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Abstract

In the last decade, BIM has provided the construction industry with countless tools that  can 

be used during all construction phases (Kam et al., 2016). Implementation of BIM in Iceland 

at the beginning was driven by the heroic’s individuals. In recent years leadership within the 

AEC has recognized the opportunities BIM can provide.

The aim of this thesis is to map BIM maturity of contractors and sub-contractors in Iceland. 

The results found that there is a lack of awareness about BIM among small to medium sized 

contractors as well as among sub-contractors. Among the larger contractors and designers 

maturity is higher then found in the last study performed for GDDA 2013 (Valdimarsson 

and Kjartansdóttir, 2013). Recent requirement from large public project owners that requires 

BIM has speed up implementation.
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 Sammanfattning
Under de senaste årtiondena har BIM erbjudit byggbranschen otaliga verktyg att använda i samtliga faser av 

byggprocessen. Implementeringen av BIM på Island har nyligen börjat och drivs främst av entusiaster. 

Under senare år har utvecklingsarbete visat att BIM kan ge stor nytta.

 

Syftet med den här rapporten är att kartlägga BIM-mognaden hos entreprenörer och underentreprenörer på 

Island. Resultaten visar att det saknas medvetenhet och kunskap om BIM bland medelstora och små 

entreprenörer samt hos underentreprenörer. Bland de större entreprenörerna och hos konsulterna är 

kunskapen större än vad som kom fram år 2013 i undersökningen GDDA. Offentliga beställarorganisationer 

har nyligen ställt större krav på aktörerna att snabba på implementeringen av BIM
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1 Introduction

1.1 Background

The construction industry is characterized by ”highly interdisciplinary, fragmented and 

temporary project organizations, process discontinuities and unique projects” (Gustavsson 

et al., 2012). These characteristics influence the success of a construction project and make 

them highly dependent on good communication and collaboration. (Dainty et al., 2007; 

Emmitt, 2010; Emmitt and Gorse, 2009, 2006; Slaughter, 1998; Van Fenema and Räisänen,
2005; Winch, 2010).

In the last decade Building Information Model or BIM products have provided the 

construction industry with tools that can be used during all construction phases (Kam et al., 

2016). However, they are not always used during all phases of a project, they are commonly 

used in design but not during construction and operation. There are some common 

misconceptions about what BIM is such as it being a software to produce a fancy 3D model 

(NAHB, 2014), that it is only suited for complex projects (Fabris, 2010) and that it requires 

a large initial investment (Nellis, 2012). These lead to organizations thinking that BIM is not 

for them.

The construction industry is one of the major contributors to GDP in Iceland.  In a re  port 

published by Statistics Iceland (2019), the construction industry contributed 8% of GDP for 

2018. The Icelandic construction market is presently experiencing changes in regards to 

information exchange and communication. A 2013 survey found that designers in Iceland 

had little experience with BIM methodology, 40% of the designers had not worked  with 

BIM before working for GCCA but 85% did work with it again afterwards.  It was found 

that their maturity stage is 1 getting close to being stage 2,  since there is  some coordination 

between professionals. The implementation has mostly been focused  on designers 

(Valdimarsson and Kjartansdóttir, 2013). Two of the largest public project owners, GCCA 

and Isavia, are now requiring the use of BIM methodology. GCCA has a minimum 

requirement for the models to be according to COBIM 2012. Their minimum BIM 

requirements during design are: clash detection, design review, visual design/review and 

cost analysis. And during construction: site analysis, 3D coordination, 3D supervision and 

planning, 4D construction plan and 5D cost planning (FSR, 2015). No further studies have 

been published about BIM implementation in Iceland and therefore, a master thesis based 

on scientific theory and method is made. The aim of this thesis is to map where the industry 

is currently in regards to BIM stages, and to seek new insight to continuing BIM 

implementation.
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1.2 Aim and research questions

The aim is to map BIM maturity among contractors and sub-contractors within the 

construction market in Iceland.   To  find out what is happening in the market and to seek    

new insight on how to continue BIM implementation in the market. And to answer the 

following questions.

• At what BIM maturity stage is the Icelandic construction market?

• What knowledge and skills do the contractors and sub-contractors need to implement 

BIM?

• What are the software and hardware needs of contractors and sub-contractors?

1.3 Limits of the thesis

The thesis is limited to the construction industry in Iceland. Succar’s BIM Maturity Matrix 

was chosen to assess maturity. Different methods to estimate BIM implementation that could 

be used will not be included in this thesis.

 (On 10th of June 2019  permission was granted by Succar to use his model)
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2 Literature study

2.1 BIM definitions

"BIM is an information model of a building (or building project) that comprises 

complete and sufficient information to support all life-cycle processes, and which 

can be interpreted directly by computer applications. It comprises information 

about the building itself as well as its components, and comprises information 

about properties such as function, shape, material and processes for the building 

life-cycle." (Eastman et al., 2011, p. 2)

GCCA in Iceland has defined BIM as the process of designing and managing information, 

by creating virtual reality from project execution and by sharing information between parties 

in electronic form (FSR, 2015).

While in the UK BIM has been defined as ”collaborative way of working, underpinned by 

the digital technologies, which unlock more efficient methods of designing, creating and 

maintaining our assets. BIM embeds key product and asset data and a computer model  that 

can be used for effective management of information throughout a project lifecycle, from 

earliest concept through to operation” (HM Government, 2012, p. 3)

Even with all these different definitions there is a consensus that BIM refers to the lifecycle 

process, approach and integration, collaboration management, knowledge sharing and 

technology. That is BIM is a tool we use to accomplish a goal (Kiviniemi, 2013).

2.2 BIM during construction

Sacks et al. (2010) examined the use of large screens on-site, they found that these screens 

allow information to be displayed for several people at the same time and they provided the 

opportunity for feedback. Davies and Harty (2013) use the term ”site BIM” they studied a 

large hospital project where iPads were used to give workers access to various information 

they needed as well as to obtain the quality of the work and progress data on-site. They 

reported that the iPads kept people on-site and reduced the unnecessary visits to the office. 

Van Berlo and Natrop (2015) researched the concept of using BIM to generate drawings that 

address a specific task or purpose and only contain information that the workers needed. 

They found that this lead to good communication between the site office manager and the 

construction workers. Merschbrock and Rolfsen analyzed a case in Norway where BIM was 

used to facilitate on-site placement of reinforcing bars. The site workers were all provided 

with an iPad where they could access an advanced virtual model. Their findings showed that 

workers found it better to use the model compared to traditional drawings.
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”Using [paper] drawings is a real problem and I know that... For example when 

I use a plan view drawing to pick up the irons I need for a job and then later I 

look at a section drawing of the same situation then I find loads of information 

that has not been shown in the plane view. Then I start picking up more irons. 

Using the BIM model is just much easier.” [Ironworker # 1] (Merschbrock and 

Rolfsen, p. 5)

Bråthen and Moum (2016) studied a project where ”BIM-kiosks” were placed on-site to 

provide workers with on-site, up-to-date design information of the building. They found that 

these became a kind of meeting place, problem solving and planning happened there. The 

3D model can be used by field workers to understand material placement and sequencing 

(Kuprenas and Mock, 2009) 

2.3 BIM Stages

A systematic analysis of the BIM performed by Succar (2009) has resulted in a clear, use-

based description of BIM and its implementation. These stages (see Figure 1) can be used 

as a bench-marking tool for the comparison of data between countries, companies, sectors, 

etc. (Succar, 2009). Description of these BIM maturity levels can be found in chapters 2.3.1 

to 2.3.5. The progression from low to higher indicate (i) increased control by minimizing 

variation of performance targets and results, (ii) increased predictability and forecasting by 

lowered variability in performance, cost and competency, and (iii) increased effectiveness to 

reach defined goals and setting of new (Lockamy III and McCormack, 2004; McCormack et 

al., 2008). The BIM-stages are defined by their minimum requirements, see Table 1.
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Stage Description Minimum requirement
The organization needs to deploy an 
’object-based’ modelling software.
The organization needs to take part in multidisciplinary 
’model-based’ collaborative project.

3 Network-based integration The organization needs to use ’network-based’ solution.

Table 1:  BIM Stages

2.3.1 Pre-BIM

Pre-BIM refers to the traditional construction practices, where adversarial relationships 

created by contractual arrangements encourage risk avoidance and risk shedding, in addition 

to significant barriers and inefficiencies. Information is generally being stored on paper such 

as drawings and written documents.  This can result in lost or damaged documents   as well 

as there were thousands of documents that can cause a significant human error in version 

control and use. Similarly, the collaboration between stakeholders is not prioritized and the 

workflow is linear and asynchronous (Succar, 2010).

2.3.2 Stage 1

This is where 2D migrates to 3D, object-based modelling and documents, through 

deployment of an ’object-based 3D parametric software tool’ such as Revit, Tekla etc. The 

BIM model is only a single-disciplinary, within the Project Lifecycle Phases, design [D], 

construction [C] or operations [O]. These generate deliverables such as an architectural 

design model [D] or a duct fabrication model [C]. The deliverables are used for coordination 

and generation of 2D documents and 3D visualization. Other deliverables are basic data 

exports such as door schedules, concrete volumes etc. and a 3D model that has no parameters 

attributed. Collaboration is similar to pre-BIM stage and the contractual relationships and 

liabilities issues persist. There is no sharing of models between disciplines (Succar, 2010). 

When Stage 1 maturity has been achieved Succar (2009) says that acknowledgement of 

potential collaboration with others in design and construction will lead to Stage 2 maturity.

2.3.3 Stage 2

This is where the process moves from modelling to collaboration and interoperability. 

Actors actively collaborate with other players. The collaboration may occur in a number of 

ways, for example interchanged of models or part-models. This can occur within one or 

between Project Lifecycle Phases. This can be Design-Design [DD] interchange of the 

architectural and structural models, Design-Construction [DC] interchange of the structural

1 Object-based modelling 
m o d e l i n g  
2 Model-based collaboration
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and steel models. This collaboration only needs one model to hold 3D geometric data, this 

can be interchanged between a 3D model and a scheduling database or cost estimating 

database. These interchanges would create 4D and 5D studies. Communication continues to 

be nonsynchronous how ever pre-BIM lines separating roles, disciplines and lifecycles start 

to fade. Amendments of the contract become necessary, since traditional document based 

workflows is being exchanged for model-based interchange. (Succar, 2010).

2.3.4 Stage 3

This stage is where the process moves from collaboration to integration. The BIM models 

are semantically-rich and integrated. They are created,  shared and maintained through out 

the Project Lifecycle Phases. The models become interdisciplinary and that allows complex 

analysis can be performed on the models at the early stages of virtual design and 

construction.  The model deliverable starts to extend beyond object properties and into  lean 

construction, green policies and life cycle cost. At this stage, project life-cycle phases 

dissolve and players start interacting in real time. Which generates the real benefits from 

increasingly virtual workflows (Succar, 2010).

2.3.5 Post BIM

An end-point that represents the continually evolving goal to employ virtually integrated

design, construction and operation.

Figure 1: Step leading to or separating BIM Stages (Succar, 2010)

2.4 BIM Steps

The changes required to progress through each of the three BIM Stages (see figure 1) are 

transformational (Succar, 2010). The process of going through each of these Stages towards 

Post-BIM is done through incremental steps. The identification of these steps is crucial
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to enable organizations and individuals to increase their BIM capability. Each Stage has 

requirements and the deliverable (Succar, 2010).

2.5 Procurement methods

Traditional DBB fosters a competitive environment where the design has no input from  the 

contractor that will be responsible for the construction of the project (Weisberg et al., 2018). 

This puts the designer and contractor in adverse positions, where all problems encountered, 

such as delays will result in an additional cost. Non-governmental owners have started to see 

an advantage to negotiate an  agreement instead of  handing the contract to the lowest 

qualified bid. This is a shift from the fixed price contract to an agreement of actual costs 

plus an agreed upon fee. This allows the contractor to take a closer look at the documents, 

even involve a value engineer to report and being able to guarantee a maximum price. This 

type of contract is commonly known as open-book contract, since the owner has unlimited 

access to the financial records of the project (Weisberg et al., 2018).

Two different methods will be discussed that have shown potential of increasing 

collaboration and are more BIM friendly then traditional procurement methods.

A new tendering process that leverages BIM is Integrated Form of Agreement (IPOA) 

(Weisberg et al., 2018).  This is a multiparty agreement that combines owner, the design 

team, the contractor and any potential trade subcontractors (Weisberg et al., 2018). The 

benefits of the IPOA derive from the contributions of the contractor and trade sub-

contractors during the design-phase. All parties involved work in collaboration to establish 

cost and schedule. An Expected Maximum Price (EMP) is developed through Target Value 

Design (TVD), the parties also establish a collective risk pool, that is used in case the 

construction cost exceeds the established EMP. In case the risk pool runs out the owner then 

pays for any additional cost. Another advantage of this contract form is its liability clause, 

this reduces the rights of the contractor and the design team from being able to file suit 

against each other. Since all the expertise is merged together that increases the confidence 

for a construable design that has a reasonable schedule. This collaboration throughout results 

in less uncertainty then a normal procurement method does (Weisberg et al., 2018).
Another project delivery method that has become increasingly popular is Project Alliance
(PA) (Young et al., 2016). In a PA the owner, designers and contractors form a joint project 

organization that works in open collaboration. All actors benefit from the success and it 

reduces the opportunity or need for sub-optimisation of companies involved (Lahdenperä, 

2017). Due to the early involvement of all actors it is believed to provide "better innovative 

development and more effective project implementation than traditional delivery methods
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in challenging projects" (Lahdenperä, 2017, p. 42). Young et al. (2016) identified project 

characteristics that make them suitable for PA by studying 13 Australian PA project. They 

are listed in Table 2.

Project Characteristics
Tight Time Constraint/ Need for early start Large Project/ High Cost 
Multiple/ Complex Stakeholders Need for Innovation
High Risk Tight Cost Control
High Complexity Environmental Challenges 
Unclear/ Broad Scope/ Risk of  Scope Change Need for owner involvement 
Complex External Threats Multiple Interfaces

Table 2: Project Characteristics suitable for PA
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3 Theoretical framework

3.1 BIM Maturity Matrix

Maturity level is ”well-defined evolutionary plateau that institutionalizes the capabilities 

for developing the organization’s workforce” (Curtis et al., 2009, p. 44).

Figure 2: Workflow Diagram - v2.0 (Succar, 2009)

The steps shown in Figure 2, show the workflow that was followed to conduct a BIM 

Capability and Maturity Assessment.

Step 1: Establishing Organizational Scale.

Step 2: Establishing Granularity Level.

Step 3: Establishing ’actual’ and ’target’ BIM Capability Stages.

Step 4: Establishing which BIM Capabilities have reached minimum capability and assess 

their maturity.

Step 5: Report assessment results using a template matching the established OScale and 

GLevel.

3.1.1 Organizational Scale

This scale allows for diversity of company sizes, disciplines and markets during assessments.

3.1.2 Competency Granularity Levels

There are four Granularity Levels (GLevels). The progression from low to high level 

indicates increase in (a) assessment breath (b) scoring detail, (c) formality and (d) assessor 

specialization). The number and specificity of the BIM Competencies dramatically increases 

with the ricing GLevel (Succar, 2010).
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3.1.3 Capability Stages

”BIM Capability is the basic ability to perform a task or deliver a BIM service/product” 

(Succar et al., 2012, p. 124). It defines the major milestones that a team or organization 

needs to achieve during BIM implementation (Succar et al., 2012).

Modeling or "Object-based Modelling: single-disciplinary use within a Project Lifecycle 

phase" (Succar, 2016, p.5).

Collaboration or "Modelling-based Collaboration: multi-disciplinary, fast-tracked 

interchange of models" (Succar, 2016, p. 6).

Integration or "Network-based Integration: concurrent interdisciplinary interchange of nD 

models across the Project Lifecycle Phases" (Succar, 2016, p. 6).

3.1.4 Maturity Levels

Each BIM Maturity Level (table 3) reflect the extent abilities, deliverable’ and requirements 

rather than the minimum abilities that Capability Stages reflected. (Succar, 2010). Each 

Maturity Level has been defined and explained by Succar (2016).

a Initial
b Defined 
c Managed
d Integrated 
e Optimised

Table 3:  Maturity Levels

3.2 BIM Fields

BIM fields identify the players involved and what their ’requirements’ and ’deliverables’ 

are. There are three interlocking and distinctive fields of activity (Figure 3). Each of these 

fields has its own players, requirements and deliverable (Succar, 2010). Within the BIM3 

the fields are checked for their maturity.

3.2.1 Technology Field

A group of players who specialize in developing software, hardware, equipment and network 

systems. These are all necessary to increase productivity, efficiency, and profitability 

(Succar, 2010).
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Figure 3: Interlocking fields of BIM (Succar, 2010)

3.2.2 Process Fields

A group of players that are responsible for the procurement, design, construction, 

manufacture, use, management and maintenance of the structures. This group includes 

owners, architects, engineers, contractors, facility managers, etc (Succar, 2010).

3.2.3 Policy Field

A group of players who are focused on the preparation of practitioners, research, distribution 

of benefits, allocation of risk and minimizing conflict. They don’t produce any construction 

product rather they are specialized organizations such as research centers, educational 

institutions and regulatory bodies (Succar, 2010).

3.3 BIM Lenses

Providing the depth and breadth of enquiry necessary to identify, assess and qualify BIM 

Fields and Stages Lenses allow for research with specific focus. The views generated 

knowledge that either (a) highlight observable that meet research criteria or (b) filter out 

what does not (Succar, 2010).

3.4 Technology acceptance model

The goal of Technology Acceptance Model (TAM) "is to provide an explanation of the 

determinants of computer acceptance" (Davis et al., 1989, p. 985) and to explain the users 

behaviour Davis et al. (1989). The two main factors found to affect acceptance behavior are
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Perceived Usefulness (“the degree to which a person believes that using a particular system 

would enhance his or her job performance” (Davis et al., 1989,  p.  985)) and Perceived Ease of 

Use (“the degree to which a person believes that using a particular system would be free     of 

effort” (Davis et al., 1989, p. 985)).  Further research by Venkatesh and Davis (2000) found an 

additional element to be Subjective Norms which indicates a person’s perception about people 

thinking he should or shouldn’t perform a behavior.

When there is change employees can view it as a negative change. When a new information 

system (IS) is put into use, that they don’t understand or are not prepared to operate they 

may resist in several ways, example is denial, sabotage or refusal to use the system.  That is 

why those in charge of implementation of the new system need to actively manage the 

process of changes and gain acceptance of the system from the employees. It is possible to 

change an employee attitude regarding the new information system if employees believe the 

same amount of effort results in more or better work, and that it is easy to use (Pearlson    et 

al., 2016). To gain the full benefits of using for example BIM tools or devices, the employees 

need to be properly trained in implementation of the new tools, systems and/or methods, this 

will aid in avoiding their reluctance (Svalestuen et al., 2017). Also, involving the employees 

from the beginning of implementation of the system and its design is a good way to ensure 

that their attitude and beliefs are positive towards the change (Pearlson      et al., 2016).
Legris et al. (2003) conducted a study of TAM’s emperics and found that it only explains

40% of system’s use and that it is not totally consistent or clear. His results suggest that there 

significant factors not included in the models.
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4 Method

4.1 Research approach

The aim of this study map BIM maturity among contractors and sub-contractors in Iceland. 

To find out what is happening in the market and to seek new insight how to continue BIM 

implementation in the market.  The base for this study is a qualitative method where data  is 

collected from interviews, in order to get a holistic view of the market.

4.2 Literature study

Literature from academic journals, handbooks, magazines, postdoctoral thesis and online 

publication within the area of BIM during construction and BIM maturity were used as a 

president for what has been studied. The emphasis was on BIM use among sub-contractors, 

trade partners and tradesmen. Additionally TAM and procurement methods were studied  to 

provide a deeper understand the respondents answers. The key words used to search for 

literature on Google Scholar were: BIM, Construction, Contractors, Sub-contractors, Trade 

workers, Tradesmen, On-site.

4.3 Semi-structured interviews

A semi-structured interview has been chosen to gather data. This method allows for not only 

the understanding of ’what’ and ’how’ but also places an emphasis on the ’why’ (Saunders, 

2011). Gaining multiple perspectives from various actors in the market allows for an analysis 

of the current stage of maturity and appropriate suggestions for further implementation.

The interview is set up as a general part intended for all respondents, and a specialized  part 

in accordance to the role of the individual (see Appendix). The researcher had a list of themes 

and possible questions, although they varied from interview to interview (Saunders, 2011).

The respondents were informed about GDPR at he beginning of the interview. How the 

answers

The interview span from designers, construction managers to tradesmen. The questions 

needed to be in accordance to their job to get get a better understanding of how they use BIM 

and how it could improve their productivity. The questions fell into categories that explored 

different aspects. Such as respondents experience, BIM understanding and awareness, future 

vision, information sharing, work processes and requirements made of them.

In this study ten interviews were conducted with 11 respondents. In Table 4 an overview of 

company and job title can be found. The respondents were chosen with a snowball method, 

by asking for a respondent to refer to another potential respondent.
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The responses given by the respondents are their own personal perspectives and do not 

represent the organization’s perspective in general.
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No. Respondent Organization type Job title
1 CM1 Contractor Project manager
2 CM2 Contractor Technical director of design and production
3 CM3 Contractor Site Manager
4 DM1 Engineering firm Construction engineer
5 DM2 Engineering firm Construction architect
6 DM3 Engineering firm BIM consultant
7 SC1 Sub-contractor Project Manager Ventilation
8 SC2 Sub-contractor Master plumber
9 CM4 Contractor Technician
9 CM5 Contractor Foreman

10 SC3 Sub-contractor Master plumber

Table 4: Interview respondents

The first interview was a ’test’ interview to try out the questions. After the interview the 

questions were reviewed. Since they were not clear enough and needed to be explained when 

the respondent did not understand. Another discovery made during the first interview was 

the questioners assumptions made about BIM knowledge was wrong. It came as a surprise 

that a subject that did not know what BIM was. When the respondent was unaware  of  BIM 

the questions changed in order to see if they had any knowledge about elements of BIM like 

3D models, clash detection, cost estimation. 

The interviews were analyzed by grouping answers into themes based on the questions (see 

Appendix). The interview notes were used to fill out Succar’s BIM3 model. Additional 

questions that were outside the scope of BIM3 were used to find out about BIM 

understanding, problem solving and barriers encountered.
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5 Findings

BIM Maturity Matrix (BIM3) are generated using (Succar, 2016) template that was first 

published by Succar (2010). This investigation focuses on the Process Field (see Chapter 

3.2) and puts up Lenses in accordance to the categories of organizations. The OScale chosen 

to look at is Organizations. The GLevel is Discovery, Capability stages and maturity level 

were chosen in accordance to interview answers.

5.1 Engineering firms:

Summary: The organizations are at Capability Stage 2 with Maturity Level e (See Figure 

4). The BIM implementation has an overall strategy and defined processes and policies. The 

BIM software is deployed in a systematic fashion with clear goals of design efficiency and 

increased quality. BIM adoption started slowly and through heroics of individuals that 

championed the process. In later years leadership has recognized the value and pushed for 

increased implementation. DM3’s firm started 3 years ago to systematically implement 

BIM. They use the Penn States BIM Project Execution Planning Guide. Their 

implementation goal is to increase design quality and efficiency of design. As well as to 

increase the companies competitiveness.

Figure 4:  BIM3 for Engineering Firms (based on the model by 
Succar, 2010)

Technology: Software selection is strategic to allow for increased quality and more efficient 

design. Data storage, usage and exchange is well defined. Hardware is well maintained and 

strategies to allow for enhanced mobility have been established. DM1 said that they are 

moving from printed drawings to using iPads. Network solutions are continuously assessed 

and the latest innovations tested. The network solution allows all stakeholders to access data.
DM1, DM2 and DM3 all said that their firms mainly work with Revit, BIM 360 Glue, BIM



23

360 Docs. The firms have also started doing Virtual Reality both for their clients and for 

internal use since "it is totally different to stand inside seeing everything in scale"(DM3) and 

you "see things you didn’t see on the computer screen"(DM3). DM1 said his firm is working 

towards implementing BIM 360 design.

Process: Leadership has a shared vision, that is shared with staff members. BIM 

requirements from large clients have shown them that it is needed to be relevant and provide 

them with a competitive advantage. The work environment is focused on enhancing staff 

productivity, motivation and satisfaction. The products and services provided are constantly 

being evaluated, lessons learned are carried forward to the following project, to provide 

continuous improvement (DM3). Products and services is also evaluated at the start of a 

project to create a goal for it, the service best suited for a project are chosen and those that 

don’t add to the quality of the project are not performed(DM3). BIM roles have become 

visible. Targets are achieved with more consistency and cooperation within has increased 

with the use of software tools (DM3).

Policy: There are clear BIM guidelines in place that are continuously refined to reflect 

lessons learned from projects. There is still dependence on pre-BIM contractual 

arrangements. The risks related to model-based collaboration have not been  recognized.  If 

models are shared they are only for viewing the 2D drawings are always to be followed 

(DM1). Training requirements are managed, staff is actively receiving training and attending 

courses (DM3).

5.2 Contractors:

Summary: The organizations have a Capability stage of 1, 2 and 3 with varied Maturity 

Levels.

Contractor A & D are medium sized and don’t use ISO9001 Quality Management System. 

Contractor B is a large firm that uses ISO9001.

Contractor C is medium sized that uses ISO9001.

Contractors A and D Have a Capability stage of  1 and a Maturity Level a (See Figure  6). 

There is no BIM leadership, implementation will depend on BIM champions. Both 

companies have access to object-based tools but have not implemented any processes or 

policies to identify changes that need to be made to their process.

Technology: Software use is unified within the organizations, 3D models are used for 

visualization but 2D drawings are used for work (CM4). Equipment is suitable for BIM 

deliverable of product and service. CM5 said they use iPads to view drawings due to high 

cost of printing 2D drawings. The network solutions allow for information sharing between
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Figure 5: BIM3 for Contractors A & D  (based on the model by 
Succar, 2010)

stakeholders, CM1 said his company uses Ajour and Dropbox, CM4 said they use Dropbox 

to share drawings.

Process: Leadership has no vision about BIM and have no guidelines for implementation. 

BIM is viewed as a technology stream, the potential value and opportunities are not 

acknowledged. There is a absence of processes and BIM roles. The work environment is 

controlled and focused on enhancing staff productivity, motivation and satisfaction. 3D 

models are not being used.

Policy: No BIM protocols, standards or guidelines exist. Contracts are pre-BIM and little to 

no training is provided to staff.

Figure 6:  BIM3 for Contractor B (based on the model by Succar, 
2010)

Contractor B Has a Capability stage of 3 and a Maturity Level a (See Figure 6). BIM 

leadership is constantly evolving. Integrated models are used by a some stakeholders.

Technology: Software is selected with deliverables in mind. 3D models are used for viewing 

but 2D for work, CM3 recently worked on a project that allowed them to build by the model 

and it was the first time he knew of that being approved by designers. Equipment is treated 

as BIM enablers. Investment is integrated with business strategies, financial plan and 
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performance goals. Network solutions are used for storage and knowledge sharing
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within the organization and between organizations.

Process:  BIM vision is communicated and understood by  most staff members.   There    is 

a detailed action plan for implementation, CM3’s company has a dedicated BIM and VDC 

department. Business opportunities are recognized and used in marketing.  Tools  that allow 

for cross-project communication have increased cooperation. Flow of information is 

steadier. BIM roles are visible. The work environment enhances staff motivation, 

satisfaction and productivity.

Policy: There are detailed BIM guidelines available. Performance is monitored and 

controlled. Contractual mechanisms manage shared BIM properties. Training is clearly 

defined and provided when needed.

Figure 7: BIM3 for Contractor C (based on the model by Succar, 
2010)

Contractor C Has a Capability stage of  2 and a Maturity Level a (See Figure 7).  There  is 

clear BIM leadership that constantly evolves to allow for updated technologies.

Technology: Software selection follows a strategic objectives. Equipment is viewed as BIM 

enablers and investment is integrated with business strategies, financial plan and 

performance goals. Network solutions are used for storage and knowledge sharing within 

the organization and between organizations. CM2 said they are looking into ways to allow 

their tradesmen to view BIM models on site, such as iPad or a BIM kiosk.

Process: BIM vision is clearly communicated and understood by staff. There is a detailed 

plan of action towards implementation with close monitoring. They have a 6 month action 

plan to lower construction cost (CM2). BIM competency targets are constantly under review 

and human resource practices are enhancing the intellectual capital. Within the work 

environment the goal is to enhance motivation, satisfaction and productivity.

Policy: A detailed BIM guideline is available. Performance is monitored and controlled. 

BIM requirements are recognized in contracts to ensure defined responsibilities. Training 

requirements are clear and provided when needed.
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5.3 Sub-contractors:

Summary: The organizations are at Capability Stage 1 with Maturity Level a (See Figure 

8). BIM implementation can be described as unorganized due to there being no strategy in 

place. Among the sub-contractors there is a general lack of knowledge about BIM ("What 

is BIM? (SC2)). Therefore they are not willing to implement it. Some have even worked 

with BIM models but are unaware they did so. Those that have worked with 3D models 

don’t want to go back to 2D since the information was better and work went smoother (SC2). 

SC1 confused BIM with BREEAM during the interview, but when asked directly about 3D 

models he expressed that they had good experience from working with them.

Figure 8: BIM3 for Sub-contractors (based on the model by 
Succar, 2010)

Technology: Software use is not monitored or regulated. 3D models are only viewed but 

they rely on 2D drawings. Exchange of data suffers from a lack of interoperability. Network 

solutions are ad-hoc. The project team chose a tool without sufficient research into other 

options. Equipment is suitable for BIM deliverables and services.

Process: There is no clear vision to implement BIM among senior leaders or managers. BIM 

is looked at as a technology stream. Which leads to there not being any defined processes. 

The 3D models are not used to perform any work but as a visual tool. Knowledge is 

recognized as an asset, it is harvested and utilized.

Policy: The organizations do not have BIM guidelines, document protocols nor modeling 

standards. They relay on pre-BIM document handling. Contractually they depend on pre-

BIM arrangements. No training is available to staff.

5.4 Evolution of BIM in Iceland

Since the last study was performed in Iceland about the implementation level of BIM 

Valdimarsson and Kjartansdóttir (2013) the desingers have developed from being on Stage 

1 / 2 to being Stage 2 / 3, and contractors in 2011 were at the pre-BIM stage. A big
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push towards implementation came when the largest public clients GCCA and Isavia made 

BIM a requirement in their projects. This has speed up the implementation of BIM within 

the whole industry (DM1 and DM3). Since companies want to be able to bid for their 

projects. Leadership within the AEC have become aware of the need for BIM and put 

pressure on implementation (DM1, DM3, CM2 and CM3). As DM1 said, they started 5-6 

years ago to implement BIM, leadership was supportive about their work but did not push 

for it, implementation would have developed faster with pressure from above. DM3 said that 

3 year ago his firm systematically started implementing BIM processes within their project 

management and educating their project managers since they were not successfully 

delivering BIM projects.

The designers are on the edge of Step 3.  They have  started working with software such   as 

BIM 360 Glue, that provides cloud-based multidisciplinary model coordination. Among the 

designers the models have been viewed as a byproduct since there is nothing in the contracts 

that requires them to produce them (DM1, DM2 and DM3). Their goal is to produce higher 

quality design. This comes from there being no incentives to provide the models to 

contractors to work with.

5.5 Construction phase

There are many tools available for contractors to use, this is not a one size fits all. There  are 

many different ways to use those tools as was discussed in chapter 2.2. However there  is a 

fear within the market about new technology (CM1). It is hard to show numbers that measure 

time saved or increased profitability (DM3). As the results show smaller contractors and 

tradesmen are generally unaware of what BIM is and therefore don’t know the benefits they 

could receive from using it. There is a need to introduce them to BIM and what they can use 

it for. How they can use it to increase efficiency and minimize reworks. Contractors A, C 

and D are the same size and generally construct apartment buildings that have known 

problem areas. However A and D, they feel comfortable where they are, they don’t feel any 

urge to change their processes. They score very low or low in all categories in BIM3, no 

BIM implementation has occurred. Contractor C however are progressive and innovative. 

They have seen an opportunity with BIM implementation and are working towards full 

implementation within the company. They are looking for ways to build faster and cheaper, 

while still keeping quality high. They have BIM implementation plan and have  broken it 

down to monthly focus areas.   Contractor B is different from the others    he is larger and 

works on everything from simple apartments buildings to complicated hydropowerplants. 

They have a dedicated BIM department that takes over from the architect
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and engineers and creates a construction model when needed. They have experienced how 

important BIM is in complex structures for ex.  when installation of MEP is critical for   the 

timeline and on time hand-over (CM3). How mistakes pre-BIM stalled a whole project while 

it was being re-designed.

Among the tradesmen there is a general lack of knowledge about BIM. Therefore they are 

not willing to implement it. Some have even worked with BIM models but are unaware they 

did so. Those that have worked with 3D models don’t want  to go back to 2D since  the 

information was better and work went smoother. The tradesmen come into a construction 

project and install what they have been contracted to do. What they need is better information 

and overview. Traditional drawings only contain one trade, they don’t have information 

about other trades and what collisions could arise (CM5). The BIM models provide them 

overview of the other trades which allows them to perform their work better (CM3). There 

is no need for extensive education for them to be able to use BIM in their work. If the 

designers provide models they only need to be able to use a BIM viewer such as BIM Vision, 

where they get the parametric and location information for the parts they need to install. 

CM3 said that the program chosen needs to be user friendly and should not create additional 

work for management. SC2 worked for CM3 on a BIM project, SC2 said that the BIM viewer 

improved their work and that he would prefer to work with a BIM model rather than 

traditional 2D drawings in the future. However,  both of them agreed  that the viewer should 

allow for measurements from a object close to the installation rather than a corner of the 

structure to allow for easier placement.

5.6 BIM understanding

Level 1: it is a computer modeling program with 3D visualization. 

Level 2: it is use of 3D intelligent data for project collaboration.

Level 3: it is using 3D modelling analysis and documentation throughout the building life 

cycle.

When conducting the interviews, 4 subjects asked what BIM was (CM1, SC1, SC2 and SC3). 

They did know what 3D modeling was and had knowledge about some of the BIM services 

and had used them. When SC1 seemed to confuse BIM with a certification process. But when 

asked about 3D models he had worked with them.

CM3 and CM4 have a BIM understanding at level 2. Both work with 3D models CM4 said 

"we use Tekla model viewer, to view the model but not using it during production".

CM2, DM1, DM2 and DM3 defined BIM at a level 3. CM2 defined BIM as "integration 

between all design elements ... it will help seeing collisions and mistakes". He further
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explained that this would help contractors.

5.7 Barriers to implementation

Revit is in use at the engineering firms and by two of the contractors. Autocad is used by the 

engineering firms and all of the contractors. The sub-contractors have not worked with 

either. The BIM viewers that the respondents have used are Tekla BIM sight, BIM vision 

and Solibri. There were two document management software solutions mentioned by the 

respondent those were BIM 360 Docs and Ajour. CM1 said that using Ajour helps them 

keep track of the newest version of drawings being shared.

A common barrier was found to be the culture change that needs to happen during 

implementation of new procedures and new technology.  DM1, DM2 and CM2 all agreed 

that    it had not been easy to change processes. DM1 said ”some just feel comfortable in 

their environment and don’t see the point of changing anything”. CM2 said that there is fear 

within marked towards new technology and it is unwilling to change. Initial implementation 

in Iceland has been driven by individual heroics with support from top management but they 

did not press for the implementation. DM1 said that the initial implementation was pushed 

by enthusiasts and the process could have been faster with more pressure from above. Since 

implementation needs to occur in all departments.

5.8 Problems solved

Engineers, contractors and sub-contractors that were looked at deal with such different parts 

of the construction projects the problems BIM solves for them are vastly different. For the 

engineering firm BIM has provided them with the tools to provide their clients  with better 

quality design that is more efficient in production for them (DM1, DM2 and DM3) by being 

able to do clash detection and coordination. The software they use BIM360 Glue has also 

improved communication both in-house and between stakeholders. When talking to an 

inexperienced client being able to show them the 3D model allows for easier communication 

rather than trying to explain traditional drawings (DM1).

For the contractors information sharing is critical. Using a software like Ajour (used by CM1 

and CM2, CM3’s company has started using it) they are able too track all changes and 

updates.  Where only the newest version of the document is available  to download  has 

solved a huge problem of there being to many versions in use (CM1 and CM2). CM3 said 

that receiving models he is allowed to work after he could just have the guys plow on without 

being afraid of big clashes coming up that would stop the work.
For the tradesmen the models have provided them with easy overall picture of the work
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ahead. They are able to prepare their work ahead of time and the time spent installing is 

much shorter (SC1 and SC2).

5.9 Vision

The future vision of BIM implementation is just as varied the subjects interviewed. CM2 

estimates it will take 10 years for the market is fully BIM. Among the contractors the 

construction cost would be lowered with more efficiency like pre-cut and bent rebar (CM2), 

more independent tradesmen (CM3) and reduction in change orders and re-work (DM3). 

Which would also shorten the construction time (CM3). While the designer see opportunities 

with for example, code checking against building regulation, fewer drawings needed and 

operations of the building after construction.
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6 Analysis and discussion

6.1 BIM Maturity

BIM Maturity Matrixes were produced as seen in Chapter 5 by using Succar (2016). His 

method of evaluating companies and markets is easy, straight forward and quick.

As figures 5 and 8 show there is variance of maturity stages for the 12 categories examined. 

They have some ares that are weak (a) and strong (e) (see table 3). Their BIM 

implementation strategies need to take into account the weak ares and tackle them.

Figure 7 also has low diversity but they are scoring mostly c, this indicates a steady BIM 

maturity growth.

Figure 5 and 8 show low diversity with most categories scoring a and b. This mean they 

have a low BIM maturity over all. Both CM1 and CM5 expressed that BIM was not for their 

companies due to being small.

The BIM3 analysis did not work very well for the contractors and sub-contractors due to the 

questions being very focused for designers and their work processes. Another speculation 

awoke from this. Do all companies need to have a high BIM maturity score? Is it necessary 

for the plumber to score e in all categories or is knowing how to work with the BIM model 

enough?

6.2 Common BIM definition

The BIM understanding in the market is very diverse. There are tradesmen that don’t  know 

what it is, and BIM experts and everything in between. There is not one accepted BIM 

definition as seen in chapter 2.1.  The commonality between them is 3D models,   that are 

rich in information and use objects. This potentially creates misunderstanding in 

communication. Especially since BIM is not goal to achieve but a tool to be used to reach a 

goal (Kiviniemi, 2013). The fragmentation of the market does not encourage collaboration 

between the actors.

6.3 BIM & contracts

Information flow between actors is not good, contractors have experienced difficulties in 

receiving IFC files from engineers and architects (CM2). This is caused by traditional 

procurement methods (Figure 9) that don’t encourage meaningful collaboration but rather 

put actors in adverse position (Weisberg et al., 2018). Where they don’t want  to share  their 

work due to liability. Collaboration is the most important part about BIM (Computer 

Integrated Construction Research Program, 2011). Getting all the different actors to work
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Figure 9: Traditional communication paths

Figure 10:  BIM communication paths

together to produce a higher quality product. Liability and responsibility concerns need to 

be resolved with better contracts.  An example of a new contract types that are built up   for 

collaboration work is the IPOA and PA  (chapter 2.5)(Figure 10).  Even tho neither is  in use 

in Iceland, there is a need to implement them.

A contractual need that is shared among contractors is permission to use the model during 

construction. Current contracts state that the 2D drawings need to be followed. This 

decreases the effectiveness of BIM implementation since contractors are still relying on the 

same information as they always have.

Today it is not common to ask trade workers about their thoughts and opinions during 

design, since they can provide a well of information. Especially now that the construction
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models include more information, for example rebar modeling, DM4 was a part of a team 

that drew all the rebar for a foundation of a hotel. During discussions between the engineers 

and the trade workers, the trade workers pointed out that the way they had modeled the rebar 

was not the way they would work, the engineers had complicated it unnecessarily, when the 

new suggestions were modeled it reduced the work time for the engineers.
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7 Conclusion
 

7.1 Sum up on questions

• At what BIM maturity stage is the Icelandic market.

BIM Stages found were 1, 2 and 3. Engineering firms are at Stage 2 close to entering Stage

3. While contractors range are at Stage 1,2 and 3. And tradesmen are at Stage 1.

As the results showed there is a wide range within the market. The results give a indication 

on strong and weak areas. A common weak area is the contractual maturity.

Organizations implementing BIM should quarterly perform a BIM3 evaluation. This would 

reveal weak areas where attention is needed and where implementation has been successful.

• What knowledge and skills do the contractors and tradesmen need to implement 

BIM?

The industries greatest need is a common understanding of BIM. At  the moment there      is 

a lack of BIM understanding among sub-contractors and some contractors. For the ’smaller’ 

contractors and  sub-contractors there isn’t need for BIM expertise.  They need  to be able 

to read the model and understand it’s information, since they are recipients of information. 

Within medium to large sized construction companies in-house BIM expertise is 

recommended. This would equip them to produce construction models and more detailed 

drawing. As well as giving them the option to pre-fabricate more then are today able to.

• What are the software and hardware needs of contractors and tradesmen?

On site workers need to have  appropriate hardware to view the models.  That would be     a 

laptop or a tablet. Ideally they have a mouse to be able to more easily view and move around 

in the models.  The software needs need to be carefully evaluated.  There are   many options 

available, the user should choose one that is optimal for the projects needs, in collaboration 

with other actors. Available BIM viewers are such as BIM Vision, Tekla BIMsight, Solibri, 

etc. Additionally for CM should have access to a modeling software, such as Revit or Tekla, 

where he could create drawings and section views. 

The contribution this thesis has provided was twofold. Practically it has provided a new 

study of the current maturity of the market and found common weak areas the whole market 

needs to improve. This study has shown that the market is still fragmented where it needs to 

unite and collectively work towards BIM implementation. There is a need to learn from the 

other Nordic countries and how they have implemented BIM. Scientifically this thesis has 

shown that Succar’s BIM Maturity Matrix is an quick and easy way to evaluate companies 
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and markets. It however is focused on designers and engineers and lacks transference to the 

needs of contractors and sub-contractors.  

There is a need for further study into how contractors and sub-contractors perform work and 

how BIM could be implemented into their daily activities. Also there is a need to study to 

what extent sub-contractors and tradesmen need to implement BIM into their businesses.
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7.2 BIM Iceland

BIM Ísland is an organization that was established in May 2018. Their aims  are  to  encourage 

continuous improvement with use of BIM and increase quality and lower cost throughout its 

lifetime.  The purpose of the organization is to be a leading consultative forum in the 

development, implementation and standardization of BIM (BIM Ísland, 2018).  Since their 

establishment they have held two micro-conferences and two conference presentations. The rest 

of 2019 includes a workshop, 4 micro-conferences and a BIM day.

Due to the general lack of knowledge about BIM there is a need for more direct approach 

introducing BIM among contractors and sub-contractors. This could be done in 

collaboration with trades unions. Holding micro-conferences about BIM with specific 

connection to their trade, including tradesmen that have worked with it coming and talking 

about their experience working with BIM.
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Appendix
Respondent name :
Organization and role :
Project :
Venue, date and time :
Consent: (i) The interview will be recorded (ii) The final thesis report will be shared to the 
respondents, if preferred. (iii) respondent’s name will be kept anonymous on the report. Only 
roles and the organization they represent in the project will be mentioned.

Everyone
Personal experience and background of the respondents:

• What job experience do you have and what is your current work? 

BIM understanding and awareness:

• Can you describe what BIM is?

What BIM tools or systems have you used or have seen being used by colleagues/- 
clients, etc.?

Barriers and challenges to BIM use:

• Describe why your firm does not use BIM currently?

• What was the primary reason not to implement BIM?

• What were the challenges of using BIM? Select applicable items from the list 

Problems solved based on the BIM services offered:

• How do you use BIM within your company?

• To what level of detail are your BIM models being produced.

In your opinion what are the issues or problems that can be overcome by the imple- 
mentation of a BIM system within a firm?

Vision and future estimates for BIM implementation:

• Do you believe that BIM will result in improving the construction practices?

In your estimation, what percentage of firms/organisations is using BIM currently  
for any of their projects?

What assistance would you like to receive if your firm were to go ahead with BIM 
uptake over the next six months to one year?

• Are owners requiring you to use BIM? If yes who?

Contractors Information sharing

How  do  you  share  documents  with your sub-contractors? 2D, on paper, on the 
computer, 3D model

• Why do you share your documents that way?

•

•

•

•

•



42

• Do you share the model as a part of bid packages to sub-contractors? 

Hardware

• What hardware do you have on site to use the model outside the office? 

Legal asspects

What are the legal requirement made apon you.  What format do you  need to hand  
in the information to the municipality to be granted building permits.

• Does the contract with the owner make a difference in how you share documents?

Do you include in your contract what sub-contractors are allowed to do with the 
model? Are they allowed to build after them

Sub-contractors Information exchange

How do you recieve information from the contractor? Online drive, sent,  printed? 
Do you recieve 2D or 3D infromation?

• Does the contract type influence information flow.

• How would you like to recieve the information

• Do you use BIM to prepare your bid for a project? If yes how?

• Do you have any projects that require you to use BIM?

Are you asked for opinion on drawings/models or are you required to produce what 
they have modeled?

Work processes

• How do you use the BIM model

• How do you prepare your work. Do you use pre-fabrication or is it all custome-made

Do you have any kind of hardware on the jobsite to view the BIM model and collect 
information. If yes what kind?

• What software do you use to view the model and other drawings

•

•

•

•

•
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