewees. The transcribed interviews also covered the 

impressions of the specific interview situation. The documented interviews, the initial notes, 

the transcriptions, and any documents the interviewees referred to during the interview were 

stored together for easy access. In the latter part of the study, the interviews were instead 

recorded and transcribed.  

The choice of taking notes over other means of documenting the interviews was also made to 

make the interviewees feel confident with the interview situation. In the translation of BIM, 

several competing actor-networks tried to link the interviewees to themselves (see papers I 

and V) and this resulted in some intra-organisational tension. To be able to discuss what 

information was recorded, the interviewee could feel more comfortable that their interests 

were not being violated. These issues are discussed more in the research ethics section. 

However, as the translation stabilised itself and the interviewees were not directly involved in 

the translation, this was no longer an issue and the interviews were recorded. 

As shown in the table below, several of the interviews were follow-up interviews with the 

same interviewee. Interviewees H and I especially were interviewed on several occasions. The 

reason for these follow-up interviews was that these individuals represented actors directly 

involved in the studied translation process. Interviewee H was a representative for the BIM 

initiative at the STA, leading and guiding the translation process, and provided insight into the 

actions taken by the BIM initiative and how the translation was perceived by this actor. 

Interviewee I was a representative for one of the project-conducting departments at the STA. 

This department and its construction project managers were one of the main actors that the 

BIM translation aimed to enrol. Thus, these two interviewees were points of triangulation 

from which findings from observed meetings, workshops and document analysis could be 

analysed. In this way, it was possible to map the perceptions of the translation from several 

perspectives. 

Below is a list of all interviews linked to the case study. 

Interview 

no. 

Respondent Interviewee’s role Date Duration 

1 A BIM coordinator, Hallandsås 

project 

2014-04-28 1,5h 

2 B Project manager, BIM initiation 

project 

2014-04-29 1h 

3 C Technical manager, Förbifart 

Stockholm 

2015-01-23 1,5h 

4 D Member of ‘BIM area of 

experience’ 

2015-10-13 1h 

5 E Project manager, Förbifart 

Stockholm 

2016-01-27 1,5h 
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6 F Assistant subproject manager, 

Ostlänken 

2016-01-28 1h 

(telephone) 

7 G Specialist data coordination 2016-01-29 1h 

8 I Project manager, BIM 

implementation project, 

‘Investering’ 

2016-02-23 2,5h 

9 H Co-founder of the initial BIM 

network at the STA 

2016-02-25 2h 

10 I Project manager, BIM 

implementation project, 

‘Investering’ 

2016-03-11 0,5h 

(telephone) 

11 H Member of ‘BIM area of 

experience’ and supervisor 

2016-03-29 2h 

12 H Member of ‘BIM area of 

experience’ and supervisor 

2016-04-06 2h 

13 H Member of ‘BIM area of 

experience’ and supervisor 

2016-04-26 1h 

14 H+I Member of ‘BIM area of 

experience’ and supervisor + 

Project manager, BIM 

implementation project, 

‘Investering’ 

2016-05-26 2h 

15 I Project manager, BIM 

implementation project, 

‘Investering’ 

2016-05-26 1h 

16 D Member of ‘BIM area of 

experience’ 

2016-06-10 1,5h 

17 I Project manager, BIM 

implementation project, 

‘Investering’ 

2016-07-14 1h 

18 I Project manager, BIM 

implementation project, 

‘Investering’ 

2016-09-14 2h 

19 I Project manager, BIM 

implementation project, 

‘Investering’ 

2016-10-05 2h 

20 A Manager, ‘BIM area of 

experience’ 

2016-10-06 1,5h 

21 J Project manager, BIM 

implementation project, ‘Stora 

projekt’ 

2016-10-11 1h 

22 A Manager, ‘BIM area of 

experience’ 

2016-12-05 1,5h 

23 H+I Member of ‘BIM area of 

experience’ and supervisor + 

project manager, BIM 

implementation project, 

‘Investering’ 

2016-12-08 3h 

24 H Member of ‘BIM area of 2017-02-06 2h 
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experience’ and supervisor 

25 I Project manager, BIM 

implementation project, 

‘Investering’ 

2017-03-23 2h 

26 I Project manager, BIM 

implementation project, 

‘Investering’ 

2017-12-04 2h 

27 K Project manager, ‘Investering’ 2017-12-13 1h 

28 L Project manager, ‘Investering’ 2017-12-13 1h 

29 M Project manager, ‘Investering’ 2018-02-02 1h 

30 N Project manager, ‘Investering’ 2018-02-06 2h 

 

4.4.5. Document Analysis 

In the frame of this study, many documents relating to the BIM translation process were 

analysed. As STA is a public actor, most of the documents linked to the BIM implementation 

process were accessible. The documents were the primary channel for conveying information 

within the organisation, presenting directions and strategy, giving guidelines and 

communicating demands to external actors. By studying the documents produced by the BIM 

initiative, it was possible to get an understanding of the official description of the BIM 

implementation process that was presented within the STA. The main deliverables of the BIM 

initiation project were contained in the documents A BIM Strategy and new guidance 

documents. By studying these documents, the ways in which actors were to be enrolled into 

the BIM actor-network were analysed. The documents also went through several iterations 

and were constantly developed to improve the translation. When following the development 

of these documents, a longitudinal perspective on the translation process was gained. 

Additionally, the analysis of the documents served two major purposes in the case study:  

 To understand the official method by which this client organisation translated BIM to 

actors linked to construction projects conducted by the STA. 

 To support interview questions and serve as the foundation for how interviewees’ 

subjective theories could be reconstructed. 

The subjective theories of BIM found among interviewees relate to the view presented in the 

documents. Though, most often, the subjective theories differed to some extent from this 

view, and the differences were very helpful in understanding how different conceptions of 

BIM were present at this organisation. 

In addition to the official documents, several referral processes were studied. These processes 

related to the development of official guidance documents. By studying the referral responses, 

it was also possible to get an insight into the wide variation of subjective theories relating to 

BIM. This information was used to interpret the responses to the open questions in the semi-

standardised interviews as well as to devise the follow-up confrontational questions. 
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4.4.6. Observations of Meetings and Workshops 

Throughout the study of the technology-driven change, several different types of meetings, 

workshops and seminars were held to promote and evaluate the translation process. These 

gatherings presented different types of activity in the translations:  

 Meetings – meetings within a single actor, discussing, planning and evaluating the 

translation. 

 Workshops – joint workshops aimed at promoting the translation and further 

consolidating the BIM actor-network.  

Through the research project, several of these meetings and workshops were found to support 

the mapping of the actor-network and enhance the understanding of the actions taken in the 

translation. These observations provided a great insight and a point of possible triangulation 

in reference to results from document analysis and interviews. Within the bounds of the 

research study, a total of around 100 hours of observations were made by taking continuous 

notes in meetings, workshops and seminars. 

The observed meetings mainly consisted of internal meetings with those involved in the BIM 

initiative. These meetings were of two types: routine meetings in the management of BIM, 

following up the progression of the change process, and conference meetings with the whole 

BIM initiative, discussing and developing the lessons learned and how the BIM 

implementation should continue. Further, an internal conference meeting at the investment 

department was observed. In this meeting, the topic was how new guidance documents 

produced by the BIM initiative should be interpreted and addressed by the investment 

department.  

The observed workshops provided instances where two or more actors linked to the actor-

network met and interacted. They served as focal points for the interaction of actors’ different 

positions and perspectives in relation to the change process. In these workshops, it became 

possible to directly observe which actors had been enrolled into the actor-network and which 

had not. Paper II especially is built on observations from such a workshop. 

4.5. Research Ethics 

As BIM is an issue with often contradictory views, early in the research project it became 

clear that ethics would be concern in this study. During early interviews, the request for me to 

not take notes on sensitive information was made on several occasions. Therefore, it was 

important to establish an interview environment where the interviewee could feel comfortable 

with the information they shared. To stress my impartially, it was important for me to distance 

myself from the studied organisation and always present myself as a researcher from a 

university rather than a participant in the implementation process. On several occasions, 

interviewees also asked to elaborate on their statements in order for me not to misquote them. 

They felt comfortable with me taking notes and using their responses as empirical material in 

the study. 
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Often, the intra-organisational tension in relation to the translation process was of great 

interest when trying to understand said translation. Discussion around sensitive topics 

highlighted the aspects of this tension that were of interest for the study. Interviewees were 

given the opportunity to further develop their narratives to ensure that the documented 

interview portrayed as accurate a picture as possible. The choice of taking notes over 

recording in the early interviews was taken to establish an environment where the 

interviewees felt more in control. In this way, the interviewee could be sure that anything they 

were not comfortable with was not recorded. 

4.6. Limitations 

There were several limitations with the method used in the study. When presenting results 

from qualitative research, you need to assure the reader of the rigour and quality of the study. 

There is a perception that there is a bias against qualitative studies among top journal editors 

(Shah & Corley, 2006), so this underlines the importance of ensuring high-quality data in 

studies of this kind. However, as interpretive research is based on a different set of ontological 

and epistemological assumptions when compared to functionally based research, the 

traditional use of validity and reliability do not apply in the same way (Guba & Lincoln, 

1985). Instead, Guba and Lincoln (1985) present a different set of criteria by which to judge 

the rigour of qualitative research, which must have: 

 Credibility – ensured by triangulation of data types, member checks, etc. 

 Transferability – ensured by detailed (thick) descriptions, etc. 

 Dependability – ensured by purposive theoretical sampling, informants’ 

confidentiality being protected, etc. 

 Confirmability – ensured by meticulous data management and recording, verbatim 

transcription of interviews, etc.   

These four criteria were taken into account throughout the study. As described earlier, 

triangulation (Silverman, 2013) was conducted between different data types and results from 

the study were presented to representatives from the STA on several occasions in the form of 

member checks. To increase transferability, the results of the study have been presented as 

thoroughly as possible in the appended papers. However, there is always room for 

improvement in enhancing the descriptions, and this has also been done in the later papers.  

There are several more specific limitations linked to the chosen method. As stated by Flick 

(2009), semi-standardised interviews with confrontational questions can cause irritation, as 

interviewees may have problems in understanding the method. To mitigate these problems, 

the confrontational questions were phrased as ignorance on the interviewer’s part, rather than 

appearing to question interviewees’ professional competence.  

As discussed earlier, the mapping of an actor-network is an extensive task requiring numerous 

sources of empirical material. The limited amount of interviews can be considered a limitation 

in terms of the reliability of the study. In order to compensate for this, the interviews were in-
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depth, and often resulted in follow-up interviews to be sure that the subjective theory of the 

interviewees was reconstructed in a reliable manner.  

In this study, I as a researcher had frequent contact with certain individuals at the STA. With 

this situation comes a risk that the research study will be viewed as too closely associated 

with these individuals and their position in the studied translation. To address this issue, 

actions were taken to establish the study as being done by an outside party. Communication 

with individuals of interest for the study was always handled through university (KTH) 

channels, using mainly the KTH email service. In this way, it was made clear to respondents 

that their confidentiality was protected.  

The ANT-inspired approach also suffered from several further limitations, stemming mainly 

from the fact that it was not possible to map the entire actor-network of the translation of 

BIM. However, this was never my ambition. Rather, my goal was to use ANT-inspired 

concepts to develop the knowledge of the translation process. It was also a methodological 

difficulty that the translation process was ongoing and continuously developing during the 

study. Generally, ANT studies analyse a past event by trying to explore the reasons behind the 

outcome. As this translation process is still ongoing, this study may have a transformative 

influence on it. This situation has further highlighted the importance of distancing the study 

from the studied organisation in order not to contaminate the empirical material.  
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5. Findings – Summary of Appended 

Papers 

The five appended papers all link together to present a more comprehensive picture of a 

technology-driven change process, i.e., BIM in translation at the STA. Paper I presents the 

main actors within the translation process, how it was initiated, and the main events during the 

translation. Paper II continues the analysis of the BIM implementation from the perspective of 

internal actors at the STA who were influenced by the actions undertaken in the translation 

process. As Paper I show some difficulties in enrolling actors into the BIM actor-network, 

Paper II focuses on the underlying mechanisms that could explain these difficulties and how 

receptive this context is for change. Paper III continues where Paper I leaves off, and expands 

on the analysis of the BIM translation process from the BIM initiative’s perspective. This 

paper further explores the strategies used in the translation and how the actor-network was 

supposed to be created. Paper III concludes that the main strategy for translating BIM was the 

attempt to establish BIM as a black box, mainly among project managers. While Paper III 

pinpoints the project managers as the key actors, Paper IV focuses on how the project 

managers related to the BIM translation. Paper IV then describes the difficulties of translating 

BIM and how this translation tried to establish project managers as BIM implementers, but 

only succeeded in establishing them as involuntary policy implementers. Finally, Paper V 

takes a wider view and discusses the role of client organisations as drivers for innovation in 

the construction industry. This paper takes its departure in the organisational tension the BIM 

translation resulted in, and which was found in earlier papers. Figure 1 shows how the papers 

are connected. 
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Figure 1. The appended papers. 

5.1. Paper I 

Lindblad, H (2016), Translating Building Information Modelling: A Study of the BIM 

Implementation Process at a Large Swedish Client Organization.  In: P W Chan and C J 

Neilson (Eds.) Proceedings of the  32
nd

 Annual ARCOM Conference, 5-7 September 2016, 

Manchester, UK, Association of  Researchers in Construction Management, pp. 123-132. 

The Paper Covers 
In this paper, a BIM implementation initiative is explored from the perspective of a public 

client organisation. Clients have been suggested as a necessary driving force for inter-

organisational change in construction, and this paper provides insight into this phenomenon. 

This paper also establishes a foundation on which the other appended papers can build and 

elaborate. 

Rationale and Method 
Based on the results of the case study of BIM implementation at the STA, this paper presents 

an empirical example of how a large public client organisation adopts an innovation in order 

to influence the industry. The results from the case study upon which this paper builds are 

analysed from the perspective of sociology of translation (Callon, 1984). This theoretical lens 

provides a standpoint for how the actions undertaken by actors at the STA can be understood 

in terms of their purpose of translating BIM and establishing an actor-network. Thus, this 

paper takes a descriptive and explorative stance, providing a foundation for further 

investigation into the BIM implementation process. To supplement the case study, 8 semi-
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structured interviews are undertaken to get a deeper insight in the undertakings in the BIM 

implementation process.  

Findings 
Based on the case study and the interviews, a more comprehensive picture of the BIM 

implementation process emerges from the paper. It shows how the translation process had 

been initiated many years before the formal decision made by the general director at the STA 

to adopt BIM throughout the organisation. An analysis from the perspective of sociology of 

translation highlights the actors who were identified by the leading BIM advocates at the STA 

and how they were enrolled into the BIM actor-network. Further, it shows how the translation 

of BIM mainly focused on the technology of BIM and how technical issues should be 

identified and addressed. It also shows how it was difficult to enrol actors into the BIM actor-

network. 

Contributions 
This paper’s main contribution is its insight into a BIM implementation process from the 

client’s perspective. As stated above, client organisations have been argued to be a needed 

driver for industry change towards BIM and lack of client demand has been identified as a 

bottleneck issue for widespread BIM adoption in the industry. This paper shows that BIM not 

only needs to be translated to external actors (i.e., the construction industry), but also within 

the internal organisation of the client actor itself. The paper further shows how the BIM 

implementation initiative overemphasises the technical aspects of BIM to the detriment of the 

enrolment of internal actors. 

5.2. Paper II 

Lindblad, H., & Gustavsson, T. K. (2019), Public Clients as Drivers for Industry Change? 

Exploring BIM Implementation at a Large Public Client. 

– “under review”, Construction Management and Economics, submitted 29-Dec-2018. 

The Paper Covers 
This paper continues the exploration of client organisations as drivers of inter-organisational 

change in construction. More specifically, it investigates a change initiative and applies the 

reflective perspective of receptive contexts. The paper problematises the role of clients as 

drivers for change by showing the difficulties of establishing receptiveness for the change 

process in question.  

Rationale and Method 
This paper continues the use of the case study of the BIM implementation process at the STA. 

In contrast to Paper 1, this paper focuses exclusively on the internal change process at the 

STA, and in particular how actors perceive the translation process. That is to say, how actors 

representing the construction projects conducted by the STA understand and relate to the 

translation of BIM. To highlight this perception of the BIM implementation, the framework of 

receptive contexts established by Pettigrew at al. (1994) was used. To supplement the case 
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study, the paper presents observations from an internal workshop aimed at improving the 

adoption of BIM in STA construction projects. 

Findings 
The analysis of the observed workshop from the perspective of receptive contexts presents a 

more nuanced picture of the internal client organisation. It shows how there had been 

problems in establishing a receptive context around the BIM implementation and how several 

of the aspects identified by Pettigrew at al. (1992) were not fulfilled. However, it also shows 

how there were large differences between different departments at the STA in their 

receptiveness towards the BIM implementation.  

Contributions  
This paper highlights the complexities of the role of client organisations as drivers for change 

in the construction industry. In order for the client organisation to influence the inter-

organisational network of the construction industry, it first needs to establish acceptance for 

the change within its own inter-organisational network. The results contribute to both industry 

and academia, developing knowledge about the client organisation’s role in leading inter-

organisational change processes in general and supporting the current implementation of BIM 

in particular. 

 

5.3. Paper III 

Lindblad, H. (2019). Black boxing BIM: the public client’s strategy in BIM implementation. 

Construction Management and Economics, 37(1), 1-12. 

The Paper Covers  

The paper develops the description of the STA’s BIM implementation process as a process of 

translation that was started in Paper I. In this paper, the translation process is described more 

in detail and the strategies used for translating BIM are analysed from the perspective of ANT 

and sociology of translation. In this way, the role of public clients as change agents are further 

problematised as several difficulties are found in the use of these strategies. 

Rationale and Method 
The paper builds on Paper 1 and centres on the continued case study of the BIM 

implementation at the STA. It also uses sociology of translation (Callon, 1984) to analyse the 

undertakings in the translation of BIM. To enhance the analysis, the paper goes further into 

ANT and uses more ANT-based concepts to understand how BIM was translated in this 

organisation. The ANT perspective taken in this paper gives several methodological 

implications. The multitude of departments and sub-units at the STA are viewed as separate 

actors all related to the BIM Actor-Network in different ways and all having an influence on 

the establishment of the same actor-network.  
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Findings 
This paper shows the four steps of translation as described by Callon (1984) in the context of 

the translation of BIM at the STA. Based on these steps, it shows how the main strategy for 

translating BIM, both internally and externally, was an attempt to establish the BIM issue as a 

black box, i.e., a locked network element that no longer needed to be discussed. This was 

done by the creation of new BIM-related guidance documents, through which a demand for 

BIM was inscribed into the project process at the STA. The paper shows how these 

inscriptions were too weak and too flexible to have the desired effect, and how the BIM actor-

network directly competed with other networks, which made the translation more difficult. 

Contributions  
Based on sociology of translation and ANT, this paper shows the complexities of inter-

organisational change processes such as BIM implementation. The normative view of client 

organisations as the bottleneck in industry-wide BIM implementation is problematised. The 

strategy of establishing BIM as a black box shows a disregard for earlier studies of 

implementation of systemic innovation in the loosely coupled system (Dubois & Gadde, 

2001) that is the construction industry.   

 

 

 

5.4. Paper IV 

Lindblad, H & Gustavsson, T K (2018), Project Managers as Involuntary Policy 

Implementers? The Case of Implementing BIM. In: Gorse, C and Neilson, C J (Eds.) 

Proceeding of the 34
th

 Annual ARCOM Conference, 3-5 September 2018, Belfast, UK, 

Association of Researchers in Construction Management, pp. 465-474. 

The Paper Covers  

In this paper, the focus is on the client’s project managers and their role as drivers for change 

in construction projects. The earlier appended papers identify project managers as important 

actors in the change process, acting as delegates for BIM translation in their projects. This 

paper explores how project managers at the STA perceive the translation of BIM and how the 

change process influences them in their projects.  

Rationale and Method 
The paper presents results from eight interviews with project managers conducting 

construction projects at the STA. The interviews focus on how the project managers view 

their role at this at the STA and how they relate to their supposed role as systems integrators 

and drivers for innovation in their projects. The paper links the results from earlier papers, and 

how the BIM initiative aims to influence the internal organisation, with how project managers 

view the new policies that have been established through the BIM implementation process. 
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Findings 
The paper shows the intention of the STA that construction project managers should act as 

systems integrators (Winch, 1998) and promote BIM in their projects. These project managers 

are mainly drawn into this role by inscribing it into the project management process through 

BIM policies.  However, the paper’s findings argue that such inscriptions lack strength and 

possess too much flexibility to effectively bring project managers into this new role. Instead, 

project managers end up acting as involuntary policy implementers, trying to minimise the 

influence of the new policies on their project.  

Contributions  
The contributions of this paper are twofold. First, it shows how the translation of BIM at the 

STA is a sequential translation. It is not BIM use that is translated but the willingness to 

continue the translation of BIM adoption. Secondly, the findings in this paper argue for the 

difficulties in translating the willingness of continuing the translation. The desired 

characteristics of systems integrators have been difficult to establish among project managers, 

thereby contributing to the understanding of this role in the implementation of systemic 

innovations such as BIM.  

 

 

 

5.5. Paper V 

Lindblad, H & Guerrero, J R (2019), Client’s Procurement Policies for Promoting BIM 

Implementation and Innovation in Construction. 

– “under review”, special issue in Construction Management and Economics, BIM policy and 

management, submitted 4 Jan, 2019. 

The Paper Covers 
This paper shifts the focus back to the organisational level and presents two different 

innovation strategies conducted by the STA in its attempt to stimulate innovation in the 

construction industry. More specifically, the paper presents how the STA, on one hand, is 

facilitating supplier-led innovation and, on the other hand, is demanding the use of BIM in its 

projects. It then discusses how these two innovation strategies influence each other. 

Rationale and Method 
This paper takes a wider view, exploring the role of client organisations in stimulating 

innovation in general. More specifically, it compares two different innovation initiatives that 

have been shown to represent different and competing actor-networks in the earlier papers. 

The paper builds on two different case studies of innovation initiatives at the STA, comparing 

the rationales behind them, as well as their strategic implications and the interaction between 

them.  
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Findings 
When compared, the two different innovation initiatives reveal how their underlying purposes 

are very similar, i.e., to improve efficiency and productivity within construction. The actions 

taken to reach this goal have, however, been very different; the professional client initiative 

aims to stimulate industry actors to use innovative solutions in projects (innovations unknown 

to the STA), whereas the BIM initiative takes its departure from a known innovation that the 

STA wants industry actors to adopt. The paper’s findings suggest that the difference between 

the two innovation strategies has given rise to intra-organisational tension when applied 

simultaneously. 

Contributions 
This paper contributes a wider insight into the underlying rationale of innovation initiatives 

undertaken by client organisations. Further, it provides insight into the intra-organisational 

tension to which the earlier appended papers refer. Lastly, this paper suggests a solution to 

how this tension could be addressed from the client organisation’s perspective. 
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6. Discussion 

Even though the acronym ‘BIM’ is used extensively in this thesis, it is important to remember 

that the thesis topic is not ‘BIM’, but technology-driven change. It addresses the story of how 

a group of early adopters of an information technology (BIM) has tried to influence both the 

STA and the construction industry. However, in order for us to understand the change process 

where this technology is introduced, a rudimentary understanding of the technology itself is 

needed. Especially when analysed from the perspective of ANT and sociology of translation, 

BIM is viewed as an actor that actively partakes in the change process. How BIM, as an actor, 

interacts with the surrounding network will influence all other actors and directly impact the 

translation process.  

6.1. Implementing Technology to Innovate 

Construction 

The first research question guiding this thesis (RQ1) asked about the challenges of 

implementing technology to influence organisational change in the construction industry, i.e., 

which challenges has earlier research found to influence how technology can be implemented 

to influence an industry? As presented in chapter 2, much knowledge has been gathered on 

innovation and how to implement innovative solutions to establish change.  

BIM is often described as a ‘systemic innovation’. This view is common both in the industry 

and among scholars focusing on BIM-related research (e.g., Cao et al., 2017). A systemic 

innovation, as described by Slaughter (1998), does not only influence single components, but 

has an impact on most, if not all, components in the system in which it is implemented. BIM 

use, especially in the higher maturity stages described by Succar (2009), is expected to have 

this type of influence on the actors linked to construction projects. As a systemic innovation, 

BIM is presented as a ‘new paradigm’ within construction (e.g., Azhar, 2011) and will 

supposedly result in collaborative and inter-organisational exchange of information through 

the use of models. It should be noted, however, that a paradigm shift can only be observed 

after it has actually happened. Predictions of paradigm shifts are very difficult, if not 

impossible. This sort of prediction is also difficult because it has been shown that the use of 

ICT, when applied to an organisational context, often drifts away from what the developers 

initially intended (Holmström & Stalder, 2001; Ciborra, 1997). Thus, how BIM will influence 

the construction industry is very uncertain. So far, only tentative findings in case studies have 

indicated the potential benefits of using BIM. With the use of models, information can be 

managed more efficiently and the exchange of project information can enable more 

integration and collaboration in the fragmented AEC industry (Steel et al., 2012; Azhar, 2011; 

Eastman et al., 2011). However, the collaborative aspects of BIM use emphasise the systemic 

nature of BIM, and this further highlights the need for inter-organisational change – not only 

change among single actors. If one actor is not enrolled into the use of BIM, the value of 

models decrease as vital information may be lacking within the models created for the project.  
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As described in chapter 2, client organisations are frequently claimed to be essential for the 

implementation of systemic innovation in general and BIM implementation in particular (e.g., 

Porwal & Hewage, 2013). Clients are described as being in a position to demand change (e.g., 

Linderoth, 2010) and being the actor with the largest overall gain from a change towards the 

implementation of systemic innovation such as BIM (e.g., Olofsson et al., 2008). However, 

the influence of clients is not absolute, and the situation can be described as ‘relatively 

unbounded’ (Harty, 2008). Thus, the need for strong systems integrators (Taylor & Levitt, 

2004; Winch, 1998) increases.  

6.2. Implementing BIM at the STA 

The second research question in this thesis (RQ2) asked how technology such as BIM can be 

implemented at a large public infrastructure client in order to influence industry change, i.e., 

how did the STA create an actor-network in which BIM is used?  

6.2.1. Creation of an Actor-Network 

When doing studies of organisational change, scholars have to make a decision about the 

scope of the study. Where do we draw the line between the actors included and excluded in 

the study? The idea of BIM did not emerge out of a vacuum at the STA. As described in 

Paper I, the BIM translation was initiated by a group of project managers wanting to try out 

the possibilities of this technology in their projects. The project managers were in turn 

influenced by BIM lobby organisations, promoting what they described as an innovation with 

substantial possibilities for improving the construction industry. The scope here has been 

limited to the actors directly linked to the BIM implementation process at the STA, and whose 

interaction with the BIM actor-network has been studied to enhance the understanding of how 

technology can be implemented to influence organisational change. 

The translation of BIM at the STA has been an ongoing process spanning over many years. It 

has, in line with what Latour (1990) describes, been an iterative process. In this process, the 

translation has taken many forms and been aimed at creating somewhat different sub-

networks deemed necessary to the overall goal of enrolling the industry into adopting BIM. 

Analysis of actor-networks requires and enables zooming in and out between different levels 

of networks to identify smaller networks within the larger actor-network (Monteiro, 2000). 

For example, client organisations are often presented as singular entities, with the main 

objective of promoting change within the majority of BIM-related research (e.g., Lee and Yu, 

2015). However, as shown in all the appended papers in this thesis, this view is an 

oversimplification. Within the large actor-network, in which the STA is trying to influence the 

industry to adopt BIM, an ANT approach shows us numerous smaller networks established to 

interact and influence the translation process. In order for the STA to establish inter-

organisational change, there is first a need to establish intra-organisational change within the 

STA itself.  

The translation process that aimed to create an actor-network in which BIM is used was, as 

stated in papers I and III, initiated by a small group of project managers. This group later 
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developed into other constellations, but has continued in its leading role in this translation. In 

this thesis, this actor is referred to as the ‘BIM initiative’ to simplify its identification through 

the different stages of the translation. It is this actor’s perception of BIM, and what it could be 

used for, that has been translated. Further, as described in papers I and III, this actor has 

driven the translation and thereby identified other actors deemed indispensable for succeeding 

in establishing the actor-network. 

This actor, the BIM initiative, plays a vital role in the translation of BIM. Originally formed 

by early adopters of BIM and influenced by BIM lobby organisations such as BIM Alliance 

Sweden, this group followed its own understanding of the technology when given the 

responsibility to manage the BIM implementation process. It showed extensive insight into 

the technical aspects of what it perceived as an innovation, though, as indicated by the 

difficulties in establishing interest for BIM (Paper II), it may not have been that insightful 

regarding the organisational aspects of technology-driven change. These observations are very 

much in line with Currie (1989) and Whyte (2002) who describe how middle management 

and technology experts often are responsible for successfully implementing technology. Even 

when the decision is made by the CEO, Whyte (2002) finds a lack of direct involvement by 

board-level representatives after this decision. In line with these findings, the BIM initiative 

received little influence from board-level representatives after they made the formal decision 

to implement BIM. The main role this decision played was as an inducement to enrol other 

actors into the actor-network. From a sociology of translation perspective (Callon, 1984), 

these influences indicate which actors’ needs were deemed important in the initial 

problematisation of the translation of BIM. The BIM initiative prioritised technical issues they 

identified with BIM, which was done to the detriment of other actors. This focus on technical 

aspects suggests the BIM initiative saw a causal relationship between technology and 

organisational change, in line with the technological imperative (Markus & Robey, 1988).  

When following the translation of BIM at the STA, it becomes clear how the translation has 

undergone different phases with different goals. These goals all represent sub-goals to reach 

the overall purpose of establishing the BIM actor-network. These sub-translations have aimed 

at increasing the range of associations of the BIM initiative and, by extension, the BIM actor-

network. By increasing the range of associations of the BIM initiative, their power and 

influence increases, as described by Callon and Latour (1981), making it easier to enrol key 

actors into the larger network. Thus, in the early stages of BIM translation, establishing 

legitimacy and receiving the formal decision to implement BIM served as important factors in 

the continuing translation. However, this network was not stable and, as board-level 

involvement subsided, only the aging decision document supported the BIM initiative.  

How the actor-network was established and how the translation process continued shows how 

the initial problematisation made by the BIM initiative was too simplistic. The actors 

presented in papers I and III are only a sample of the actors who later influenced the BIM 

actor-network. In order to understand the process of technology-driven change, a more 

comprehensive network has to be described – a network where more actors are involved and 

who might not have direct contact with the use of BIM in the projects, but are used to giving 

power to the actor-network through their shared association and influence on other actors. 
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6.2.2. Mapping the Actor-Network 

Mapping the actor-network that the BIM initiative tried to create is not a simple task. The 

BIM initiative tried to create an actor-network in which BIM is used, and this can be 

understood as a process of translation. Depending on the scope of the study, different actors 

will be either included in or excluded from the network. Also, how far the mapping zooms in 

on the network will dictate the actors who are involved and those who are not. When 

following the implementation of BIM and zooming in and out on different parts of the actor-

network, as described by Monteiro (2000), the answers to these questions, the scope and 

resolution, presented themselves. When viewing the BIM implementation as a translation, 

some actors presented themselves as being influential in the creation of the actor-network. 

These actors were chosen to be included in this presentation of the actor-network, where BIM 

is used at the STA. However, this is only one of several possible selections of actors, and has 

been selected to fulfil the purpose of this thesis. A graphical representation of this actor-

network can be seen in Figure 2. Actors shown in this figure are marked with italics below. 

 
Figure 2. The actor-network. 

The BIM Initiative 

The BIM initiative is the actor leading the translation process. It was its understanding of the 

problem, and how it identified BIM adoption as a solution, that guided the whole translation. 

This actor consisted of individuals with a high degree of technical expertise and experience 

with BIM – mainly from earlier construction projects. However, at the initial stage, it did not 
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have much influence or many intra-organisational connections. Thus, the first priority in the 

translation process was to try to address these deficiencies. As described in papers I and III, 

this was initially successfully achieved by tying other influential actors to the BIM actor-

network. Later, the power of these allies diminished as other competing networks appeared. 

BIM 

The translation process is aimed at creating an actor-network in which BIM is used. Thus, it is 

not only BIM tools that are translated but the use of those tools. In order for BIM to be widely 

adopted and used in the industry, the underlying technology presents several issues that need 

to be addressed. Succar (2009) describes several different maturity levels at which BIM can 

be adopted. With higher levels of BIM adoption follows greater transformation of the project 

process and thus greater projected benefits. However, these higher maturity levels also 

highlight the systemic nature of BIM, where there is a need for more substantial integration 

between the actors partaking in construction projects. This integration between actors, 

however, does not only present organisational problems, with research on BIM highlighting 

the importance of technical barriers to high-level BIM adoption. Interoperability between 

BIM tools and the lack of modelling standards are two such difficulties (e.g., Steel et al., 

2012). For BIM to be fully enrolled into the actor-network, solutions to these problems have 

to be found. As described in papers I and II, the needs of BIM as an actor were identified 

early in the problematisation of the BIM translation. The BIM initiative involved several 

individuals with substantial knowledge and experience of the technology and who therefore 

could act as representatives for the technology in the translation negotiations. However, there 

were still technical problems in enrolling BIM into the actor-network and, as described in 

Paper II, several other actors’ perceived problems with BIM tools.  

Construction Projects Conducted by the STA 

Construction projects are the main avenue by which the industry can be influenced by the 

STA. These projects are conducted by two different departments at the STA that have 

somewhat different preconditions, which are further elaborated upon in Paper III. These 

departments are called ‘Large Projects’ and ‘Investment’ and both were addressed in the 

translation by the creation of new BIM guidance documents aimed primarily at the client’s 

construction project managers. As described in Paper III, the BIM initiative tried to enrol 

actors in construction projects by demanding BIM in the procurement process, hence 

establishing BIM as a ‘black box’. However, as described in papers II, III and IV, the success 

of the translation has not been perfect.  

Client’s Project Managers  

As the client’s representative in construction projects, this actor was early identified as 

essential for establishing BIM use in projects. As described in Paper IV, project managers at 

the STA have large degrees of freedom to adapt procurement documents according to what 

they deem to be important aspects of the project. Even though the procurement is based on 

standardised templates, the client’s project managers can still influence the demands for 

suppliers procured in the project. In the translation of BIM, the BIM initiative tried to 

influence project managers by incorporating demands for BIM use in the procurement 



61 

 

templates. Thus, a policy of BIM use should have been incorporated in all construction 

projects conducted at the STA. However, it was difficult to establish a receptive context 

around the BIM issue (Paper II) and project managers tended to disregard demands for BIM 

in their projects (Paper IV).  

Third Party Actors, the Construction Industry 

The construction industry is the main target group the BIM translation aims to influence 

towards BIM usage. It is a group of actors all addressed in the same way by the translation. 

However, these actors, contractors, consultants and other actors linked to construction 

projects are not addressed directly by the BIM initiative. Instead, the BIM translation aims to 

enrol them through the project manager of the specific project and the demands they specify 

during procurement.   

Powerful Allies 

To gain legitimacy and increase its power (Latour, 1984) the BIM initiative tied several 

powerful allies to the BIM actor-network. Early on, they used a Swedish government official 

report (SOU 2012:39) to promote the importance of BIM in order to tie the General Director 

to the network. This report was, however, heavily influenced and partly written by individuals 

partaking in the BIM initiative. Partly influenced by this report, the General Director at the 

STA made a formal decision to implement BIM at the STA. This decision was later used as a 

powerful support to the BIM actor-network in the translation process to enrol other actors. 

Competing Networks – Professional Client Initiative 

As further discussed in section 6.5 and in papers III and V, the BIM network had to relate to 

other competing innovation-promoting initiatives. Most notable was the Professional Client 

Initiative, which followed a strategy of supplier-led innovation (Paper V). The tension which 

arose between these two initiatives had a direct impact on the translation of BIM as the BIM 

initiative had to adapt the translation to ensure other actors did not reject BIM because of this 

competing actor-network. 

6.2.3. Strategies for Translating BIM 

BIM is a technology widely discussed both in academia and in the construction industry. 

There are several predictions and assumed trajectories for how BIM is expected to develop 

and influence the AEC industry. The model of BIM maturity stages by Succar (2010) is a 

good example of one such development trajectory, where, in future use, with higher maturity 

stages, numerous assumptions are made about the successful way of using BIM. Thus, BIM 

can be considered as a technology with many programmes of use inscribed (Linderoth, 2010). 

However, the programmes vary depending on what is included in the BIM concept. With 

higher maturity stages of BIM follow many procedures that are necessary to achieve 

successful BIM usage. The opposite is true if BIM is only adopted at lower maturity levels. If, 

for example, BIM is mainly used locally, actors need tools for inter-organisational 

collaboration connected with higher maturity stages of BIM – this clearly describes how the 

use of the BIM impacts and shapes the network in which it is used. 
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The BIM initiative led the translation at the STA. Its interpretation of the problem, low 

productivity and the large potential of technology, directed the change process. This actor’s 

understanding of the technology also identified the issues that have been prioritised in the 

translation. It also specified the programmes of how BIM should be used in construction 

projects conducted by the STA.  

The strategy, through which the BIM initiative tried to enrol actors into the BIM actor-

network, was directly influenced by the interpretation of the programmes inscribed into the 

technology. As described in papers I and III, two actors were primarily addressed in the 

translation process, namely the technology itself and the construction projects conducted by 

the STA. The actual users of the technology, i.e., actors in projects, are addressed only 

indirectly through changes to procurement templates specifying demands for BIM. 

The BIM concept and its inscribed programmes have a large impact on both the enrolling of 

actors and the goal of the translation process, in which technological requirements are 

precisely specified. For example, file formats and classification systems are identified as 

essential issues that the other actors have to accept. Also, some specific programmes of use 

are addressed in the translation process. The use of models as the basis for machine guidance 

and quantity take-off are specified. These specifications were not developed from suggestions 

from actors in the network, but rather as something deemed a possible benefit by the 

translating actor.  

As presented in the conclusion of Paper III, the main way in which construction projects are 

supposedly enrolled into using BIM is by the implementation of new guidance documents 

specifying demands for the use of BIM. By defining a minimum level of BIM use, the issue of 

how the technology should be applied in projects is resolved. The translation tries to establish 

the issue of BIM use as a black box – a locked network element (Walsham, 1997). As BIM 

has several possible programmes linked to it, the BIM initiative tries to limit the actor-

network to accept its interpretation. This black box, the BIM use defined in the guidance 

documents, was expected to be accepted by project managers and thereby influence third 

party actors in construction projects. The issue of whether or not to use BIM in projects would 

thereby be resolved; it should be used in all projects to a minimum level or higher. However, 

this minimum level of BIM use does not in detail describe how the new requirements are 

going to influence work practices in projects, that is to say, the programme of use linked to 

BIM. Some uses are specified, as described above, but more advanced programmes are not 

prohibited. By the creation of BIM as a black box, the traditionally large independence of 

project managers was supposed to be limited. The black box, with its inscribed demands, was 

developed to influence project managers at the STA towards the desired programme – the use 

of BIM. The project managers are in turn subjected to influence third party users by the 

programmes inscribed in the black box. 

The strategy by which the BIM initiative translated BIM shows a reliance on the 

technological imperative as described by Markus and Robey (1988). The technology in BIM 

tools is viewed as having the potential to influence the behaviour of individuals and 

organisations. As long as the technology is in place, the black box is accepted, and change 
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will be achieved. From this perspective, the influence of individuals on the development of 

the use of the technology is disregarded (Orlikowski, 1992). With the black box containing 

inscriptions, the BIM initiative tries to limit the ability of individuals to influence the BIM 

issue. However, for this translation to be successful the black box must be accepted and the 

inscriptions need to be strong and inflexible enough. 

6.3. Different Roles in BIM Implementation 

The third and final research question in this thesis (RQ3) asked how the role of the project 

manager and the public client can be developed for the implementation of technology to 

achieve organisational change, i.e., what can be learned from the empirical example of BIM 

implementation at the STA?  

6.3.1. BIM implementation as a Sequential Translation 

When viewing the creation of the actor-network in which BIM is used, together with 

observing the strategies used in attempting to tie actors to this network, several interesting 

observations can be made. By black boxing the BIM issue (Paper III), the BIM initiative tried 

to inscribe a specific use of the technology in all construction projects conducted by the STA. 

This black box was not aimed at the construction industry, however, but to enrol project 

managers into the actor-network. What was actually being done with the introduction of this 

black box was an attempt to inscribe the role of systems integrator into the project 

management system. 

Systems integrators (Winch, 1998) play an important part in the introduction of systemic 

innovation. Project managers are pinpointed as actors able to exercise the role of systems 

integrators well, as central actors in a construction project. Successful systems integrators 

need several specific characteristics in their role. First, they need to be convinced of the merits 

of the innovation and, secondly, they should be able to exercise technical competence to 

support the implementation into the system. Through the black box, the BIM initiative hoped 

it would ensure that the project managers would be able to take on the role of systems 

integrators in their respective projects.  

When the BIM initiative tried to inscribe the role of systems integrator into the project 

management system, what it was actually trying to translate was the willingness to continue 

the translation of BIM (Paper IV). The translation thus became sequential: first enrolling the 

project managers into understanding the importance and benefits of BIM use, and then 

making them continue the translation to the actor-network of their project.  

In this sequential translation, the BIM initiative’s goal was to influence the construction 

industry to adopt BIM. But it did so by enrolling construction project managers to act as its 

delegates, who represented it in projects where industry actors were active. When trying to 

establish BIM as a black box, the BIM initiative assumed that this black box possessed 

sufficient strength and inflexibility (Hanseth & Monteiro, 1997) to assure the enrolling of 

project managers into this role. The BIM initiative also tried to strengthen the inscriptions in 
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the black box by referring to powerful allies like the General Director’s decision to implement 

BIM.  

However, inscribing a new role as systems integrators for BIM into the project manager’s role 

at the STA was not a trivial task. Paper II shows how it was problematic to establish a 

receptive context for change around BIM, with project managers being sceptical towards the 

BIM guidance documents. Further, Paper IV shows how the project managers at the STA did 

not prioritise the BIM issue, but instead focused on more traditional issues in projects, like 

managing time and budget. Instead of accepting BIM as a solution to problems in projects, 

these papers show how project managers viewed BIM as a risk. These papers also indicate 

that project managers did not perceive themselves as having the necessary technical expertise 

and that it was difficult for them to find BIM experts for projects. 

By understanding the translation of BIM as a sequential translation, we see the attempts to 

inscribe the new project manager’s role to influence project managers. However, papers II and 

IV show how the inscriptions were lacking in strength and possessed too much flexibility to 

achieve the desired result. Only an open demand for BIM was successfully inscribed by the 

black box. An open demand for BIM gives the project manager the ability to adapt its use to 

the specific circumstances of the project, which is something desirable for systems integrators 

(Singh, 2014). However, as several project managers are yet to be enrolled into the BIM 

actor-network, this flexibility has been used to limit the inscription’s influence over projects. 

As long as they are not enrolled, project managers view new policy guidelines as sometimes 

relevant but easily disregarded according to the circumstances of the project. Another risk of 

translating change through a sequential translation is the possibility for delegates to be 

enrolled into another, competing network. Such competing networks can create intra-

organisational tension, as they argue for solving problems in contradictory ways.  

6.3.2. Intra-Organisational Tension, Competing Actor-Networks 

How client organisations should act when influencing the construction industry to change is 

an issue yet to be resolved. Paper V discusses the two main possibilities for how clients can 

act when trying to promote innovation and change: innovation can either be supplier- or 

client-led. 

At the STA, both of these strategies for promoting industry innovation have been used 

simultaneously. During the promotion of BIM, another initiative has been ongoing, namely 

trying to establish the STA as a professional client. As described in Paper V, it is the 

professional client initiative aimed at giving a lot of freedom to suppliers to innovate by 

limiting demands set by the client. This strategy was perceived as contradictory to the strategy 

of demanding BIM use, which was a major part of the strategy of translating BIM. Thus, the 

two initiatives resulted in a degree of intra-organisational tension as actors were enrolled more 

tightly into one of the two innovation initiatives.  

The existence of the professional client initiative generated problems in the translation of 

BIM, tying powerful allies to its actor-network and establishing itself as the priority over BIM 

implementation. As further discussed in papers III and V, this created some frustration among 



65 

 

the BIM initiative and influenced how it developed its translation of BIM. In order to address 

the limitations of the contradictions presented by the competing network, the BIM initiative 

tried to downplay the conflict and adapt to the demands for BIM to be more in line with the 

restrictions presented by the professional client initiative.  

Even though the BIM initiative tried to adapt its translation of BIM, several actors had 

problems in accepting early iterations of the BIM black box, as they were more tightly 

enrolled in a competing network. The Investment department in particular found it difficult to 

accept the new guidance documents presented by the BIM initiative (papers II and III). The 

Large Project department, on the other hand, accepted its place in the BIM actor-network. 

However, the large projects conducted at this department are managed quite autonomously 

and therefore tend to view inscriptions as having a large degree of flexibility. This stands in 

contrast to the Investment department, where inscriptions in the form of guidance documents 

tend to be viewed as less flexible.  

The intra-organisational tension between the two competing actor-networks influenced the 

choices made in the translation of BIM. In the sequential translation, which the BIM initiative 

started, it was essential that project managers were enrolled into the actor-network in which 

BIM was used and thereby act in the capacity of systems integrators for BIM. When other 

competing actor-networks tried to enrol project managers, it made it easier for them to 

disregard the inscriptions to which they were subjected. 
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7. Conclusions, Implications and Further 

Research  

This last chapter of the thesis summarises the most important conclusions of the appended 

papers. Further, based on the discussion in the last chapter, the implications of the results of 

this thesis are presented. Lastly, the limitations and suggestions for further research are 

presented. 

7.1. Conclusions 

The purpose of this study is to explore how client organisations implement technology to 

drive industry change in construction and contribute to the discussion on BIM 

implementation. As presented in the Discussion chapter above, all the appended papers 

address different aspects of how a large public client organisation has tried to implement a 

specific technology (BIM) in the pursuit of establishing change in the AEC industry. The 

implementation of this technology (BIM) is aimed at achieving systemic innovation, i.e., a 

change among most, if not all, actors linked to a construction project.  

Client organisations play a vital role in achieving innovation in the AEC industry. As they are 

in a position to dictate demands in projects, they are able to establish demand for innovative 

solutions (e.g., Loosemore, 2015). Clients can also influence the innovation process by 

actively stimulating innovation by exercising their technical competence (e.g., Nam & Tatum, 

1997). In relation to systemic innovation, clients take on the role of systems integrators, as 

described by Winch (1998). This view is also very prominent in relation to the specifics of 

BIM implementation, where client demands and active involvement are frequently 

highlighted as key issues (e.g., Smith, 2014; Porwal & Hewage, 2013).  

The role of client organisations presented in earlier research is in line with the role the studied 

client organisation tried to enact in its implementation process. By developing new guidance 

documents, it tried to influence its project managers to demand the use of the BIM in the 

procurement of projects and to take on the role of systems integrators. However, as presented 

in the Discussion chapter, this implementation has not been entirely successful. The appended 

papers in this thesis show how it has been difficult to establish a receptive context around the 

implementation process, and projects managers have thus been reluctant to take on the role of 

systems integrator. 

Client organisations tend to be presented as singular entities acting in the relatively 

unbounded (Harty, 2008) environment of the AEC industry. However, this thesis argues that 

this perception is an oversimplification, and that client organisations should be viewed as 

heterogeneous entities where internal enrolment cannot be taken for granted. For clients to be 

able to enact the role presented above and lead innovation in the inter-organisational network 

that is the construction industry, they first have to successfully enrol the intra-organisational 

network that is their own organisation.  
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The studied implementation process also shows the underlying rationale it builds upon. The 

actor leading the implementation of BIM based its actions when trying to enrol actors to the 

actor-network on a technological imperative (Markus & Robey, 1988) understanding of the 

relationship between technology and change. That is to say, it assumed that the possibilities of 

the technology would be a strong enough driving force to establish change, given that the 

right technical preconditions were in place. This was later shown not to be the case, and, in 

line with earlier research, the use of the technology drifted away from the original intentions 

of the creators of the change initiative (Holmström & Stalder, 2001; Ciborra, 1997).  

The role of client organisations as singular and necessary drivers for change in construction 

can thus be argued to be over-simplistic. Not only has the construction industry expressed 

characteristics of being relatively unbounded, but, the results of the study this thesis builds 

upon show how large public client organisations can express these characteristics themselves. 

Thus, making project managers take on the role of change agents and systems integrators in 

this environment is no simple task. 

7.2. Implications 

As an example of a technology-driven change process, the current implementation of BIM in 

the construction industry shows how client organisations try to initiate and manage change. 

The findings of this thesis and its appended papers have several implications both for theory 

and practice, which are detailed below.  

7.2.1. Implications for Theory 

The question of how technology can be implemented to establish change and thereby achieve 

innovation is a well-studied subject. The results of the study support the emergent perspective 

of organisational change (Markus & Robey, 1988), which does not view organisational 

change as planned, rational, and evolutionary, but as something emergent and continuously 

ongoing and which is influenced by a multitude of internal and external factors.  

This view of organisational change problematises the understanding of how one actor can 

implement technology to influence change among other actors. Organisational change will not 

necessarily follow any specific actions, but rather emerges in the complex and inter-

organisational environment in which the actors operate. This view of change contrasts with 

many studies on how digital technology can be implemented to establish organisational 

change. Studies on BIM in particular tend to lean towards a deterministic approach, 

oversimplifying organisational aspects and viewing difficulties of establishing technological 

change as implementation barriers in need of solutions. Insufficient demand among clients 

was one such implementation barrier that was identified, and how this should be addressed by 

establishing demand from large public clients (Smith, 2014; Khosrowshahi & Arayici, 2012; 

Wong et al., 2011). 

The current view of client organisations as natural and necessary drivers of innovation, 

particularly in construction, is problematised by the results of this thesis. Project managers are 
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pinpointed as necessary systems integrators, actively promoting and supporting the 

implementation of the innovation in their projects. However, this view assumes these would-

be systems integrators are enrolled into this new role. As the concept of relative boundedness 

(Harty, 2008) indicates, the influence over actors within a network cannot be taken for 

granted. In order for a client organisation to influence its inter-organisational network in the 

construction projects they conduct, there is first a need to establish a change in the intra-

organisational network that is the client organisation itself.  

From the perspective of ANT and sociology of translation, this intra-organisational network 

has been formed by the attempt to establish the BIM issue as a black box. A black box is a 

locked network element that cannot be questioned or changed and which influences all project 

managers in their projects. However, as the intra-organisational network at this client is 

relatively unbounded, the strength and flexibility of the inscriptions in this black box was 

insufficient.   

The studied example of a translation process to establish an actor-network in which BIM is 

used gives insights into how technology-driven translations can be understood. It has not been 

a simple one-stage translation, but a sequential translation. A sequential translation is when 

the translating actor does not translate the sought after programme, but instead translates the 

willingness to continue the translation. Like in a relay race, this next actor continues the 

translation and establishes an actor-network that establishes the desired programme. This 

sequential translation is exemplified by how the BIM initiative did not directly interact with 

the construction industry (which was the target group it wanted to influence towards BIM-

usage) but only addressed project managers and tried to make them take on the role of 

systems integrators.  

As shown in the papers appended to this thesis, this type of sequential translation risks 

drifting away from the original problematisation of the earlier stage. The project managers 

were not entirely enrolled into their role as systems integrators for BIM, and therefore made 

their own problematisation for their own translation of BIM. Instead of promoting BIM, they 

removed it from their procurement to decrease risk. In this way, they adapted the translation 

to be in line with their priorities and other actor-networks with which they were associated.  

The notion of sequential translations widens the understanding of translation processes, 

increasing the knowledge of how one actor can impose itself, and its understanding of a 

problem, upon others. Instead of only directly influencing others, it can try to influence others 

to enlarge the network even outside the control of the first actor. However, this process is 

linked with risks, as these sub-translations will go through the same four stages of translation 

as Callon (1984) identifies. The sub-translations’ problematisation will drift away from the 

original problematisation, and therefore it will be difficult to ensure that the overall goal of 

the translation will be fulfilled. Thus, in sequential translation, the level of enrolment among 

the delegates initiating the sub-translations is of vital importance.    
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7.2.2. Implications for Practice 

New technology is viewed as a catchall solution in many industries. Digitalisation in 

particular promises to have an extensive impact. However, the issue of how industry actors 

can be influenced to implement and take advantage of new technology is not something 

trivial. Early research on how digital technology is linked to productivity presents this 

relationship as a ‘productivity paradox’ (Brynjolfsson, 1993). Investments in new technology 

do not directly impact productivity in the expected way. It was later shown that IT is an 

enabler for developing the organisation, its business processes and work practices, and that it 

is through these organisational changes that productivity can be increased. Thus, when trying 

to increase productivity through the implementation of IT, be it in an entire industry or a 

single firm, organisational change is the key concept. That is what this thesis is about, i.e., 

how to influence organisational change through the implementation of new technology.  

In the construction industry, which is characterised as being fragmented and project-based, 

client organisations are seen as necessary drivers of innovation. As clients, these powerful 

authorities are in a position to demand change from participants in projects they procure. This 

thesis presents the results of an investigation of one such initiative, i.e., the actions of the STA 

to implement BIM and promote its use in the Swedish construction industry. The results of 

this study have several implications for authorities wanting to influence change by promoting 

innovation. 

The causal relationship between technology and change has been described in several 

different ways (Markus & Robey, 1988). The prominent understanding among technology 

experts, the individuals often leading innovation initiatives, is the ‘technological imperative’, 

which states that the technology, when functioning as intended, will result in change. This 

view is, however, an oversimplification in many cases, and in the field of organisation studies 

this deterministic understanding has long since been abandoned. The results of the papers 

appended to this thesis support the view of a more complex relationship between technology 

and change. Even though project managers see and understand the value of the promoted 

technology, they are sceptical towards its implementation as they expect it to introduce new 

risks to projects (Paper IV).  

This thesis shows how large public client organisations currently disregard previous 

knowledge from the field of organisation studies. It shows how it was difficult to establish a 

receptive context around the implementation initiative (Paper III). Further, it shows how 

project managers, the actors expected to take on the role of systems integrators and promote 

the new innovation, are reluctant to take on this role (Paper IV).  

The role of client organisations as promoters of innovation and leaders of change is more 

complex than how it is presented. It is not something singular, but divided into two different 

roles depending on the strategy used for promoting innovation. Should innovation be supplier- 

or client-led? As shown in Paper V, this question has a direct impact on the actions taken to 

promote innovation. Should clients establish an innovation-friendly environment by limiting 

demands, or should they demand the use of a specific innovation? These strategies are 
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incompatible and hinder each other when simultaneously applied (Paper V). However, they 

do not necessarily have to be in conflict as they address different types of innovation. Either 

the innovation is unknown, and the client wants the industry to develop the innovation, or the 

client has a specific innovation in mind that it wants the industry to use.  

When developing the role of client organisations as promoters of innovation, an 

understanding of the desired innovation is needed. There is no intrinsic conflict between the 

two innovation strategies as long as they are not applied simultaneously to the same 

innovation. Therefore, there is a need for client organisations to not be overly consistent and 

inflexible when it comes to policies regarding innovation (Paper V). The same policy will not 

be suitable with regard to all innovations. When there is an innovation that the client wants to 

influence the industry to adopt, it needs to be able to adapt its policies to the requirements of 

that innovation. In terms of systemic innovation, such as most technologies linked with 

digitalisation, it is also important to make sure that project managers understand their role in 

promoting the innovation. 

Project managers, as intended systems integrators (Winch, 1998); have in earlier research 

been identified as playing a vital role in implementing systemic innovation. However, when 

influencing project managers to take on this role, it is important for innovation initiatives to 

understand how the technology itself might not be enough to ensure acceptance of this new 

role. To make project managers take on the role of systems integrators and promote 

technology in construction projects, there is a need for the innovation initiative itself to act as 

a systems integrator in the intra-organisational network that is the client organisation. Public 

client organisations are often large and diverse, not homogeneous, entities. Therefore, it is not 

a simple task to establish an intra-organisational change.  

To conclude, the implementation of technology to influence industry-wide change is a 

complex issue that has an impact on both the intra-organisational network of the client 

organisation and the inter-organisational network of the industry. Thus, in the implementation 

process, an understanding of the technological characteristics of the desired innovation is 

important, but so too are the organisational aspects of both the internal client organisation and 

the inter-organisational aspects. 

7.3. Limitations 

This study takes its departure in a social constructivist view of society. This epistemological 

approach works well when studying organisational change, but has both strengths and 

limitations when compared to other approaches to studying technology-driven change. This 

thesis has a hermeneutic interest, i.e., wanting to increase the understanding of how to achieve 

change by implementing technology. The study, therefore, investigates the process of 

translation that has occurred at the STA. However, this thesis does not, and is not supposed to 

give advice on how large public clients should act in this type of innovation initiative. Instead, 

this thesis only aims to enhance the understanding of these types of processes, explaining the 

results which were reached.  
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The ANT approach used in this study is linked to several limitations. As further discussed in 

the Method chapter, the study never intended to achieve a total analysis of the actor-network 

around BIM. Such a study would be far too extensive for the limited time of a PhD project. 

Instead, only a minimalistic approach to ANT has been used. A more thorough analysis of the 

actor-network would have been preferable, however. 

Further, the initial aim of the study, i.e., to analyse how BIM would influence the project 

manager’s role, has not been fulfilled. Instead, the study’s purpose was changed according to 

the abductive research method used in the study. Even though this aim was not fulfilled, 

several important insights into the process of implementing technology for establishing 

change were gathered. 

7.4. Suggestions for Further Research 

This thesis has analysed an example of how a client has tried to implement technology to 

influence change in an industry. However, this thesis has not studied the actual results of this 

change process. Therefore, further studies of how this type of change initiative actually 

influences actors external to the client are needed.  

In any translation process, what is being translated will not seamlessly be transferred between 

the actors partaking in the translation. Every time the baton changes hands in the ‘relay race’ 

of a sequential translation, it will change based on the carrier. Thus, given a sequential 

translation such as that presented in this thesis, a more thorough study of how the translated 

idea changes across the different stages is required.  
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9. Appendix 

9.1. Appendix 1 - Example of interview template 

Background information 

Name interviewee: 

Professional role: 

Department at the STA (if relevant): 

Time and date: 

Location: 

Duration of interview: 

Presentation of the research project 

Presentation of me as a researcher 

Short presentation of the area of interest for the interview 

Examples of questions to guide the interview 

These are examples of questions aimed at getting the interviewee to narrate their individual 

perception of the BIM developments at the STA. The questions are only suggestions to guide 

the interview towards the right subject.  

 

 Please describe your role at the STA 

 How do you view BIM? 

 What is your view of the BIM implementation process? 

 How are you in your professional role linked to other actors at this organization? 

 How does the implementation of BIM influence you in your role at the STA? 

 

For project managers: 

 What is the difference now from a couple of years ago? 

 How do you use BIM in your project? 

 Is BIM an important issue to you? 

 How do other project participants express their view of BIM? 

 

For interviewees partaking in the BIM implementation: 
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 What actions are taken in the BIM implementation process? 

 What are the latest developments in the BIM implementation process? 

 How do you perceive the relation to other BIM related projects? 

 What is going well? 

 Are there any difficulties in the BIM implementation? 

Example of confrontational questions 

The confrontational questions are related to answers given earlier in the interview in order to 

deepen the insight in the interviewee’s perception of the subject. These questions are always 

tailored to the specific interview but often relate to common themes, for example: 

 But, is there not a conflict between the demands specified in the guidance documents 

and the professional client initiative? 

 But, is this really BIM? The guidance documents only specify file formats with very 

limited capability. 

 Why should the STA drive the BIM implementation when it is other project 

participants that gain the benefits in the current BIM use described? 

 Why is the BIM issue isolated and not managed together with other business 

development initiatives at the STA? 

 

 

 

 

 

 


