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Abstract 

 

The Architectural, Engineering and Construction (AEC) industry is often described as 

fragmented, highly complex and risk-oriented with major challenges due to the high level of 

conflicts and low level of productivity. Building Information Modeling (BIM) is claimed to 

be the future of the AEC industry and is a way to address these issues. A BIM model can be 

used in all the phases of a facility's life cycle and can result in better quality at lower cost and 

reduced time-consumption. However, there are not just benefits with BIM but also risks and 

problems, which can be hard to manage and prevent the adoption of BIM. Several of the risks 

and problems are connected to legal issues.  

 

This thesis consists of a qualitative research study that explores the current situation of the 

legal challenges with BIM, which companies are facing in their construction projects in the 

Swedish AEC industry. The study intends to develop an understanding of the legal problems 

that hinders the adoption of BIM and how these problems can be minimized. Semi-structured 

interviews were held with ten respondents in different companies in Sweden to get an 

understanding of the legal issues with BIM in their construction projects. The result of the 

interviews showed that the major legal issue with BIM is the capability to define the model as 

a legal act and rank the model higher than drawings in a contract. In addition, it was found 

that the difficulty to review that the model is sufficiently correct and reliable is also 

something that companies see as a hinder for the full adoption of BIM. Therefore, companies 

still often prefer to have the drawings as a legal act rather than models.  
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Sammanfattning 

 

Arkitektur-, ingenjörs- och byggindustrin beskrivs ofta som splittrad, mycket komplex och 

riskorienterad med stora utmaningar på grund av mycket konflikter och låg produktivitet. Det 

hävdas att byggnadsinformationsmodellering (BIM) är industrins framtid och ett sätt att ta itu 

med dessa problem. En BIM-modell kan användas i alla faser av en anläggnings livscykel och 

kan resultera i bättre kvalitet till en lägre kostnad och minskad tidsåtgång. Dock finns det inte 

bara fördelar med BIM utan även risker och problem som kan vara svåra att hantera och som 

förhindrar införandet av BIM. Flera av riskerna och problemen är kopplade till juridiska 

frågor. 

  

Detta examensarbete består av en kvalitativ forskningsstudie som undersöker den nuvarande 

situationen för de juridiska utmaningarna med BIM som företagen står inför i sina 

byggprojekt i den svenska byggindustrin. Studien avser att utveckla en förståelse för de 

juridiska problem som förhindrar införandet av BIM och hur dessa problem kan minimeras. 

Halvstrukturerade intervjuer hölls med tio respondenter i olika företag i Sverige för att få en 

förståelse för de juridiska problemen med BIM i byggprojekt. Resultatet av intervjuerna 

visade att det stora juridiska problemet med BIM är svårigheten med att definiera modellen 

som en juridisk handling och rangordna modellen högre än ritningar i ett kontrakt. Dessutom 

fann man att svårigheten med att granska att en modell är tillräckligt korrekt och tillförlitlig är 

något som företag ser som ett hinder för BIM:s fullständiga införande. Därför föredrar de 

flesta företag att fortfarande ha ritningarna som juridisk handling och inte modellerna. 
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1. Introduction 

 

In this chapter, background, purpose and research questions are presented. Further, 

limitations, assumptions and thesis structure can be found in this chapter.   

 

1.1 Background 

 

The Architectural, Engineering and Construction (AEC) industry is often described as 

fragmented, highly complex and risk-oriented with major challenges due to the high level of 

conflicts and low level of productivity (Brewer, Jefferies & Manderson, 2015). Building 

Information Modeling, also called BIM, is an approach to create and manage data of a 

building (Arensman & Mehmet, 2012). BIM is claimed to be the future of the AEC industry, 

because of the positive qualities that can improve the current situation of the industry (Jiang, 

et al. 2015). Today, BIM is implemented in several phases of a construction project lifecycle, 

enabling significant benefits for the stakeholders and society (Jiang, et al. 2015). Most 

companies using BIM are in favor of this technology, since it can offer a better quality of the 

buildings at lower cost and reduced time-consumption during the design and production 

phase (Eastman, et al. 2011).  

 

Unfortunately, there are not just benefits with BIM but also risks and problems, which are 

slowing down the full adoption of BIM (Azhar, et al. 2017). Usually BIM projects are the 

largest investments or most advanced projects in the construction industry and the size and 

complexity of a project increase the amount of risks. Construction industry stakeholders need 

an understanding of the risk factors to perform an efficient response to the potential risks, in 

order to achieve the benefits with BIM (Chien, Wu & Huang, 2014). The most common 

barriers in BIM adoption are either legal or technical issues (Azhar, 2011).  

 

Implementation of BIM has significantly changed the project workflows and therefore all 

stakeholders have been introduced into integrated roles. Legal risks are likely to appear when 

integrated BIM models have decreased the parties' awareness of their responsibilities and the 

overall model liability. One of the most beneficial ways to minimize legal risk is to have a 

collaborative project delivery contract form, which contains shared risk and reward 

mechanisms. (Azhar, Khalfan & Maqsood, 2012)  
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1.2 Purpose and research question 

  

The aim of this study is to explore current legal problems and risks with BIM in the Swedish 

AEC industry by studying the legal challenges companies are facing in their construction 

projects. The research questions for our study are:  

 

● What are the legal risks related to BIM that mostly appear in construction projects? 

● How big impact do these risks have on projects?  

● How are these legal risks handled in projects? 

● How can these legal risks be limited? 

 

1.3 Limitations and assumptions 

 

Above we mention that this study is limited to an exploration of companies in Sweden. The 

reason for this limitation is that for practical reasons we can only perform interviews at our 

study location in Stockholm. Also the number of interviewed companies has to be limited 

because of the time schedule. For these reasons we intend to select companies which differ 

from each other, but still are experienced with BIM. 

 

We expect that the companies participating in our study have varying BIM strategies and that 

these can lead to different legal risks in their projects. Another assumption regarding our 

interview findings is that they will show several methods of how to handle the identified legal 

risks and probably also various ways to act on similar problems. Further, we expect that a 

company's BIM strategy can vary from project to project, mostly depending on the project 

client and other stakeholders, but also on the choice of contract form.  
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1.4 Thesis structure 

 

The thesis starts with an introduction chapter that describes the background of the research 

problem and the purpose of this thesis. Chapter 2 presents the method chosen for this thesis. 

After the method chapter comes the theory chapter. The theory chapter consists of a literature 

study of earlier research related to the research problem. The fourth chapter introduces the 

respondents of the interview study and the companies they represent, and in the fifth chapter, 

the findings from the interviews are presented. Chapter 6 contains a discussion based on the 

interview and literature study findings. In chapter 7, which is the last chapter, a conclusion of 

this thesis is presented.      
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2. Method 

 

This chapter describes the selected research method for this study. The method is selected in 

order to meet the research questions as well as possible. 

 

2.1 Research design 

 

The research design is the plan for how the researcher will answer the research question. All 

decisions taken about the research design must be well thought-out and fit in with the 

research question (Saunders, Lewis & Thornhill, 2016). Regarding our research questions and 

the aim of our study, an exploratory research suits us best.   

 

2.2 Inductive, deductive and abductive  

 

The selection of the research approach is an important step for any research project. A proper 

research approach helps one to make good decisions regarding the research design, which 

research strategies and choices are better and worse for the research, as well as supports the 

researcher in understanding what constraints may exist. There are two different research 

approaches, deductive and inductive. (Saunders, Lewis & Thornhill, 2016) 

 

The deductive approach focuses partly on developing a theory and a hypothesis, and partly on 

designing a research strategy to test this hypothesis. Something that is characteristic of 

deduction is that the researcher should be independent of what is observed. Something that is 

also characteristic is that the facts need to be measured quantitatively, and that a 

generalization can be done thanks to the large amount of data, which a research with the 

deductive approach often contains. (Saunders, Lewis & Thornhill, 2016) 

 

The inductive approach, on the other hand, means collecting data and developing a theory, 

which results from the data analysis that has been made. With the inductive approach, it is 

mostly more appropriate with a smaller number of samples than with the deductive approach. 

Researchers, who follow the inductive focus, work primarily with qualitative data. (Saunders, 

Lewis & Thornhill, 2016) 
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The two approaches can also be combined. When one combines deduction and induction, it is 

called abduction. Abduction means partly that one seeks to understand new facts based upon 

what we already know, and partly the creation of explanatory hypothesis for the facts 

(Cassiano, 2011). The approach, which is chosen for this study and which suits this research 

best, is abduction.  

 

2.3 Qualitative vs Quantitative data collection techniques 

 

The difference between the qualitative and the quantitative research method is how to collect 

data. Quantitative data focuses on numerical data, in other words, numbers. Qualitative data 

on its part focuses on non-numeric data, i.e. words. Quantitative and qualitative data 

collection techniques and methods of analysis have both strengths and weaknesses. The 

technique chosen for the research will affect the results of the research (Saunders, Lewis & 

Thornhill, 2016). Since we want to understand the different ways of looking at the legal risks 

with BIM, the qualitative research method is most suitable for our study.  

 

2.4 Research strategy 

 

To be able to answer our research questions, we needed to start our research with performing 

a literature study. From the literature study we deepened our knowledge of the subject. The 

literature study consisted mainly of scientific articles and a number of books that have been 

course literature during the master’s program we have studied. The aim of the literature study 

was to summarize the current knowledge of the subject and to see what kind of problems 

previous studies have observed regarding the research questions. The literature study had an 

important role for our understanding of the research problem and made it possible for us to 

develop relevant questions for the interviews.  

 

The literature study is followed by face-to-face semi-structured interviews. A semi-structured 

interview is a data collection technique (Saunders, Lewis & Thornhill, 2016), characterized 

by the fact that the order and formulations of the questions are predetermined, at the same 

time as there is space for follow-up questions. Furthermore, the answer options may be either 

fixed or open. Analyzes of semi-structured interviews are usually based on a comparison 

between the interview subjects (Sallnäs, 2015). A minimum sample size for a semi-structured 
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interview is about 5-20 samples (Saunders, Lewis & Thornhill, 2016). Since we have chosen 

the abductive research approach, semi-structured interviews, which are a qualitative data 

collection technique, are suitable for our research. Further, since the problems are complex 

and the answers can vary a lot between the respondents, semi-structured interviews suit well.  

 

We decided to perform seven semi-structured interviews with ten persons from seven 

different companies. The respondents of the semi-structured interviews all have experience of 

BIM and the companies use BIM to a large extent. The respondents from the companies were 

chosen according to their BIM experience from education and work life. Since the research 

focuses on the current situation of the legal problems with BIM in Sweden, the names of the 

companies have no relevance for our study and therefore the names of the companies and 

respondents are anonymous. The aim of the semi-structured interviews is to develop an 

understanding of the current situation of the legal problems with BIM, which companies in 

Sweden face. We expect that the interviews in combination with the literature study will help 

us to answer the research questions of this work. 

 

2.5 Research ethics  

 

It is important to consider how ethical the research is when planning the design for it. When 

doing a research, ethics refers to the correctness of the researcher’s behavior in relation to the 

rights of those who are in some way participating in the research or are being affected by it. 

The research must not in any way harm, cause embarrassment or other material disadvantage 

to anyone participating in the research or otherwise affected by it. (Saunders, Lewis & 

Thornhill, 2016) 

 

To manage these issues, we have made sure that the interview respondents participate 

voluntarily and are anonymous in our study. Further, they are free to read their answers from 

the interviews before the thesis is published. It is also important that the respondents of the 

interviews are aware of what our study aims to achieve and how their participation will affect 

the study. 
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3. Theory        

 

In this chapter, previous studies on BIM and problems associated with BIM implementation 

are presented. A common barrier to adopt BIM is the legal uncertainties associated with 

integration. To prevent these legal risks there need to be new mechanisms for collaboration 

and communication in construction projects (Brewer, Jefferies & Manderson, 2015). 

Therefore, this chapter introduces different delivery and contract forms in construction 

projects that do not currently support BIM integration. All legal risk factors found in our 

literature study are introduced at the end of the chapter.        

 

3.1 Building Information Modeling (BIM) 

 

Building Information Modeling, also called BIM, is an approach to create and manage data of 

a building (Arensman & Mehmet, 2012). Unlike traditional 3D modeling technologies, BIM 

provides a collaborative platform for different disciplines to share and exchange information 

and knowledge (Eastman, et al. 2011). A BIM model can be used for planning, design, 

construction and operation of a facility (Azhar, 2011). It can result in better quality of the 

buildings at lower cost and reduced time-consumption (Eastman, et al. 2011), and even 

achieve designs that would be impossible without digital design (Ashcraft, 2008).  

 

Giel, Mayo & Issa (2015) claim that it is common that users of BIM have less conflicts and 

better coordination on projects when using BIM (Giel, Mayo & Issa, 2015) and the design 

and construction process is more integrated than before (Eastman, et al. 2011). Azhar, 

Khalfan & Maqsood (2012) also state that projects using BIM have the potential to deliver 

projects more effectively than before, and the harmony between project members who earlier 

saw themselves as adversaries have the potential to change a lot thanks to the new 

collaborative environment. After having started to use BIM it is common that people inside a 

project feel that the communication between the projects members it better than before 

(Tekla, n.d.).  

 

 

 

 



 

8 
 

The National Building Information Model Standard Project Committee defines BIM as: 

 

“Building Information Modeling (BIM) is a digital representation of physical and 

 functional characteristics of a facility. A BIM is a shared knowledge resource for 

information about a facility forming a reliable basis for decisions during its  

life-cycle; defined as existing from earliest conception to demolition.”  

 

        - National BIM Standard (n.d.) 

 

Users can see a lot of advantages with implementing BIM in construction projects. BIM gives 

an opportunity to try different solutions, visualize (Tekla, n.d.) and discover design errors and 

omissions before the construction work on site starts (Eastman, et al. 2011). When using 

BIM, project members can more easily check the design, which will help to ensure that the 

design is correct and complete (Tekla, n.d.). Using BIM makes it much easier to take out 

quantities and estimate constructions. The traditional approach for quantity take-off and 

construction estimations is a very time-consuming process, which BIM can simplify (Olsen & 

Taylor, 2010). A visualization of BIM is presented below in figure 1.  

 

 

Figure 1. A visualization of the BIM concept (Azhar, Khalfan & Maqsood, 2012) 
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3.2 Collaborative environment in BIM projects 

 

In the AEC industry, mostly owners, contractors and designers are implementing BIM tools 

in construction projects, but the scale of usage depends a lot on the amount of collaboration in 

a specific project. Collaboration means a process were several persons or organizations are 

working together to achieve something successful together. Collaboration is extremely 

important in construction projects when disparate groups of individuals from different 

organizations are brought together for a short period to achieve the project goals. Good 

collaboration is possible when people trust each other. In projects where individuals never 

have worked together before, trust must be created in parallel with the construction project 

process. (Graham, 2010)  

 

Communication is one of the key factors for good collaboration (Graham, 2010). All project 

stakeholders are dependent on different digital tools to support their project coordination and 

collaboration. BIM can significantly benefit the communication between project stakeholders 

and data exchange between tools. The intelligent 3D models that are the basis of BIM 

improve the communication of project layouts massively compared to ordinary 2D 

projections (Eastman, et al. 2011). To be able to get maximum benefits from the BIM 

technology, it is according to Juocevicius et al. (2013) highly related with maximizing the 

collaboration in a project (Juocevicius et al. 2013). It is important to remember that BIM is 

not just a software, it is both a process and a software. The meaning with BIM is not only to 

use three-dimensional intelligent models, it is also to make significant changes in the 

workflow and project delivery processes (Hardin, 2009). 

 

3.3 Collaborative BIM project delivery forms 

 

There are three main contracting forms in Sweden: integrated coalition, separated coalition 

and mediated coalition. All these types of coalitions give different responsibilities to the 

project stakeholders. The stakeholders’ activity in different project phases is regulated in the 

contracting form and other additional regulations. (Graham, 2010) 

 

Integrated coalition, also called turnkey contracting, design and build, or single-point 

responsibility, is a contracting form where the client wants to transfer maximum risk to the 
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contractor. In integrated coalition, the client gives the contractor requirements of the project 

and the contractor themselves are planning the design and calculating the budget. This 

contracting form brings major responsibility for the contractor in the design and planning 

phase. (Graham, 2010)  

 

There are two types of separated coalitions: traditional separated and general contracting. In 

the traditional separated form of project coalition, the client appoints an architect who is 

responsible for leading the design team, but also responsible for choosing trade contractors. 

General contracting is different from the traditional form, because here are the trade 

contractors selected by the main or general contractor who is responsible for whole execution 

of the project. In the general form, the main contractor’s project manager has not so much 

power in the design process and an architect has the major role as the project manager in the 

traditional form. (Graham, 2010) 

 

The third main contracting form in Sweden is mediated coalitions and this form is also called 

construction management. The structure for this type of contracting is that the client is not 

only appointing an architect, but also a construction manager who is responsible for 

managing the trade contractors. Construction management is usual when construction projects 

are technically challenging and there is a short time-period for execution. (Graham, 2010) 

 

Common barriers to adopt BIM are associated with integration in projects. There is a need for 

a collaborative contract structure with shared risk and reward mechanisms (Brewer, Jefferies 

& Manderson, 2015). Globally, there are three approaches of collaboration structures that 

have stood out to facilitate partnerships between stakeholders. The approaches are project 

partnering, project alliancing and integrated project delivery (IPD). All these approaches 

include a varying degree of early involvement of key stakeholders, transparent financials, 

shared risk and reward, joint decision-making, and a collaborative multi-party agreement 

(Lahdenperä, 2012).  

 

Project partnering has already been used in a few mega construction projects in Sweden. The 

goal with partnering is to create trust between core stakeholders with different kinds of 

teamwork activities and joint project missions, risk management and budget calculations 

(Graham, 2010). Project partnering is based on traditional contractual frameworks such as 

design-bid-build or design-build (Lahdenperä, 2012). Project alliance also provides an 
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environment of mutual trust and commitment to share risk (Alwash, Love & Olatunji, 2017), 

but differs a lot from partnering in the selection process, management structure and nature of 

the risk and reward incentives. Alliance projects have a joint organization consisting of 

owners and others with no clear roles and liabilities unlike partnering projects (Lahdenperä, 

2012).     

 

The Integrated Project Delivery (IPD) approach is used in many projects around the world, 

but still has not been introduced in Sweden as a new approach for collaboration (Hooper & 

Widén, 2015). In an IPD project, the owners, designers, and leading contractors and suppliers 

take part into a single collaborative contract (Eastman, et al. 2011). The relationship between 

the stakeholders in a collaborative environment demands alternative forms of contractual 

structures (Forgues, Staub-French & Poirier, 2017). IPD is mainly used in social 

infrastructure and building construction, where the complexity is high and the uncertainty 

large. Alliance on the other hand is usually used for transportation and utility infrastructure 

projects, e.g. roads, railways and projects in water. (Lahdenperä, 2012) 

 

3.4 Lack of BIM support in Swedish standard contracts 

 

It is important for construction project stakeholders to have a contractual relationship. If not, 

their participation will miss legal liability, as well as lead to pure economic loss. A contract 

between the key stakeholders will help to control the required responsibilities or functions in 

the BIM project (Chong, et al. 2017). The definition of a contract can be explained as: 

  

“A contract represents an obligatory document through which  

parties perform their duty and supply deliverables” 

 

- Alwash, Love & Olatunji (2017) 

 

There are several benefits with standard contracts, for example familiarization and allowing 

certainty in risk allocation. But unfortunately, there are not just benefits with these contracts. 

The standard contracts that are currently used in the AEC industry lag behind technological 

developments (Brewer, Jefferies & Manderson, 2015) and tend to insulate rather than support 

collaboration (Hooper & Widén, 2015). The contracts that are used need to be updated to fit 
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the ongoing development in the industry. This is something that hinders and set barriers for 

the adoption of BIM (Alwash, Love & Olatunji, 2017) and it is still unclear if it would be best 

to make entirely new contracts or to make addendums to existing contracts to support BIM 

and collaboration. Hooper & Widén (2015) state that in the US, the progress towards 

contractual support for BIM has come a long way, but in Europe the progress has been 

significantly slower.  

 

Usually, several documents belong to construction contracts, e.g. the contract form, 

conditions of contract drawing, drawings and specification and often also appendices. If the 

barriers with the contracts can be solved, several documents such as drawings and written 

information that are based on data can be replaced by the BIM model. (Brewer, Jefferies & 

Manderson, 2015) 

 

ABK09 is a standard form of design Consultant Appointment contract in Sweden. This 

standard contract has been developed from earlier versions trying to meet current 

requirements. However, this standard contract does not support collaboration and BIM, it 

only regulates copyright and design information regarding paper drawings and therefore is 

not suitable when using BIM, neither does it support strategic collaboration. The ABK09 

contract says nothing about e.g. who owns the digital information or who is responsible for 

the accuracy of the digital information. To solve this, an option to append a new standard 

form dealing with digital information has been presented. The deployment of this appendix 

has been limited and raised many questions. (Hooper & Widén, 2015)  

 

AB04 is a traditional form of construction contract in Sweden that has been used for 

approximately 10 years. However, AB04 does not support BIM and the need for early 

collaboration between project members. In AB04, the contractors tender on work based on 

completed design documentation. Because of the limited overlap between the design phase 

and construction phase, collaboration in an early stage is hard to manage and barriers between 

the project members are created, which can prevent the necessary free communication and 

feedback between project members. (Hooper & Widén, 2015)  
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ABT06 is a Design and Build/Performance contract in Sweden that intends to be used in 

turnkey projects. ABT06 is suitable when the contractor undertakes total execution of the 

project and all or almost all of the design for the project, and is also a suitable platform for 

partnering agreements. Furthermore, construction work can start even if the design is not 

totally finished. With Design and Build there is no hinder for early collaboration between 

project members, but the lack of national BIM standards in Sweden is something that 

prevents the use of BIM. One disadvantage with this contract form is that only a few 

contractor organizations have the possibility to compete for the work, because of the 

economic resources needed to manage the design. (Hooper & Widén, 2015)     

 

3.5 Risk factors limiting the application of BIM  

 

Historically, the construction industry has been very revulsive to change (Olsen & Taylor, 

2010) and usually BIM projects are the largest investments or most advanced projects in the 

construction industry. The amount of risk is gradually growing when the size and structural 

complexity of projects increases (Jones, Kiviniemi & Zou, 2017). Implementing a new 

technology includes several challenges and the process of implementing a new technology 

will contain unidentified risk factors that weaken its performance (Chien, Wu & Huang, 

2014). Negative factors limiting the application of BIM in the construction industry can be 

classified into five categories:  

 

● Technology  

● Financial  

● Management  

● Personnel  

● Legal (Jiang, et al. 2015)  

 

Technical issues with BIM are for example lack of software compatibilities, inadequate 

project experience and inefficient data interoperability (Chien, Wu & Huang, 2014). Financial 

risk factors that occur when adopting BIM are costs in time and training, costs of specialized 

software and costs of required hardware upgrades (Jiang, et al. 2015). Problems with BIM 

management are changed process difficulties, inadequate top management commitment and 

workflow transition difficulties. Lack of available skilled personnel and increased in short-
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term workload are typical personnel risks with BIM (Chien, Wu & Huang, 2014). Most 

reported problems with BIM concern either legal or technical issues (Alwash, Love & 

Olatunji, 2017). Since legal risks with BIM are the focus of this study, the legal risks are 

discussed deeper in the next chapter.    

 

3.6 Legal risks in BIM projects 

 

The legal structures for BIM lag far behind (Ashcraft, 2008). Legal risk factors are those that 

are caused by the highly regulated environment and can end up in lawsuits. These legal risks 

occur when building information models are incorrectly used and different project 

participants have not clear responsibilities. Usually these risk factors also relate to the access 

and security of building information models. Building information models are created by 

imperfect software and to minimize legal problems, users cannot innocently trust such data 

with potential errors (Jiang, et al. 2015). For this study has 14 sub-factors of legal risks with 

BIM been identified from related literature. These 14 sub-factors have been harmonized into 

four categories which can be found in chapters 3.6.1 – 3.6.4. The 14 sub-factors can be seen 

below.  

 

1. Ownership 

  

(Azhar, 2011; Arensman & Mehmet, 2012; Jiang, et al. 2015; Alwash, Love & 

Olatunji, 2017) 

    

2. Contractual issue or Conditions of contract  

  

(Azhar 2011; Brewer, Jefferies & Manderson, 2015; Azhar, et al. 2017; Alwash, Love  

& Olatunji, 2017) 

    

3. Contract structure and policy or BIM contract documents  

  (Chong, et al. 2017; Azhar 2011) 

    

4. Standardize the BIM process or Standard of care  

  

(Azhar 2011; Arensman & Mehmet, 2012; Alwash, et al. 2017; Chien, Wu &  

Huang, 2014) 

    

5. Compensation & consideration 

  

(Brewer, Jefferies & Manderson, 2015; Arensman & Mehmet, 2012; Chong, et al. 

2017) 
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6. Data Security  

  (Brewer, Jefferies & Manderson, 2015, Jefferies & Manderson, 2015; Olatunji 2015;  

  Chong, et al. 2017; Jiang, et al. 2015) 

    

7. Intellectual Property  

  

(Brewer, Jefferies & Manderson, 2015; Olatunji 2015; Chong, et al. 2017; Alwash, 

Love & Olatunji, 2017) 

  8. ICT Protocols Process & Responsibilities 

  (Brewer, Jefferies & Manderson, 2015; Azhar, et al. 2017; Chong, et al. 2017;  

  Jiang, et al. 2015; Alwash, Love & Olatunji, 2017)  

    

9. Interoperability or Integrity  

  

(Brewer, Jefferies & Manderson, 2015; Jiang, et al. 2015; Alwash, Love & Olatunji, 

2017) 

    

10. Legislation & Juridical Precedence  

  (Brewer, Jefferies & Manderson, 2015; Alwash, Love & Olatunji, 2017) 

    

11. Professional liability  

  

(Brewer, Jefferies & Manderson, 2015; Alwash, Love & Olatunji, 2017; Chien, Wu 

& Huang, 2014) 

    

12. Public Sector Agency  

  (Brewer, Jefferies & Manderson, 2015; Alwash, Love & Olatunji, 2017) 

    

13. Risk allocation or Shifting of risk  

  (Brewer, Jefferies & Manderson, 2015; Arensman & Mehmet, 2012) 

    

14. Right to rely  

  (Arensman & Mehmet, 2012; Jiang, et al. 2015) 
 

 

3.6.1 Contractual and legislation risks 

 

As earlier discussed in chapter 3.3, the standard contracts currently used in the AEC industry 

lag behind technological developments and do not support the use of BIM and collaboration 

which sets barriers for the adoption of BIM (Brewer, Jefferies & Manderson, 2015; Hooper & 
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Widén, 2015; Alwash, Love & Olatunji, 2017). Azhar (2011) claims that several issues that 

can arise when using BIM, for examples issues with ownership and copyright, can be 

prevented by specifying the rights and responsibilities in the contract documents. The 

problem with who will control the entry of data into the model, the model’s accuracy and who 

will be responsible for updating the model is also something that can be handled by 

addressing these commitments in the contract (Azhar, 2011). Brewer, Jefferies & Manderson  

(2015) state that the contract also needs to define who can make changes with the digital 

information and what and when information is available for review and distribution.  

  

As Brewer, Jefferies & Manderson (2015) argue, a few changes are required to the conditions 

of contract for enabling the implementation of BIM in a conducive environment. Azhar, et al. 

(2017) discuss that a new type of contract that suits the adoption of BIM could be 

implemented to avoid disagreements concerning BIM. Azhar, et al. (2017) further discuss that 

is could also be an option to develop a BIM protocol amendment to the main contract, which 

will cover legal issues.   

 

In construction projects it is usually required to submit project documents to various public 

agencies for approval. The situation might be that these agencies are not equipped to use 

digital models. Therefore, it is required to develop hardcopy plans instead of digital models 

for public agencies for approval. The legislation also requires that the approval needs to be 

signed, for example stamped drawings. The public agencies use the stamped documents as a 

reference when they are doing inspections on the site during construction. When the 

constructors are using BIM in the project and not 2D drawings, there might be a difference 

between the BIM model, the plans and the actual result on site, and that can result in disputes. 

(Brewer, Jefferies & Manderson, 2015)  

 

3.6.2 Ownership risks 

 

Today, clients are interested in buying project models with long-term possibilities rather than 

traditional 2D design documents, which are supported with current legal instruments 

(Olatunji, 2011). Therefore, the most discussed legal risk associated with BIM in academic 

articles is model ownership because of the different views on this problem, and in addition 

model ownership has an impact on other BIM related legal risks. The ownership of a BIM 
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model can be regulated with copyright laws. But the ownership of the BIM data is only 

protected by the copyright laws when actor's rights and responsibilities are defined in the 

contract, but when different stakeholders are working in a integrated model there will be lack 

of legal support (Azhar, 2011). So the question is; who owns the model, who owns 

information in the model, and who has access to the model? This is something that needs to 

be considered (Ashcraft, 2008).    

 

Alwash, Love & Olatunji (2017) state that the existing proposals concerning the ownership of 

digital models are currently subjective and superficial. The various proposals do not give any 

united suggestions on the rights of owning digital models. Alwash, Love & Olatunji (2017) 

further discuss that a collaborative project delivery form can lead to unclear or changed roles 

for project stakeholders, which develops issues with model ownership. A divided or shared 

ownership between multiple contributors is possible, but then the question arises: Who owns 

what? (Alwash, Love & Olatunji, 2017) 

 

The digital models include intellectual property (IP) that is often argued to be owned by 

contributors of the information, but in most projects the models are delivered to the paying 

part. This means that the client or owner of the project will obtain the model ownership. 

Project owners should define if they will pay for BIM data, the deliverables of a model or the 

services of the project team. Thus, it will be possible for them to demand model rights of 

inputs that they have bought from the authors (Olatunji, 2015). Chong, et al. (2017) claim that 

the intellectual property rights must be decided in the beginning of a project, since all authors 

contributing information in a digital model want to be sure of protecting their business 

knowledge. 

 

Brewer, Jefferies & Manderson (2015) discuss the question of compensation when using 

digital models. Without a clear reward system between stakeholders, added costs can become 

a legal risk factor. The added costs associated with BIM implementation are the procurement 

of software, hardware and training of users. A client requiring a BIM model can be 

responsible to compensate for additional design work (Brewer, Jefferies & Manderson, 2015). 

Azhar, et al. (2017) mean that nowadays, it is more unusual for clients to pay compensation, 

since a lot of BIM users have experienced both short and long term economic benefits by 

using BIM.  
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3.6.3 Standardization and technical risks 

 

BIM projects have resulted in new management issues, which differ from management issues 

of traditional construction projects (Chien, Wu & Huang, 2014) where the fundamental 

engineering practice is based on drawings demonstrating project design layouts and 

construction details (Alwash, Love & Olatunji, 2017). For the moment, there are not any clear 

guidelines on how to adopt and use BIM (Azhar, 2011), mostly because BIM projects are still 

dependent on standard contracts drawn around traditional 2D protocols (Olatunji, 2015). A 

modified management process includes a new communication structure with efficient 

workflows and determination of different responsibilities (Brewer, Jefferies & Manderson, 

2015). As mentioned earlier in chapter 3.3, there is a clear need to develop a collaborative 

contract structure to clarify the stakeholders’ responsibilities. 

 

Azhar (2011) claims that several software firms have gradually developed different BIM 

programs, which have improved the adoption of BIM in different stages, but none of these 

solutions have been beneficial to the process as a whole. Therefore, there is a need to 

standardize the BIM process (Azhar, 2011). Olatunji (2015) argues that just common coding 

and data structure models are not enough to make building information modeling successful. 

Success requires a change management including new skills, e.g. new ways to communicate 

with designers and new forms of business configurations. Olatunji (2015) further argues that 

clients and contractors must also change their business strategies to “stay alive” and profitable 

in their market. Now the lack of guidelines prevents the transition to a changed management 

supporting BIM implementation (Olatunji, 2015).  

 

Moreover, the interoperability and data security will be a legal risk when implementing BIM. 

Interoperability is considered as a legal key issue due to the AEC industry’s limited software 

compatibility. Lack of interoperability between systems creates barriers in data transfers 

between stakeholders and can cause problems of managing, monitoring and auditing the data 

transfer process. Digitalization in the industry has also affected the level of project data 

security and protection. Data security contains drawbacks in ensuring data against corruption, 

loss and manipulation, detailing restrictions on data sharing and access, and requiring a 

certain level of insurance to cover any possible financial losses associated with data security. 

(Brewer, Jefferies & Manderson, 2015) 
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3.6.4 Responsibility and reliability  

 

The BIM models are normally created by several professionals with different software tools 

and are used by several project members. If there is no clear responsibility of the model, 

claims can become very complicated and difficult to solve if problems with the model occur 

or the BIM model is incorrectly used. (Jiang, et al. 2015) Further, if the contractors have 

insufficient BIM experience, it can result in difficulties for the contractors in clarifying the 

responsibilities of each party and the process to be coordinated in an effective way (Chien, 

Wu & Huang, 2014).  

  

Arensman & Mehmet (2012) state that shifting of risk between the project members is also 

something that needs to be thought of. Definite responsibility is the idea of the current legal 

system, where each party knows what they are responsible for. Arensman & Mehmet (2012) 

further claim that these decided roles and responsibilities are not suitable in BIM projects 

with high collaboration where the risks are transformed.  

 

Arensman & Mehmet (2012) also state that the right to rely on the model is an issue of great 

importance. The companies that receive the model want to be able to rely on the model and 

the information that it contains. The situation can be that the companies believe that the 

model is free from errors and omissions even if it is not. Further, the company that transmits 

the model to others does not want to be responsible for any work created from it when the 

model is shared with others. This has resulted in the development of disclaimers that limits 

how the companies which receive the model can rely on the model, and it leads to that 

companies that receive models cannot rely on them and instead they need to recreate their 

own models, usually from 2D drawings, since it is uncertain if the model is correct and they 

can rely on it. (Arensman & Mehmet, 2012) 
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4. Empiric     

  

In this chapter, the execution of the interviews including the formulation of interview 

questions is presented. All the interview respondents and their companies are also shortly 

presented.  

 

4.1 Execution of the interviews 

  

The interviews were held in Stockholm during a period of approximately 4 weeks. We started 

several weeks before the interviews were held by asking the respondents if they would like to 

participate in our study and shortly described our subject. When we booked the interviews we 

asked if the respondents would approve us to record the interviews and that they would be 

anonymous in our study. We also shortly presented some examples of questions that we 

would like to ask during the interviews, so the respondents would know what to expect from 

the interviews.  

 

From the beginning, we had more respondents that were willing to participate in our study 

and be interviewed. Unfortunately, when it was time to set a date for the interviews, several 

of them pulled out since they did not feel that they had enough competence and experience in 

legal problems with BIM to answer our questions. The reason why they did not want to 

participate in our study might be because they felt scared to give false answers or they had not 

faced legal problems with BIM in their working roles.    

 

The interviews were held at the participants’ offices so it would be easier for them to have 

time to be interviewed. We also appreciated the opportunity to visit the companies’ offices 

and get an insight in the companies and their workspaces. The interviews took approximately 

30-60 minutes depending on the respondents and their experiences of the legal problems.  

 

The interview consisted of 15 specified questions and a few follow up questions. The two 

first questions were about the respondents’ and companies’ background. The rest of the 

questions dealt with legal problems and were categorized according to the issues. The 

interview questions can be found in Appendix 1.  

 



 

21 
 

4.2 The respondents of the interviews 

 

As earlier mentioned in chapter 2.4, the respondents of the interviews are chosen due to their 

BIM experience from education and work life. How many years of work experience related to 

BIM the respondents have can be seen in table 1. The experience of the companies that the 

respondents work for are also of great importance. The companies need to use BIM to a large 

extent so it is possible for them to answer our interview questions.  

 

 

Figure 2. Respondents’ role in construction projects.   

 

We also wanted to get a diversity of the roles of respondents, as can be seen in figure 2 above. 

The figure shows that we included project owners, contractors and consultants in the 

interview study. The variety of project roles strongly affected the companies´ sizes that our 

respondents represented. The size of the companies are summarized in figure 3 below. There 

are also small differences in which type of projects the respondents take part in the industry, 

but most businesses are focusing on both residential and commercial buildings. Figure 4 

shows that some of the respondents work with infrastructure and industrial construction 

projects.         
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Figure 3. Size of the companies the respondents represented.  

 

 

Figure 4. Different project types that the respondents’ companies work with. Some of the 

companies are specialized in one area only, and others work with almost every category.   

 

All respondents that contributed in this study are presented below:  

  

Respondent A – works as a project manager for one of Sweden’s largest real estate 

companies. The person does not have experience in BIM tools but is instead experienced in 

the BIM project process.  
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Respondent B – works as BIM project manager for a company that works with implementing 

BIM strategies in different organizations and projects. The person is a BIM consultant at the 

company that respondent A works for.   

  

Respondent C – works as group leader for the model coordinators at one of the leading 

construction and real estate development companies in Sweden. The person has earlier 

worked as a model coordinator for several years. 

  

Respondent D – works as project engineer at a construction site with a large scale of BIM 

usage. The person works for a company that focuses on partnering, and the company is 

frequently responsible for both design and construction.  

  

Respondent E – has studied structural engineering and works now at a medium sized 

consulting company, which implements BIM in their new building projects.   

 

Respondent F – is a construction engineer who works with BIM at one of Sweden's leading 

construction and real estate development companies. The person has worked with VDC for 

several years.  

 

Respondent G – works with administrating BIM at a large infrastructure company. The 

person is responsible for the legal and purchasing aspects at the department that is managing 

the process of adopting BIM in their projects.   

 

Respondent H – is a lawyer who has worked almost two years in the same company as 

respondent G and I. This respondent deals with matters regarding administrative cases and 

took part of developing a contract document that supports BIM adoption in the company.   

 

Respondent I – has worked since 2011 at the department of central purchasing and logistics 

in the same company as respondent G and H. This respondent has together with respondent H 

participated in the development of a contract document that supports BIM adoption in the 

company.  
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Respondent J – works as a technical expert and has a broad experience in the 

implementation of BIM in the planning and construction process for infrastructure and 

buildings. The company that the respondent works for, works with consultant services and 

primarily with order support for information management. 

 

Table 1. The respondents’ years of work experience related with BIM.   

Years Respondent 

1-2 years D 

3-4 years A, B, G 

5-6 years E, F, H 

> 7 years C, I, J 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

25 
 

5. Findings 

 

This chapter presents the empirical findings of our face-to-face semi-structured interviews 

held with ten respondents from seven different companies in Stockholm. The chapter begins 

with explaining the current situation of BIM implementation in these companies from a legal 

point of view. Thereafter the answers regarding contracts and ownership are presented. Next 

sub-chapter discusses answers regarding changed process including views on usage of 2D 

drawings, and the sub-chapter after that answers regarding responsibility and liability. 

Finally, this chapter presents the organizations’ views on legal problems with BIM in their 

projects and different benefits that they have achieved thanks to BIM.  

 

5.1 Legal aspects on current BIM implementation in companies 

 

All companies that contributed to this study were in different stages in the implementation of 

BIM. This affected the answers of the respondents and their views of the current problems 

that may arise in construction projects. Respondents D, G, H, I and J are the only ones that 

have ranked the BIM model as a contract document and legal act higher than traditional 2D 

drawings. Below are the views and thoughts of the respondents that have not implemented 

BIM in the same extent as respondents D, G, H, I and J, presented.   

 

Respondent C says that the company attempts to use BIM in all of their projects where they 

can affect the decision, but there are still 2D documents (paper drawings and PDF-

documents) that are the legal act. Respondent C also says that much depends on the 

requirements of the client. If the client requires access to original files, the company that 

respondent C works for needs to require it from the consultants.  If respondent C´s company 

decides for themselves and does not have any requirements from the client, they usually 

require IFC files and this is entered into the contract. Respondent C says that they do not have 

any reason to lift the model as having a higher legal status unless the client has a reason for it.  

 

Respondent C adds that one difficulty is to review the models to the extent that they would 

need to be valid as a legal act. It is easier to review a common traditional document since 

there one can see that it looks all right. The model may not be right in every cut everywhere, 

but a 2D document can be assured and it is possible to review it. Respondent C considers that 
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is why the development of the model to be the legal act has been so slow. There is such an 

amount of information in a model, and it is hard to take responsibility of it all, the respondent 

continues.  

 

Respondent A and B, who are currently working in the same project, had a goal to use the 

BIM model as a contract document, but this attempt failed already in an early project stage. 

Therefore, none of them has experience of a project where a BIM model is ranked higher than 

traditional 2D drawings. They think that the ranking could be changed if all information that 

are not possible to visualize could be combined in the model somehow well organized, e.g. 

with connection links. Moreover, the data in the model should be ranked, e.g. whether the 

object, type, or ID code is graded highest.  

 

Respondent E tells that they have not had a BIM model directly as a contract document, they 

only mention the requirements of a model that needs to be developed in the contract. Usually, 

there is a BIM manual from the client that needs to be followed. The requirements are usually 

only demanding different information in a model, e.g. not any specific orders on what 

software needs to be used. 

 

Defining different requirements in a contract associated with BIM is challenging for a client 

who does not know exactly what they wish to be delivered. Respondents A and B think that 

when a client only wants to have a BIM model in the project without specifications, it will be 

very difficult for the BIM coordinator to produce a BIM strategy. Further, if another party in 

the project wants to benefit from the model more than the contract allows, it can lead to 

conflicts.    

 

Respondent F tells that they always use 3D models in their construction projects, but 2D 

documents are always the legal act. They set requirements in their manual, which is an 

appendix to the contract that no 2D drawings may be made separately from the model; all 

drawings must be generated from the 3D model. Respondent F further tells that consultants 

are allowed to make separate details manually if the model cannot show the details in the 

correct way. However, then the details do not have any connection with the model, which can 

lead to problems.  
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Below are presented the views by the respondents who have used BIM models as legal act. 

 

Respondent D says that the company that respondent D works for use the BIM model in the 

contract, but that it works a bit different since they work with partnering. Respondent D 

explains it as “since we exclusively are working with partnering, there is a lot of collaboration 

right from the start and for it to work, the BIM model is the one that applies. It would not 

work if people were sitting with their own drawings”. Respondent D says that they also still 

work with 2D documents, but that is never the document that matters but it is a working 

tool.   

 

Respondent G, H and I work for the same company which started to adopt BIM in 2013. The 

company has a common goal to develop the construction industry by demanding BIM in all 

of their projects. Their strategic plan of how to adopt BIM has a key role in this development 

that enlarges BIM usage step by step. After 2015, all the company's projects have had BIM 

models at least at a basic level, which is described in detail in the company’s strategy. It is 

critical to analyze the benefits of BIM in every project, so that the right level of BIM is 

demanded. In smaller projects the level of BIM is usually just basic, since the cost of 

requiring BIM must be earned back in the end. Large projects have internal workers 

coordinating the model, and in smaller projects the model is ordered from external parties. 

When the job is outsourced to external parties, they can make the models as they want and 

use as many consultants as they want, there is only a requirement of what information the 

delivered model must contain. Respondent G, H and I say that working in an integrated model 

is a level of BIM that is not yet achieved, but it is the goal for the future.   

 

Respondent J has been involved in a project were the BIM model was a legal act and ranked 

higher than the drawings. Unfortunately, so far it has only happened in one of respondent J´s 

projects even if it has been close several times. Respondent J explains it as: “We had ensured 

that the models were as perfect as they could be, in terms of quantities we could re-count for 

all the disciplines. And in the end, one still does not choose to send this, and one does it for 

various reasons. And I would say that there was no technical reason, it was mostly because 

you did not dare, and you felt that you did not have that knowledge”. Respondent J further 

tells that they often include the models with a special instruction of how to use them, but they 

are not the legal act. The drawings are almost always ranked higher than the models.   
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5.2 Answers regarding contracts  

 

Regarding if it would be good to develop a new standard contract that suits BIM better, 

respondent C thinks that it is not necessary, but it would be good to make some clarifications 

in ABK. Respondents A and B both also agree that the Swedish standard contracts are not the 

reason why BIM models are not used integrated by project stakeholders; everything comes 

back to the challenges of ranking the documents correctly. According to respondent B, a 

contractual suggestion of improvement would be “to write in the contract which standard a 

model should have when it is finally delivered”. This would help deciding how to define a 

model better in a contract and which information is required in the final delivered model.  

 

BIM models are ranked higher than 2D drawings in the purchase contract in respondent G’s, 

H’s and I’s company, and they are still using the Swedish standard contracts. They say that 

small changes must sometimes still be made, e.g. about the regulation that forbids to sue 

someone because of over-information information in a model. They have also participated in 

meetings with the aim to educate those who are making updates on the Swedish contract 

standards about BIM. The proposed changes would mostly affect AB contact form or a new 

combination of AB and ABT. They all agreed on that small changes in the contract could 

make BIM adoption easier for everyone when the contracts would allow information 

exchange as a procurement. Respondent H also says that it could be beneficial to make 

changes in the contract supporting partnering and an integrated model. Changes in the 

standard contracts are seldom made and when the technology develops fast there needs to be 

sustainable updates in the contracts. There is also a challenge to edit the contract so that both 

contract parties will be satisfied.      

 

Respondent E thinks that there is no need for a new standard contract, even if the goal is to 

construct according to a model without any drawings and other written documents. Instead 

respondent E agrees that there could be more standardized requirements on the BIM model in 

the existing contracts. Today's Swedish BIM standards are just indirectly used in the 

respondents company, e.g. the concepts or as a requirement from the client. 
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Respondent F means that it is important that everyone uses the same standard concepts in the 

contracts, e.g. standard concepts of which information to be included in the models. 

Respondent F also says that requirements, and to be able to convey the requirements, are of 

great importance. The receiver needs to be able to understand the requirements.  

 

Respondent G, H and I do not want to make too high requirements on BIM models 

immediately, they want to ensure that the industry is ready for the current changes first. To 

get on a higher level of BIM adoption, respondent G, H and I would want to get new contact 

standards and classifications to follow. Respondent G, H and I have been participating in 

developing the Swedish BIM Alliances contract appendix that supports BIM when they made 

changes to their own contract templates. But they would rather follow international guidelines 

than national ones, since national standards usually lag much behind the development.  

 

Integrated Project Delivery is something that respondent G, H and I want to develop further 

in their contracts to be able to use integrated models, where several actors work in the same 

model simultaneously, in the future. They think that when having an integrated model it is 

important to know who is responsible for what information. Right now it is not possible to see 

who has done what, and that is a reason why integrated models are not used yet. In today's 

situation it is easiest for everyone to work in his or her own model, which is connected by a 

model coordinator.  

 

Respondent J says that today´s contracts are not bad or wrong, but they are not written 

according to today´s needs. Respondent J states; “We now live in a more and more digital-

based environment with digital services we deliver to each other. It does not feel like these 

standard contracts are adapted to such things. It still builds on getting a bundle of paper sent 

from one party to another. So they can be applied, but I also think it may be a symbolic value 

in refreshing them”. 

 

5.3 Answers regarding ownership 

 

All the respondents except D, F and J agreed on that the client always owns the whole BIM 

model since the client pays for it. But every project stakeholder who adds information into the 

model has rights to their inputs but is also responsible for them. Parties delivering the 

information model obtain the right to use the information in another context because of the 
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socioeconomic reasons, according to respondent H. The client receives the model in the end 

of a project, but respondent E says that in their projects “the clients do not usually need it and 

ask for it, since they do not have the competence to use it”.   

 

According to respondent H it is significantly important for the client to get full rights to the 

model including the possibility to change the model since the information model is needed for 

different maintenance purposes. Clients never make any changes directly in the original file 

since it must be separately saved and documented. Respondent G, H and I are for the moment 

trying to figure out when the client also could need the ownership of the data information. 

 

Respondent D explains that the BIM coordinator legally owns the coordination model but the 

ones that have contributed with information into the model own all information in the 

coordination model. The client gets the coordination model when the project is transferred 

and in the end, the client also pays for it. Respondent D also explained that the company does 

not have any rights to the model after the project is handed over. 

 

Respondent F says that in their projects, the consultants own their work model, which they 

work with, but when they release their construction documents, respondent F´s company 

decides which file format they want and as the consultants deliver it, the model becomes 

respondent F´s company’s model. Respondent F explains it as, “It will be like the product we 

buy from them, and in turn, we hand it over to the client”. When the project is finalized, 

respondent F´s company has the right to keep their copy of the model even though the client 

is the one paying for the model.  

 

Respondent I states that there are no problems with the question of who owns what today. 

Respondent I explains it as, “You hand over files just as you previously left over the drawings 

and the person who hands it over is responsible for the correctness in it. Those who make 

changes to it later will have to stand for those changes themselves”. 

 

The ownership of the model varies a lot according to respondent J. Respondent J claims that 

some owners want to own everything, some owners say that they want access rights but the 

ownership remains with for example the architect. And some owners say they take 

responsibility for everything. However, respondent J states that he/she has noticed that as the  
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insight of the importance of the model increases by the client, it also increases the 

requirements of that the client wants the own the model.  

 

Regarding the payment of the model, respondent J claims that a model is a delivery and it is 

the client that pays for it. Respondent J further states that he/she thinks that the industry in 

many cases is still working with incorrect pricing of information deliveries. Respondent J 

explains it as; “One still counts on what it takes to get a 2D drawing. This does not give the 

model a good value. I think you should have performance criteria for how good a model 

should be. Really, it only gives incentives for a designer to do it as quickly as possible, but 

not that one delivers a good model. There are no real incentives for them to do right, to create 

a good model. And that is something that I think we need to work on”. 

 

All respondents agree that in the end the client is the one paying for the model.  

 

5.4 Answers regarding changed process  

 

Respondent C thinks that joint industry agreements are of significant importance. Respondent 

C explains it as “Nobody wants to be the one who test new solutions first. And it's a matter of 

fact that the projects are long and you do not want to try something new without knowing that 

it works. Many want examples to look at, so the pilot projects that are run in the industry, 

both within companies but also between companies are very important. You need to weigh 

the time and cost to what it actually gives to try something new”.  

 

Respondent B thinks that to work in an integrated model gives benefits in many ways e.g. 

economically, but it is not good for the industry to rely too much on the current software that 

is developed all the time. Therefore, respondent B states that it is better to favor generic file 

formats e.g. IFC. According to respondent B it is better to require a format instead of 

software, which is used to open a finished model. Respondent B also reminded that 

documentation of IFC-files could be complicated, because “we do not know if the future 

software supports the current file formats”.  
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Respondent J also says that her/his company is working hard on trying to make sure they 

work with neutral data sources. Respondent J thinks that it is the wrong way to go to prefer a 

specific software tool. It is better to work with neutral file transfers, for example IFC.  

 

More guidelines about how to use BIM for the clients could be beneficial, so the different 

requirements would be better determined according to respondent E. Guidelines are still 

continually developed and there are a lot of them already, so respondents A, B, C and D says 

that a lack of guidelines are not a problem to adopt BIM. Person A thinks it instead depends 

on lack of competent personnel. Respondent D means that Swedish guidelines work well and 

“it is always what you agree on in the beginning, which is meaningful, and then it is easy to 

use the Swedish standards”. Respondent F thinks that it would be good to develop a BIM 

guideline that is clearer than todays.  

 

Respondent J has been working for 1.5 years with something called national guidelines for 

BIM and geo data in Sweden. It is an industry-wide project that it is still not done, but a first 

version has been published. It is a collection of a lot of different recommendations and 

sample documents as to what concepts to use, how to look at processes and how one can look 

at different methods and delivery specifications. 

 

Respondent J´s company tries to work as much as possible with standards. Respondent J 

explains it as; “We do not think it is smart and in anyone's interest to really invent own ways. 

So we work for example a lot now with the application of the Coclass classification so that it 

is easy to move things from one party to another, because then you speak the same language. 

So the language is important. We also work a lot with standard delivery specifications in the 

processes”.  

 

The company that respondent G, H and I work for has used the British BIM maturing phases 

as an example when they developed their own BIM strategy. To make it possible for 

everyone to work in the same way, they think that there need to be guidelines for the BIM 

adoption process. Respondent G also highlights that companies must make their own 

strategies that suit their businesses. 
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5.4.1 Views regarding 2D drawings 

 

All respondents agree that 2D drawings are still needed for different authorities, for example 

municipalities require 2D drawing during the building permit phase. The administration 

departments are slow at adapting new technologies and respondent A thinks that it prevents 

full usage of BIM.  

 

Respondent C explains that 2D drawings are still used on the construction site in their 

projects but they use them in digital devices where it is e.g. easy to measure. Regarding if it 

would be possible to work without 2D drawings respondent C argues; “I'm not saying that it 

is impossible, but I do not really see how it would work today. There is a lot of clicking on 

each item to see what e.g. wall type it is, as can be seen directly on a 2D drawing. They really 

complement each other”.   

 

Respondents A and B think that many parties still prefer to work in their old ways, since they 

feel confident in their accustomed routines, and that is why they have for example allowed 

the plumbing contractor to use 2D drawings. Respondent D on the other hand only accepts 

subcontractors and consultants in their projects that have adopted BIM. Respondent D´s 

experience of the subject shows that those who have changed their process from 2D to BIM 

have been satisfied.    

 

Respondent E points out that 2D drawings are still mostly used in their projects. It is possible 

to work according to a model, but the ability to read it in the same way can be challenging. 

This skill is currently developing when more parties are adopting BIM. Respondent E prefers 

2D drawings because it is easier to find the detailed information, but agrees that models are a 

better way to visualize the overall view of the project. This leads to that drawings are simple 

to control compared with models, according to respondent E. Respondent E proposes that 

shifting to a BIM process could start with getting rid of overall building drawings. The 

overall building model would still be combined with detailed drawings and other written 

documents. Respondent E also says that in some construction projects it is easier to only 

make a model instead of drawings, e.g. steel frames, because there is just one party involved 

during that construction stage. 
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Respondent F states that it is most common with 2D drawings on their construction sites, but 

those who can handle the model use it because it gives a much better understanding when one 

can look at drawings and then see it in 3D as well. Respondent F also thinks that the low 

usage of the model on the construction site depends on that the industry is very old and the IT 

knowledge is low, “Many of our construction workers do not even manage smartphones, so 

take out a 3D model as well, that's not the case. On the other hand, one can focus on the next 

generation and pick it up very early and then start developing with them, so that in 20 years 

we will see a completely different maturity to handle 3D models”. 

 

Regarding usage of BIM on the construction site respondent D says “The biggest problem is 

that people do not use it enough. Most of our carpenters use it, but far from everyone. Far 

from all professions use it. It is not just a generational question, even if one hoped for it. One 

sometimes notices that they do not use it though they say it is good. But then there are many 

who use it a lot”.  

 

Respondent J says that he/she has been involved in several projects were the model has been 

used during the construction phase on site. Respondent J also says that they have realized that 

regardless the models have a legal act or not, the contractors want to use them anyway. 

Respondent J states, “It has become a big difference in just two to three years. Then there was 

still the opinion that “no we cannot trust the models, they are never correct”. But now it is a 

completely different attitude and an understanding of that the models in the end are the basis 

of all the information we have on all of our drawings. Now we see that contractors often ask 

for models”.  

 

5.5 Answers regarding responsibility and liability 

 

All respondents agree on that project stakeholders prefer to work in their own models, which 

are in the end connected by a BIM coordinator. This helps stakeholders to take responsibility 

of their own models that they have created. The models are delivered in IFC-file formats to 

the BIM coordinator and this makes it possible for the BIM users to utilize their preferred 

tools. It is easy to recognize who has made changes or mistakes in a model, so everyone just 

needs to take responsibility for their own work. Only respondent G, H and I are in a different 

position, since respondent G tells that they cannot currently require deliveries in IFC-format,  
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since it do not yet exist for infrastructure projects. Instead, they use three different types of 

file formats: original format, exchange format and locked format (pdf). 

 

In the project that respondent A currently work with, it is the design leader who has the 

largest responsibility of the general BIM model and the design managers have responsibility 

of single building models. Respondent E states that individuals have a large responsibility of 

their own work, so in practice if you would be the person in response, mistakes by others 

would not be your fault and therefore, you do not need to continuously control other people's 

work. This method works because it is always easy to control who that have made mistakes in 

a model. Respondent J claims that the main responsibility for the model varies during the 

different stages of the project. 

 

Respondent A and B think that version management is significantly important when 

controlling which model is the newest and contains liable information. If the wrong model is 

followed in the project, it can lead to huge errors, but according to respondent B and D, this 

problem is easy to control. Person B says that it is not possible to determine that the model 

with the latest release date is most accurate in a contract, since the client must assure that the 

contractor does not make changes only beneficial for them. According to respondent B, this 

problem can sometimes relate to technical problems, e.g. if the server is not capable to the 

large amount of information.  

 

Respondent D tells that errors in a BIM model detected at the production site are easy to 

notice, so to avoid problems the plans are not executed. Respondent E tells they do not make 

any internal model controls schematically; it is always the clients BIM coordinators that do 

the controls on the wholly integrated model. The control by the client consists mainly of 

checking if the requirements are followed, they do not detect errors regarding e.g. 

dimensions. More detailed controls concerning e.g. dimensions are made by both internal and 

external parties, because there are safety requirements on that another person not working 

with the project must make control calculations on the dimensions.  

 

Respondent C says that a lot can be handled by setting requirements from the beginning. It 

needs to be required from the beginning what information the consultants need to ensure that 

is correct. Respondent C explains “The model contains so much information so it is not 

reasonable to ensure all information, but one must be able to say what kind of data one want 
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to ensure. Although the model is not 100 % quality-reviewed, it is still better than what we 

had before BIM”. Respondent C further explains regarding worry that “Today consultants are 

used to deliver and be responsible for their model information. I think the concern has 

declined. A few years ago, everyone was terrified that everyone would take out all the 

information from the model, and if you had not ensured exactly everything in the model you 

were terrified as a consultant. We were terrified that the consultants had drawn everything 

wrong in the model”.  

 

Respondent D also agreed on that it is essential what is required from the beginning. 

Respondent D says that the BIM coordinator has good programs to review the model and its 

correctness. Respondent D also explains that it is often obvious when something is wrong in 

the model when the carpenters look at it on site. So it is easy to avoid that something could be 

built wrong from the model when the carpenters have a lot of experience and can recognize 

errors.  

 

Regarding if it feels insecure to use models respondent F explains, “Actually not, the model is 

often the one that is correct before the details are. Even though the details are the legal act, the 

3D model is often the one that is in line with reality”.  Respondent J states; “One can say that 

a model is always a simplification of reality. But if you compare what we have today and how 

we handle it today and all these uncertainties. And when we get a model that is actually much 

clearer, better, easier and more unambiguous to interpret, then suddenly we begin to see lots 

of pits. So it is a bit fun how we humans work. Suddenly we think there will be a problem. So 

yes there are a lot of uncertainties in models today, but there are also many insecurities in 

drawings today. And I am not saying that we should only accept these uncertainties that exist 

in the models, but I would also like to say that the problems lie on more sides. It is not just 

within the models”.  

 

In the future, according to respondents G, H and I, the goal is to use integrated models where 

stakeholders can work in the same model simultaneously. Respondent H states that to make 

this work, one need to be able to track that someone has certain competence. Respondent H 

explains it as for example “if it is a yellow plump then one knows that it was exactly that 

consultant who did it, etc.”. Respondent H thinks that this is a technical and not juridical 

question that needs to be solved to make it possible for different stakeholders to work in the 

same model at the same time.  
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Regarding the ability for stakeholders to work in the same model simultaneously in the future, 

respondent I thinks that it could also be solved by having a mutual project insurance where 

one does not track what all the different actors have done. Instead all actors take a joint 

responsibility for the project. Then it would be a juridical and contract question, and not a 

technical question.  

 

Respondent J on the other hand has not really experienced that one wants to have integrated 

models where stakeholders work in the same model at the same time, or that there is a huge 

benefit with it.  

  

5.6 Answers regarding the organization's legal problems with BIM 

 

Respondent E states that since the 2D drawings are the legally binding document, problems 

with the models are not rising. It is not possible to be sued on the ground of errors in a model 

when it is not a juridical document. Respondent E means that this can also inhibit adoption of 

BIM, because it is not certain that the model is totally correct. When a model is not liable it 

can lead to many problems and those are difficult to handle if the model is not a juridical 

document. Respondent E have faced challenges with confirming that the model and drawings 

contain the same information. This was earlier a more common issue, since there was a lack 

of competent professionals and effective software. Respondent E says that the issue is solved 

by that the drawings are always produced from the model. Respondent E further says that the 

company would want to be better on controlling their own work, since right now they need to 

control everything manually from the model with support of drawings. Nowadays, it is 

possible to control models and detect clashes automatically with a software says respondent 

E. Respondent E also states that it is still very unlikely to make errors in their own model, 

since they know exactly how to make them. The complication is more in how to control the 

data with a structured manner.  

 

Regarding legal problems respondent C says that he/she cannot see so large legal problems 

with BIM. Respondent C further explains, “The biggest problem is when we have not set the 

requirements as we would have wanted to. The biggest difficulty we have is to make sure we 

have got what we have required from the consultants. It is quite a bit of work also to ensure 

the models and that the information keeps the level that you have imagined. It requires 
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someone to review it and it is a lot of work, especially in large projects”. Respondent C also 

means that it is easier when they themselves have set the requirements since then they know 

what to expect from the delivered models. The belief in BIM models are also of great 

importance when is comes to implementing BIM according to respondent C. The company 

that respondent C works for currently works a lot with site managers and the production to 

build more trust to BIM models so they would be more willing to use BIM on construction 

site.  

 

Respondent D also says that the company cannot see so large legal problems with BIM. 

Respondent D explains, “We usually do not have any legal issues with the BIM model. If any 

of the carpenters see an error then it is very easy for us to say that it is clear that it is not right. 

The decisions are quite simple for us to take, especially since we are delivering an end 

product to the client in the end, then we have the mandate to make these small decisions. The 

client has participated in the planning from the beginning and that is why we do not really 

have legal problems. We work together all the way”. Respondent D further explains that the 

consultants participate when the requirements of the models are set by the client to ensure that 

the requirements are reasonable and meets the wishes of the consultants.  

 

Respondent A discussed that they usually apply partnering in their development projects, 

since the contractors useful experience will be shared in an early phase. Partnering have not 

helped to make the model as official building contract document, but in most cases a BIM 

model is created to make a common picture of the project. The client and contractor also 

prefer partnering, because the risks are shared and then conflicts are much more gently 

solved. Instead more conflicts rise about deciding common goals and bonus wages. 

Respondents A and B have not felt a progress in collaboration thanks to BIM, but the design 

process when models are put together has helped to detect errors in an earlier phase.  

 

Respondent F thinks that more legal issues would arise in their projects if they would require 

being able to take out quantities from the model or build according to the model. If the 

company that respondent F works for, sets those requirements, the consultants need to be 100 

% sure that everything in the model is correct and there are no e.g. doublets in the model that 

would mislead the amount of building material. But respondent F also explains; “Getting 

there is not really that hard since everything they have in their 2D documents comes from the 

model. But what I know everyone is afraid of is that there are many things in the model that 
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they do not want to be legally binding and they do not want to take responsibility for. And 

because there can be so much things in a model, it becomes much harder for them to keep an 

eye on that everything is as it should, than it is to review 2D drawings. In the 3D world, it 

increases the possibility of having things that should not be there and which they have 

stamped as legally binding”. Respondent F also claims that since they use BIM models in 

their projects “it would be much better if we were confident that this is a stamped model”.  

 

One legal issue that respondent H sees is the question of over-information. Respondent H 

explains that over-information means: “There is information left in the model but there is a 

delivery message to write what is applicable to the contract and the models that are not listed 

are not valid. But apparently, it is quite easy to see what is old and passed, etc., what you do 

not work on anymore and what is relevant. Then the entrepreneur can say e.g. in a dispute 

that “this information is not included in the contract but it is still in the model and we have 

not received the information in any other way so this is the only information we have and 

therefore have we used it”. Then you are responsible because AB and ABT say that you are 

responsible for everything you deliver and stand for yourself. Therefore, you must be 

extremely clear when you do not stand for so-called over-information, as it can lead to 

disputes”. Respondent H further explains that changes are needed in general rules of how to 

be able to provide information in models, which cannot be relied as a contractual act.  

 

Respondent J has been involved in situations in projects when someone has used non-

reviewed information or information that is under review. Sometimes someone has started to 

build according to the non-reviewed information due to urgency. This results often in 

disputes, which in turn leads to delays. Respondent J thinks it is very unseriously done, but 

that is what has happened in projects. Respondent J however thinks that there are not so many 

problems due to BIM; “I think BIM gets a lot of criticism just because it is easy to blame on 

BIM. When one do not understand it is easy to say that it is BIM´s fault. I would say that 

most of the time there are problems with standard document management. It can be a 2D dwg 

file, or a 2D pdf, or a revit file or IFC file. Everything has a status, it is approved or not. Is it 

fixed for use or not. I think there is still a great problem with the approval process”.  

 

Finally, respondent J also thinks that it is important to ensure that the right requirements for 

the models are available and it needs to be done in an industry-common and neutral manner. 

One also needs to be able to review the models that they contain the correct information for 
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the purpose of the models. According to respondent J the industry needs to be better on 

specifying the requirements on the information in a model.  

 

5.7 Benefits with BIM according to the respondents 

 

Respondent A, B and E thinks that collaboration between stakeholders have not improved 

thanks to BIM, since they think it is more a human related factor. Instead, the communication 

between parties and following what others do is easier with BIM. Respondent E thinks that 

BIM helps to save both money and time, but it is not simple to recognize the cost that are 

saved, usually it happens when design errors are noticed in early phases. Respondent E tells 

that BIM tools are much easier to use than CAD tools, since the information is in a BIM 

model instead of many CAD drawings and documents. Documents are shared with other 

stakeholders through different platforms. According to respondent E it is very unusual to 

share files with email, mostly because BIM models are so large that it is impossible to send or 

receive them in all file formats. 

 

Respondent F sees a lot of opportunities to save money when using BIM. Respondent F tells 

“We did a huge project where we identified 4800 collisions in the design, everything from 

installations that went into each other to installations that go in glass parties, etc. Then it will 

be a lot of money very fast. So we definitely see great opportunities to save money”.  

 

Respondent I´s opinions regarding if BIM saves time and money is: “The idea with BIM is 

that it will save time and money for a whole lifecycle, but unfortunately it may mean that a lot 

of work is needed at the beginning, which is used later. So the savings may be in the long run 

and the cost in a short run. It is one of the problems. The persons who work with this at the 

start of the projects do not really see the benefits of it. You can compare with entrepreneurs 

where we have demanded that they need to use models in projects. They will spend a lot of 

work on it, but then they will not get the benefits of it. The benefits will be in the maintenance 

phase when we take over the model. We pay them to do these models so there is no problem 

with that, but they put down a lot of time and work on the models”.  

 

Respondent J thinks that there is a great difference regarding if BIM saves time and money. 

Respondent J explains it as; “Look at our industry, we have had a negative production trend 

over the past 20 years. In addition, we have a poorer quality of our things. In other words, you 
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pay more for a worse product today. Incredible! Look at any other industry, watch your 

phones, watch anything, any product has become better and has become cheaper. But in 

construction it is just the opposite. So imagine what incredible potential we have and if you 

look at other industries how they have streamlined. It is primary by having a life cycle 

information management. So we have an incredible potential to handle our information better 

and streamline us”. 

 

A summary table of empirical findings can be seen in table 2 below.  

 

Table 2. Summary of legal problems that was found in the interview study. 

 

Risks Findings

Contractual risks • Unclearnes in defining the model in a contract

• Swedish standard contracts do not support infomation exchanges as procurement

• Not standardized requirements on a BIM model which lead to project based solutions 

• Lack of contract that suits integarted project delivery

• Industry is not ready for high requirements on a BIM model

• Swedish standard contracts lag far behind technical development

Ownership risks • Client must have a lot of competence in BIM to be able to control what they get delivered 

• Clients need to be careful when deciding requirements on a model 

• The model ownership varies depending on companies and projects

Changed process risks •  Too few pilot projects that could be followed in the AEC industry

•  Not sustainable to relay only on the current software

•  Documentation of file formats can be complicated

•  Lack of guidlines for the clients

•  Lack of competent personnel

•  Different authorities requiring 2D documents

•  Individuals feel more confident with using 2D and do not want to change their routines 

•  BIM model can be read in different ways by different actors

•  People are not using BIM enough

Responsibility risks •  Lack of IFC for infrastructure projects

•  Difficult to control that a model is 100 % correct

•  Hard to define over-infomation in the model that cannot be relied as contracutal act

•  The model can be assumed to be correct and free to use even if it has not been reviewed
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6. Discussion 

 

In this chapter, the interview study is analyzed together with the literature study, which can be 

found in the theory chapter (3). The following subchapters are categorized in the same way as 

in the findings chapter (5).  

 

6.1 Summary of findings regarding contracts 

 

Only three companies that contributed in our study have used BIM models as a contract 

document and legal act, all others are relying more on traditional 2D drawings than their BIM 

models. According to most of the respondents, the reason for this is that the clients have a 

large role when developing contract requirements but do not have clear BIM strategies. 

Clients' role includes the ability to make decisions regarding whether to claim a BIM model 

as a legal act instead of traditional 2D documents. Contractors and consultants do not want to 

make the models more detailed than they need to, if the client is not willing to pay for it, since 

it takes a lot of work hours for the contractors and consultants. Respondent G, who represents 

the client's role, stated instead that they do not want to make too high requirements, since they 

must ensure that the industry is ready for the current requirements first.  

 

All BIM models are right now delivered according to project specific manuals and several 

respondents agree that there should be more standardized requirements for a BIM model. It is 

time consuming for the contractors and consultants, at least in the model control phase, if all 

projects always have various requirements. Some respondents propose that the clients should 

be more educated in the benefits of BIM to make the requirements profitable for everyone. 

 

Swedish standard contracts are followed in all the respondents companies. Brewer, Jefferies 

& Manderson (2015) state that the standard contracts that are currently used in the AEC 

industry lag behind technological developments. Several of the respondents do not think that 

the standard contracts are a problem in the BIM adoption, but those companies implementing 

BIM on a larger scale are confident about the need to change the current Swedish standard 

contracts. One of the respondents thinks that it could be beneficial to update the standard 

contracts since the contracts of today are not written according to today´s needs, where digital 

services are delivered all the time between different actors. Some of the respondents that want 
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changes in the contracts share the same view as Brewer, Jefferies & Manderson (2015), who 

claim that there is a need for a collaborative contract structure to make BIM adoption in a 

larger scale possible.  

 

Our findings show that companies, which exploit IPD, partnering or alliance in their projects 

are convinced that the collaborative environment minimizes the amount of legal risks. This 

depends most likely on that risks are shared in collaborative contract forms, which leads to 

that conflicts are much more gently solved. If a higher level of BIM usage, including work in 

an integrated model, is desired in the future, the companies, and the whole industry, need to 

develop better standard contracts supporting collaboration.  

 

6.2 Summary of findings regarding ownership 

 

In earlier research made by Alwash, Love & Olatunji (2017), it is stated that existing 

proposals concerning the ownership of digital models are currently subjective and superficial. 

The respondents in our interview study said that they do not have legal problems regarding 

the ownership. Most of the respondents agreed on that client is the one, who owns the model 

and pays for the model, too. Anyhow, all the contributors have rights to their inputs, and they 

are responsible for their information in the models. Basically, the contributors own their 

“work models”. Regarding the rights to the model, after the project had been handed over, 

depend on the companies and the projects.  

 

Azhar (2011) claims that when different stakeholders are working in an integrated model 

there will be a lack of legal support. Since the construction industry in Sweden does not yet 

use integrated models, where different actors can work in the same model at the same time, 

legal conflicts concerning that has not arisen. As respondent I in our interview study stated: 

 

You hand over files just as you previously left over the drawings, and the 

person who hands it over is responsible for the correctness in it. (Respondent I) 

 

To be able to work in an integrated model, respondents H and I discussed that either one need 

to be able to track that someone has certain competence in the model, by having for example 

colors in the model for different actors, or to have a mutual project insurance. If mutual 
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project insurance would be chosen, all actors take a joint responsibility for the project, which 

can be defined in a contract.  This is something that needs to be solved by the industry before 

the adoption of integrated models can continue. Regarding integrated models, the question of 

software also need to be thought of. Today, different stakeholders use different software that 

are suitable for their work. However, one of the respondents has not really experienced that 

one wants to have integrated models or that there is a huge benefit with it.  

 

6.3 Summary of findings regarding changed process 

 

Azhar (2011) states that there are not any clear guidelines of how to adopt and use BIM in 

construction projects. Olatjunji (2015) argues that this depends on that BIM projects still are 

dependent on standard contracts drawn around traditional 2D documents.  

 

The respondents in the interview study agreed on that 2D documents still are needed in the 

industry. For example different authorities are slow at adopting BIM and some are not even 

able to receive 3D models right now. Many parties in a construction project also still want to 

use 2D drawings, and they prefer to work in their old ways, since they feel confident in their 

accustomed routines. And as respondent F stated: 

 

Many of our construction workers do not even manage smartphones,  

so take out a 3D model as well, that's not the case. (Respondent F) 

 

Several of the respondents agreed on that drawings and models complement each other really 

good. One reason for that BIM is not more frequently used in the industry is the lack of 

personnel skills, but is it currently developing since more and more start to implement BIM in 

their companies.  

 

Joint industry agreements regarding how to use BIM and pilot projects in the industry are also 

of great importance. Most of the respondents think that the lack of guidelines does not set 

barriers for the adoption of BIM. However, more guidelines for clients of how to use BIM 

could be beneficial. If the clients would know how to use BIM better, they could require more 

from the projects and in that way urge on the implementation of BIM forward.  
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Additionally, national guidelines for BIM and geo data in Sweden are under production, and 

this is an industry-wide project. It is a collection of a lot of different recommendations and 

sample documents as to what concepts to use, how to look at processes and how one can look 

at different methods and delivery specifications. A first version of the national guidelines has 

been published.  

 

6.4 Summary of findings regarding responsibility and liability 

 

Arensman & Mehmet (2012) argue that the current legal system, where each party know what 

they are responsible for, is not suitable in BIM projects with high collaboration. However, the 

respondents in the interview study did not see this as a problem. The respondents agreed on 

that project stakeholders prefer to work in their own models, and that these are connected by a 

BIM coordinator. Then the stakeholders only need to take responsibility of their own work 

model and the correctness in what they have created themselves. Therefore, it is also easy to 

recognize who have made changes or mistakes in a model.  

 

Arensman & Mehmet (2012) also discuss that the question of the possibility to rely on a 

model is a great issue. Arensman & Mehmet (2012) further argue that companies that receive 

the model want to rely on the model and might think that the model is free from errors and 

omissions even if it is not. Concerning this, our respondents agreed that it can be difficult to 

control a model for a 100 % guarantee, but they think that a lot can be handled by setting 

requirements from the beginning. And as respondent C explained:  

 

The model contains so much information so it is not reasonable to ensure 

all information, but one must be able to say what kind of data one want to  

ensure. Although the model is not 100 % quality-reviewed, it is still better  

than what we had before BIM. (Respondent C) 

 

The question if it feels insecure to trust the model is not a large problem in the industry 

anymore. Parties get more and more used to deliver and be responsible for their model 

information. Earlier, it could arise problems since the model and the drawings did not contain 

the same information. But this problem is solved due to drawings are mostly taken out from 

the model today.     
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One possibility to why drawings still are the legal act and not the model can be because 

drawings are simpler to control compared with a whole model. It is hard to guarantee that a 

model is correct exactly everywhere and that there is for example no doublets in the model. 

The ability to go through a drawing and make sure everything is as it should be is much 

bigger than it is with a BIM model.  

 

6.5 Most important issues and benefits with BIM in the organizations  

 

As a conclusion regarding legal problems with BIM, one can say that the way the industry in 

Sweden works today, there are not that large legal problems due to BIM. One of the 

respondents told that even if they use BIM a lot in their projects and have the BIM model as a 

juridical act, no cases have led to court. But as long as the BIM model is not used as a 

juridical act, one cannot be sued because of incorrect information in the model. 

 

All of the respondents agreed on that what is required from the model is of great importance. 

However, it requires a lot of work to ensure that models contain what one have required and 

imagined. This is most difficult for clients that have not enough competence in BIM and how 

they should control the models delivered to them. The right for different actors in a project to 

use the model after the project is handed over differs between companies. Some lose their 

rights to the model as soon as the project is handed over to the client, but some still have 

rights to the model afterwards.  

 

From the interview study we also found problems, which are not legal factors but prevent 

BIM adoption. One of the problems is to get workers on the construction site to start using 

BIM in their daily work. Many workers already use the model on site and complement it with 

the drawings, and also see a lot of benefits with using the model on site. Unfortunately, a lot 

of workers do not want to use the model or do not know how to use it. This is a question of IT 

knowledge of site workers, but also the willingness to change routines and adopt the future 

way of working, and keep up with the changes that take place in the industry currently.  
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Although there might occur different kinds of problems with the usage of BIM, all of the 

respondents see great benefits with BIM. BIM gives great opportunities to save both time and 

money in construction projects. However, even if researchers say that BIM supports 

collaboration, the respondents did not feel that the collaboration has become better thanks to 

BIM. The respondents think collaboration is more a human related factor, which is related to 

individuals’ attitude.  

 

We think that if integrated BIM models would be used in Sweden, more legal problems 

would probably arise, for example how to define responsibilities in contracts. However, to be 

able to have an integrated model in projects, a number of technical issues need to be managed 

before. Further, we think that it would be unrealistic to suppose that all companies would like 

to work with collaborative contract forms, which is one of the main thoughts with BIM and 

the opportunity for stakeholders to work together in an early stage. This would change the 

whole industry.  
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7. Conclusion 

 

The aim of this study was to explore current legal problems and risks with BIM in the 

Swedish AEC industry by studying the legal challenges companies are facing in their 

construction projects. Our four research questions were as follows; what are the legal risks 

related to BIM that mostly appear in projects, how big impact do these risks have, how are 

these legal risks handled and how can these legal risks be limited. The study was performed 

by doing interviews with ten persons in different companies in Stockholm. The interviews 

focused on the legal issues with BIM that the respondents have experienced. Although, it 

differed between how far the companies have come in their implementation of BIM, it was 

possible to find major conclusions about the subject.  

 

From the literature study, several legal issues with BIM in construction projects were 

identified. However, the respondents from the companies in Stockholm we talked with did 

not experience that problems regarding legal issues have a significant impact on the projects. 

None of the companies that participated in our interview study have started to implement 

integrated models where different actors work in the same model simultaneously. We think 

that if integrated models were used, more legal issues would probably arise.   

 

The major issue that we found from the interviews was the capability to define the model as a 

legal act and rank the model higher than drawings in a contract. Only three of the companies 

that participated in the interview study have defined the model as a legal act. Most of them 

thought that collaboration has a significant role for making it possible. We think that a new 

standard contract, which suits BIM and digital deliveries better than today´s contracts, could 

be beneficial for the Swedish AEC industry, for further implementation of BIM. We also 

think that industry-common requirements of a BIM model could have a positive impact on 

the use of BIM in the industry.  

 

Furthermore, as different authorities have not come so far in their BIM adoption and still need 

2D drawings, the ability for companies in the AEC industry to get rid of the 2D drawings is 

not currently possible. Still, this is a reason for the companies to develop 2D drawings for 

their projects. The ability to review that the model is 100 % correct and free from for example  

 



 

49 
 

errors and doublets is also something that companies see as a hinder for the full adoption of 

BIM. Therefore, companies often want to have the drawings as legal acts rather than models.  

 

Implementing BIM in construction projects brings several sustainable benefits for the 

industry. Therefore, issues regarding BIM need to be solved for making it possible for actors 

to take part of these benefits. By using BIM, design errors and clashes can be detected in an 

early project phase instead of on the construction site. This saves a lot of money in the 

projects, which all of the respondents in the interview study agreed on.  

 

The second aspect regarding sustainability is the social sustainability. One of the social 

benefits with BIM is the possibility to visualize the projects in an early stage. Several of the 

respondents in the interview study stated that it is very beneficial for the clients to be able to 

visualize the projects before they are built. Visualization is good in a social sustainable way 

since it helps to detect an end product’s usability and how well it suits the surrounding 

environment. For example the possibility to visualize a future residential area could be a good 

way for the decision makers, e.g. politicians, to take decisions about the area, and in that way 

influence the development of the society in a sustainable way.   

 

Environmental sustainability is the third sustainability aspect. At present, the market offers 

software tools for estimation and calculation of energy consumption and emissions from an 

environmental point of view, and new and more efficient tools are constantly being 

developed. In addition, optimization tools for reduction of e.g. water consumption and 

building materials can be found. The design of a building can be optimized from an 

environmental aspect in an early stage and the performance can easily and informatively be 

visualized. The respondents in our interview study stated that the requirements that the client 

sets in the beginning of a project have a large impact on the produced BIM model. If the 

client demands different environmental estimations of the facility, which can be produced 

with different software tools, a sufficient correct BIM model needs to be required.  

 

As a further research for our study it could be interesting to study more companies in Sweden 

and the legal problems that they are facing with BIM. We would have liked to do more 

interviews, but due to time limitations we needed to focus on a small amount of companies. It 

could also be interesting for future researchers to explore technical problems with BIM, and if 

there are needs for integrated models in construction projects.  
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A suggestion for future researchers could also be to perform a case study on a construction 

project and with own eyes observe the legal issues that might rise with BIM in construction 

projects in Sweden.  

 

As a conclusion for this thesis we think that the Swedish AEC industry lags behind the BIM 

implementation stage, which is described by researchers. The Swedish AEC industry would 

need to deal with their barriers with the adoption of BIM to make it possible to implement 

BIM in a larger extent and take part of all the benefits that BIM brings to the industry. 
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Appendix 1 

 

Interview questions 

 

Opening questions:  

 

1. Tell us a bit about your background,  

 

- How much have you used BIM? 

 

2. To what extent does the company use BIM? 

 

- In what way does the company use BIM? 

 

3. Does there exist several BIM models that different stakeholders use (everyone has their 

own)? 

 

Questions regarding contracts:  

 

4. How is the BIM model defined in the contract? 

 

- Is it usual that the BIM model is a contract document? 

 

5. Do you think that there is a need for a new standard contract, which suits BIM and 

collaboration better? 

 

- Do you use the existing Swedish standards? If so, do they work well? 

 

Questions regarding ownership:  

 

6. Who is usually the owner of the model? 

 

- During the project? 



 

 
 

 

- When the project is handed over? 

 

7. Who usually pays for the model? 

 

Questions regarding changed process: 

 

8. Do you think that there is a need for industry-common guidelines for how to use BIM in 

construction projects? 

 

9. Are BIM models used during the construction phase, or are 2D drawings more common? 

 

- If 2D drawings are used, why? 

 

- How about authorities? Do they need 2D drawings?  

 

Questions regarding responsibility  and liability: 

 

10. Who has the main responsibility of the model?  

 

- Which responsibility has the others who have access to the model? 

 

11. How do you know that the model is updated and the information is liable? 

 

Questions regarding the organization’s legal problems with BIM: 

 

12. Which legal risks usually appear in projects that use BIM, and how large impact do they 

have? 

 

-  How are these legal risks handled? 

 

- How do you prevent these risks to appear? 

 



 

 
 

13. Can you see a pattern in which legal risks that appear according to the project type or 

project delivery form? 

 

14. How large impact do these legal risks with BIM have on the company and construction 

projects? 

 

- Do the legal risks prevent the usage of BIM in the company? 

 

- If there would be better ways to handle the legal risks, would your company use BIM 

to a higher extent?  
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