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Exploring the Critical Success Factors Influencing BIM Level 2 

Implementation in the UK Construction Industry: The Case of SMEs.  

Abstract 

The implementation of BIM Level 2 in the United Kingdom (UK) construction sector has 

increased significantly in the last decade, particularly after the UK government mandated 

the use of BIM in all public projects by 2016. Despite this, there are many indicators that 

BIM implementation is a main concern for large companies, while Small and Medium-

sized enterprises (SMEs) are lagging behind in adopting and implementing this new 

technology. This slow adoption, has led to a competitive disadvantage for SMEs in public 

projects and possibly private projects, which is exacerbated by the limited research 

focusing on the implementation of BIM Level 2 within SMEs. Therefore, the aim of this 

study is to bridge this gap and explore the Critical Success Factors (CSFs) influencing BIM 

Level 2 implementation in SMEs, as well as identifying their importance throughout the 

implementation process. To achieve this aim, a qualitative research approach was adopted 

involving 25 semi-structured interviews with BIM experts in three SMEs in the UK. The 

study concluded by identifying 15 factors, which includes 3 new factors and 12 factors 

previously mentioned in the literature. All 15 factors were then given an importance level 

based on how influential they were during the implementation process.  

Keywords: Building Information Modelling, BIM, Critical Success Factors, CSFs, Small and 

Medium-sized Enterprises, SMEs, United Kingdom, UK. 

 

Introduction. 

The evolution of Information and Communication Technology (ICT) has created 

significant opportunities for improving project delivery. The benefits of ICT have 

encouraged many construction companies to invest in this new technology (Peansupap et 

al., 2005). However, the adoption of the technology for construction has been slow when 

compared to manufacturing and aerospace. KPMG’s annual report (2016) reported that 

75% of construction and engineering executives were not using advanced data to control 

project estimation and performance.   



The reason for this slow adoption argued Peansupap et al., (2005) was due to: the unique 

aspect of construction, the complex nature of the industry, the immaturity of ICT, 

financial restrictions, and a lack of understanding of the BIM implementation. Stewart et 

al., (2004) added that the slow adoption was due to supply chain decomposition, an 

absence of client leadership, resistance to change, a lack of technology awareness, a low 

level of training and the need for investment. 

In the UK, the Architecture Engineering and Construction industry is the sector which 

contributes the most to the UK economy (Myres 2013). According to the British 

Standards Institute 99% of the companies in the sector were SMEs (Department for 

Business Innovation & Skills, 2014). Also, according to Robson et al., (2014), in the UK 

there are 950,000 SMEs which account for almost 80% of the total production cost in the 

UK construction industry.  

In 2016, the UK government mandated the use of BIM Level 2 in all public projects worth 

£5M and over (Cabinet Office 2012). To make this possible, many frameworks have been 

developed to support organisations and governments to achieve their strategies (Wu et al 

2017). One of the most acknowledged frameworks was presented by Bews and Richards 

(2008). This framework is composed of three main levels, introduced by a PreBIM or 

level 0 stage. The National Building Specification (NBS) published a guide which 

clarifies and defines each BIM level (NBS 2017). According to NBS (2017), BIM Level 

0 is the level which requires no collaboration.  At this level 2D CAD is utilised for data 

production. The results are either produced on paper, electric prints or both. Currently, 

most of the companies in the industry have advanced past this level. The next level 

proposed by Bews and Richards (2008) is BIM Level 1 where many organisations are 

presently working at this level. This includes a mix of 3D CAD and 2D CAD to create 

data and information. This data is shared electronically which is carried out from a 

Common Data Environment (CDE), which is usually managed by the contractor. 

However, the models are not shared between the stakeholders of the project. Moving 

towards the framework, organisations and governments will start implementing BIM 

Level 2 where collaboration takes place, but although all stakeholders use their own 3D 

CAD, it is not essentially a shared model. The collaboration element is evidenced by the 

sharing of information between parties which is vital at this level. The design data is 

shared by using a common file format which shows the association between information 

for all parties in order to form a BIM model. Consequently, any CAD software used by 

parties should be capable of being exported to the common file formats of IFC (Industry 



Foundation Class) or COBie (Construction Operations Building Information Exchange). 

The last level proposed in the framework is BIM Level 3, this level represents full 

collaboration and integration of all the parties using one shared model referred to as nD. 

All parties can have access and make modifications to this model, which helps to remove 

the risk of information conflicts.  

 

 

Despite these efforts to implement BIM gradually, it has been found that BIM Level 2 is 

mainly used by large companies, while SMEs were lagging behind in the adoption of the 

new technology (SmartMarket Report, 2012). Indeed, SMEs were slow to embrace BIM, 

and thus were missing out on both public and private sector projects. It has been reported 

that 40% of SMEs miss out on 90% of the public projects they bid for, and more than 

50% of SMEs have recognised a drop in their success rate on bidding for public 

construction projects in the last 5 years (Federation of Master Builders 2013). Blackwell 

(2012) argued that if SMEs continue to be slow in embracing this new technology, they 

could lose out in both national and international markets. 

On the other hand, it can be argued that in spite of the numerous reports frameworks for 

its implementation there is still a lack of knowledge of BIM within the industry. A survey 

by Dunton (2016) showed that generally the construction industry was ‘Level 2 BIM 

positive’ but not ‘Level 2 BIM aware’. According to Hunt (2015), there was a lack of 

awareness of BIM, where the focus was on tools and software and little attention was 

being given to the collaborative processes and working environment which is the main 

advantage of the BIM approach. In addition, Boutle (2017) stated that the level of 

awareness was even less in small companies and supply-chain organisations, where they 

are still even facing issues with BIM Level 1.  

Considering this, the aim of this study is to explore the adoption of BIM Level 2 in SMEs, 

and identify the CSFs influencing adoption and implementation.  

BIM Level 2 within SMEs in the UK. 

SMEs play a significant role in the development of economies in countries across the 

world. Generally, the structure of the construction industry is made of many 



organisations, where most of them are SMEs. These SMEs incorporate a workforce, 

materials, assets and information (Harty et al. 2016), and, according to Kotey et al. (2005), 

the management processes in SMEs are informal and, consequently, they encounter issues 

relating to health and safety and management (Eakin et al, 2000; Vassie et al, 2000). In 

addition, the workforce is small and less skilled than in larger companies, thus, they face 

problems of re-training when adopting new technology or methods of working. 

Generally, when adopting new technologies, such as BIM, to encourage the construction 

sector to suggest appropriate policies, it is vital to consider the growth of BIM adoption 

by SMEs (Boktor et al., 2013). Although large companies are willing to embrace BIM, 

smaller companies, especially SMEs, seem to be lagging behind. (SmartMarket Report, 

2012). According to the SmartMarket Report (2012), the number of large companies 

adopting BIM is three times more than smaller companies.  . In another version of 

SmartMarket Report published in 2014, it has been reported that there was a notable gap 

with regards to BIM adoption in organisations showing that 89% of large companies were 

ready for BIM adoption, while 54% of small companies were not  (SmartMarket Report 

2014) and Mellon and Kouider (2016), indicated that the gap between large companies 

and SMEs has widened since then.  

According to Jamieson et al. (2012), the policies and strategies in the UK to improve and 

innovate the sector, by adopting and implementing BIM level 2, seem to ignore the needs 

of SMEs. Consequently, they are not able to see how BIM will help them to improve the 

construction process, and especially to see the advantages and disadvantages of adopting 

the technology.  Also, because the focus of BIM level 2 was on complex major projects 

in the public sector which necessitated collaborative procurement, many SMEs felt that 

BIM was not suitable for them (Jamieson et al., 2012). In addition, the cost of 

implementing even the first level of BIM, was one of the main barriers faced by SMEs, 

particularly when a large sum of money was needed to be spent over a short period of 

time. Therefore, SMEs in the UK are dropping behind in BIM level 2 implementation, 

and they are missing out on both publicly funded and private projects (Federation of 

Master Building 2013). 

Obviously, there is a need for BIM Level 2 to be adapted for organisations of different 

sizes if it is to be used to deliver construction projects. Although, as shown above, SMEs, 

have received little consideration in strategies from government or the construction 

sector, or work by researchers. According to Dainty et al., (2017), the existing policies 



were framed to serve companies which already have the power and resources for 

implementation, while other companies are left unnoticed. Proirer at al. (2015) suggested 

that in order to benefit, SMEs need a clear strategy to guide the adoption of BIM. 

However, Dainty et al. (2017) claimed that in reality only a few SMEs have the ability to 

develop an approach for BIM adoption and implementation. Also, due to the limited 

research on adoption by SMEs, they appear to have shown little interest in BIM (NBS 

2014). 

According to Blackwell (2012), SMEs could lose national and international projects if 

continue to lag behind with BIM adoption. Harris (2013) stated that this will result in an 

undesirable impact on them, and could make them less ambitious and competitive. This 

tendency will continue if SMEs do not start integrating this new technology into their 

organisations to meet the demands of government and industry. Also, the UK government 

have mandated the use of BIM Level 2 in all public projects by 2016 (British Standard 

Institute, 2013, which signifies that SMEs or any organisation which are not using BIM 

will be unable to bid for government projects (HM Government 2015). This will cause 

SMEs to bid only for private projects where BIM Level 2 is not a requirement. In recent 

studies, NBS (2017) reported that 52% of small firms have not used BIM Level 2 at all, 

and only 5% of small companies have made the effort to adopt and implement Level 3 

(Hosseine et al. 2016).  

CSFs Influencing BIM Level 2 Adoption and Implementation in SMEs. 

Different studies have been carried out in order to understand the process of adopting 

BIM (NBS 2016; NBS 2017), and the factors which influence its adoption (Gu and 

London 2010; Linderoth 2010; Sawhney et al.2014; Xu et al. 2014). However, this will 

be the first paper reporting on the factors influencing the adoption and implementation of 

BIM Level 2 for SMEs.  

In order to identify these factors, the researchers selected the articles which discussed the 

different methodologies for adopting BIM excluding any that did not address the aims of 

the research. Once all the relevant articles had been extracted, they were critically 

analysed in order to synthesise the data. Fifteen articles were selected for this study, which 

helped to classifying the factors into four main categories, based on the work of Enegbuna 

et al. (2015) and Ahn et al. (2016), which were: human factors, organisational factors, 

process factors and external factors. The factors selected were chosen based on their 



frequency in the literature and their importance to BIM Level 2 implementation in SMEs 

as shown in Table 1 below. 

 

Research Method 

The objectives of this study were to investigate the CSFs for BIM Level 2 implementation 

in SMEs, and then according to their degree of influence on the process determine their 

importance. To achieve these objectives, 25 professionals from small and medium sized 

companies who were experienced in using BIM Level 2 were interviewed. The interviews 

were designed specifically for this study and allowed the participants to express their 

opinions freely. The questions were designed based on themes from previous literature 

which included: BIM level 2, implementation, human factors, organisational factors, 

process factors and external factors.  

 

Data Collection and Case Studies 

The case studies chosen for this research were selected from the bre.co.uk website and 

included all the businesses which were using BIM Level 2. On the website, 38 companies 

across the UK were selected differing in size, from large to small companies. Companies 

were then classified as SMEs based on the number of employees and their annual 

turnover. Based on this definition, 9 of those previously selected companies were 

considered as SMEs.   

Initially, the researcher sent official emails to all nine companies to obtain their agreement 

to participate in the study and only 3 companies replied, and due to time constraints only 

these companies were considered for the research. Margarete (1995) stated that 

establishing the suitable sample size depended on the type of study, and in some studies, 

it was sufficient to have three to five case studies, and other studies needed more than 

five. Research by Yin (2010) found that qualitative research relied more on logical 

generalisation than statistical generalisation.  

The researcher collected data from the three SMEs selected (CS1, CS2 and CS3) using 

semi-structured interviews. The type of the study required that the participants needed at 

least xxx years-experience of a BIM level 2 implementation. The participants were 

selected from both the management and technical levels of each company. Table 2 below 

shows for each company, the code assigned for each participant and their position in the 

company.  

 



Data Analysis  

The answers each participant interviewed were assigned a code and then categorised into 

themes for the analysis. According to Gray (2009), analysing qualitative data means 

explaining the data according to the theory, not just describing it. In this study, Nvivo 

software was used as a content-analysis technique, for the data obtained from the 

interviews.  Content analysis is an effective way to analyse data in qualitative research. 

Though, according to Gray (2005) this method does not show the relationship between 

the variables in the research. Content analysis was used by the researcher to review and 

discuss the case study based on the responses from the interviews. 

Findings 

The findings emerged from this study were the critical success factors which influence 

the implementation of BIM level 2. The factors were classified in four main categories 

based on how they influence the implementation of BIM Level 2 in SMEs. Twelve critical 

factors were identified previously from reviewing the literature, in addition to three new 

factors recognized from the data collection process since they were crucial for the 

implementation of BIM Level 2 in the selected case studies.  

 

 

1. Revised Factors Influencing BIM Level 2 

The participants from the three case studies were asked to examine the factors identified 

from the literature, to identify those that they considered were important to the 

implementation, and to add any other factors they also thought were important.  

Twelve CSFs were confirmed as important following the analysis of the data collected 

from the three case studies. These factors were classified in four main categories as 

following: 

• Human factors (people and training of employees). 

• Organisational factors (change management, top management support, available 

resources, software compatibility, BIM awareness and company vision/strategy). 

• Process factors (BIM policy, communication and collaboration). 

• External factors (government support and client demand). 



Human Factors  

The factors in this category were people and training of employees. The availability of 

people with the required experience and training is critical for the implementation of BIM 

(Khosrowshahi and Arayici 2012; Lee et al. 2015). According to the participants 

interviewed, to ensure a successful implementation. the implementation process for an 

information system such as BIM requires the employees to have particular skills and 

knowledge,  As commented by ML2 in CS1: 

 

“Skilled employees are essential for the implementation as well as them being open-

minded to new ways of working”. 

 

Implementing BIM requires changing the way of working, thus training on the processes 

is critical in order to ensure that all employees have the required level of knowledge. It 

was found that in order to embrace the potential of BIM it is important that companies 

provide training on the process rather than just the use of software (Crowther and Ajayi 

2019).  

Organisation Factors  

This category included factors from inside the organisation which influenced the 

implementation of BIM (Ahn et al. 2016) . Awareness at all levels in the organisation was 

critical as it could either facilitate or hinder the implementation (Turpin 2016).  Ahankoob 

et al. (2019) highlighted the fact that previous awareness of BIM can minimise the impact 

of resistance to change on adoption. As commented by TL1 in CS2: 

 

“When they heard about the plan to implement BIM was exposed, many participants said 

that they thought they had to learn how to use new software rather than new processes, 

therefore BIM awareness is crucial within the company at the early stages of 

implementation”. 

 

According to the literature, many scholars considered change management and top 

management support were very influential during the implementation. By providing the 

necessary training and financial support, barriers such as high costs and the problems of 

adapting to the new system can be overcome (Lee et al 2015; Enegbuma et al. 2015; 

Ahuja et al. 2018). As mentioned by ML2 in CS1: 



 

“In order to implement BIM Level 2, the support and commitment of management is 

required to achieve better results and make decisions which can positively affect the 

progress and overall performance of the company”. 

Eastman et al. (2011) argued that good information exchange, the right software and 

hardware, and the availability of financial resources was vital to achieve a successful 

implementation of BIM. In addition, this was supported by Ganah and John (2013) who 

mentioned that an innovative process required a significant budget. Even if 

organisations are willing to adopt BIM, not having the available financial resources can 

impede the start of the process (Khosrowshahi and Arayici 2012). Also, it is critical to 

ensure the availability of compatible software, which will result in better 

communication between the parties and stakeholders involved in the process (Boktor et 

al. 2013). As commented by TL4: 

 

“Purchasing compatible software was important to achieve the required level of 

information sharing within the organisation”. 

Process Factors  

One of the most significant outcomes of BIM Level 2 is better communication and 

collaboration (Havenvid et al. 2016). However, Ganah and John (2013) argued that 

managing the whole process could be challenging and difficult and could result in 

conflicts and misunderstandings. However, proper communication and collaboration will 

help to avoid these issues. As mentioned by TL3 in CS3: 

 

“Communication and collaboration were key to spreading BIM knowledge faster within 

the company”. 

 

On the other hand, Bradinath et al. (2016) commented that the available guidance for 

BIM, especially for integrating BIM with present practices in the construction sector, was 

limited. Consequently, most of the methods used by construction practitioners for 

implementing BIM without the appropriate guidance were ineffective and resulted in poor 

project management. Thus, Azhar (2011) argued that it was critical to standardise the 

processes and provide appropriate guidelines for the adoption of BIM, particularly when 

only a few SMEs had the ability to develop a clear strategy.  



External Factors  

Understanding the client requirements is a very important factor. Satisfaction of the client 

is critical, since the client defines the responsibility of the contractor and sometimes 

specifies the BIM level which should be used, which will affect the implementation of 

BIM (Amponsah 2010). NBS (2016) states that the client requirements are more 

important when the company is implementing Level 2, because it includes costing and 

scheduling elements where the needs are very specific to the company. 

According to Eadie et al. (2015), government pressure was a factor influencing BIM 

Level 2 adoption especially in the UK construction Industry. A study presented by Ahmed 

(2018) showed that this factor has become more important since 2016, because the UK 

government has made the use of BIM Level 2 mandatory in public projects. As mentioned 

by ML1 in CS3: 

 

“The adoption of BIM in the construction industry has been influenced by high client 

demand and the support offered by the government”. 

 

2. New Critical Success Factors (CSFs) Influencing BIM Level 2  

From the analysis of the data obtained from the semi-structured interviews, three new 

critical factors were identified, which were: hiring an external consultant, control over 

performance and knowledge transfer. These are discussed below.  

  

• Hiring an external consultant: 

This CSF was identified by participants in both CS1 and CS2. It was categorised as an 

external factor because the consultant was hired from outside the company.  In case study 

CS1, this factor was identified as extremely important because they had no previous 

knowledge or experience of BIM technology. Consequently, the company had to hire an 

external BIM consultant to ensure that the implementation process would be successful. 

This factor was important for CS1, since the main duties of the consultant were: designing 

the implementation plan; controlling and supervising the implementation phase; training 

the employees and evaluating the final results of the implementation. As commented by 

TL1 in CS1: 

 



“I was hired by the company to help in BIM level 2 implementation, my main 

responsibilities were designing the implementation plan, training the staff and controlling 

the performance”. 

 

The need to hire an external consultant was identified by participants in CS2. The 

participants commented that the help of a consultant was critical for the design of the 

implementation plan, training the employees on the new software and changing their 

mind-set to accept the new technology. As commented by ML1 in CS2: 

 

“After the decision of adopting BIM was taken, we hired a consultant to help us design a 

plan which ensured the implementation of BIM Level 2”. 

 

In the case of CS3, participants said that there was no need for a consultant  because they 

already had some experience and knowledge of BIM from working on projects where 

BIM was used. Consequently, they implemented BIM based on their own experience and 

understanding. 

  

• Control of performance: 

This factor identified by participants in both CS1 and CS2. It was categorised as a process 

factor, due to its influence on the overall performance of the process. Participants 

commented that, management, with the help of the consultant, were responsible for 

controlling the performance of employees during the implementation stage to ensure that 

every task was delivered as planned. As per the words of TL1 in CS2: 

 

“Controlling the performance and allocating evaluation measurements was very 

important to make sure the performance was stable through the entire life-cycle of the 

implementation”. 

 

The participants also commented that the performance was evaluated based on 

measurements set by management and the consultant. The evaluation criteria were the 

time and cost needed to deliver the project and the level of client satisfaction for the final 

product.  

 



• Knowledge transfer: 

This factor was identified from the analysis of the interview results from CS3 and was 

categorised as an external factor. According to the participants, the knowledge and 

experience gained by working on overseas projects in Qatar and Dubai, and collaborating 

with international companies which used BIM, was invaluable for the transfer of this 

technology to their own company. As commented by ML1 in CS3: 

 

“There are limited policies and guidelines which show the right way to implement 

 BIM. However, in our case, the knowledge acquired from working with other 

international companies helped us to set the foundation for BIM”. 

 

The participants in CS1 and Cs2 did not see knowledge transfer as such as important 

factor as those in CS3 because none of them had previously worked for a company that 

used BIM. This could have been one of the reasons which led them to hire a consultant 

to assist in the implementation.  

 

Figure 1 illustrates the factors influencing BIM Level 2 implementation in SMEs and 

places the factors into their respective categories.   

 

3. Importance of Critical Success Factors (CSFs) Influencing BIM Level 2 

Implementation 

The aim of this research was to identify the CSFs influencing BIM Level 2 

implementation, as well as identify the level of importance for each of the factors. The 

level of importance was determined by the 23 participants who were interviewed. It 

should be noted that participants in all three case studies gave the same level of 

importance to some of the factors. Although, some of the factors were given different 

levels of importance in the other case studies.  

Table 3 below shows the level of importance given to each factor based on the combined 

responses from the participants in all three case studies. For instance, if a factor was stated 

as medium importance by most of the 25 participants, then the overall ranking was taken 

as medium. If a factor was not mentioned in one of the case studies, the symbol (-) was 

used to denote this. The judgment of the researcher also helped to identify the average 

importance for each factor. This interpretation by the researcher was derived from the 



evidence in the literature and the responses provided by the participants during the 

interviews. 

It can be seen from the table that BIM awareness and training have been ranked as highly 

important, as those factors influenced the capability, skills and mind-set of employees 

who used the new technology. It was found that it was easier to implement BIM if the 

companies had a previous knowledge of BIM and some experience in using this 

technology. For instance, in this study, the company in CS3 did not need to hire an 

external consultant since the implementation was based on their own knowledge. 

However, in case study 1 and 2, employees lacked the necessary knowledge and 

experience, therefore hiring an external consultant was necessary in order to achieve a 

successful implementation.  The available BIM policies, continuous control of 

performance, client demand to use BIM Level 2 and government support were all 

identified as medium importance.  

The compatibility of software and the availability of resources were ranked as low 

importance by the participants. It is important to note that although this was a low ranking 

in relation to the other factors, these factors are still critical for the implementation of 

BIM Level 2. 

  

Conclusion 

This study has found that the true potential of BIM for SMEs in the UK construction 

sector has not yet been realised. The literature showed that the adoption rate of the 

technology in SMEs has been slower than in larger companies.. This low rate of adoption 

was due to limited resources, lack of expertise, high initial cost of implementation and 

limited research addressing the implementation of BIM in small and medium sized 

companies. In 2016, the UK government mandated the use of BIM Level 2 in all public 

projects, which meant that SMEs stopped bidding for them and bid instead for private 

projects where BIM was not required. Therefore, this study addressed this issue by 

identifying 15 critical success factors which influenced the implementation of BIM Level 

2 within SMEs. These factors were identified by interviewing 25 BIM professionals 

working in three different companies in the UK. The findings confirmed the 12 CSFs 

identified previously in the literature as shown in Table 1 below. Additionally, three new 

CSFs were identified from the interviews, which were: support from an external 

consultant, control of performance and knowledge transfer. These new factors were 



classified under: external factors (external consultant and knowledge transfer) and 

process factors (control of performance). Then, based on the responses provided by the 

participants, the importance of these factors throughout the implementation process was 

determined. This importance was based on a scale of high, medium and low (see table 3 

below).  

This study contributes to theory by identifying 15 CSFs influencing the implementation 

of BIM Level 2 in SMEs. This will enrich the body of knowledge of BIM due to the 

limited research on this topic, and the identification of three new CSFs can be considered 

to be a significant contribution.  

Limitations of the study are firstly that only three case studies were taken into 

consideration, which will make the generalisation of the results difficult, and secondly 

that well as only a qualitative method was used in this study.  Future studies can 

investigate BIM Level 2 using a mixed-method approach in order to develop a more 

detailed implementation strategy for SMEs. 
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Table 1. CSFs influencing BIM Level 2 implementation in SMEs. 

Category Critical Success 

Factors 

Definition Cited by 
H

u
m

a
n

 F
a

ct
o

rs
 

People  Availability of qualified 

people within the 

company  

NIBS (2007), HM Government (2012), 

Wong et al. (2010), Succar (2009), 

Khosrowshahi and Arayici (2012) and 

Lee et al. (2015) 

Training Equipping the personnel 

with necessary 

knowledge and skills 

through training 

programs, seminars 

 Zuppa et al. (2009), Joo and Jung (2011), 

Arayici et al. (2011), Khosrowshahi and 

Arayici (2012), Succar (2009) 

McGrawHill Construction (2014) and 

Crowther and Arayici (2019) 

O
rg

a
n

is
a

ti
o

n
 F

a
ct

o
rs

  

BIM Awareness Existence of awareness 

and knowledge of BIM 

Level 2 within the 

company  

Succar (2009), Arayici et al. (2011),  

Khosrowshahi and Arayici (2012), 

Turpin (2016); NBS (2014), Ahankoob 

(2019)  

Change 

Management 

Manage and change 

people in the company to 

achieve the required 

business outcomes. 

Gu and London (2010), Joo and Jung 

(2011), Enegbuma et al (2015), Morlhon 

et al (2014)  

Top Management 

Support 

Facilitate BIM 

implementation from top 

management by enabling 

resources, funds and 

assistance 

HM Government (2012), Enegbuma 

(2015), Succar (2009), Arayici et al. 

(2011) Lee et al. (2015) and Ahuja et al. 

(2018) 

Company Vision 

and Strategy 

Aligning the benefits 

offered by BIM with the 

vision and strategy of the 

company  

Becerik-Gerber and Rice (2010), Azhar 

(2011), Hanna et al. (2013), Turpin 

(2016) 

Compatibility  A characteristic  which 

allows software to 

operate together  

Bernstein and Pittman (2004), Becerik-

Gerber et al (2012), Azhar (2011), Hanna 

et al. (2013), HM Government (2012), 

Arayici and Coates (2012), 

Khosrowshahi and Arayici (2012), and 

Boktor et al. (2013) 

Resources  Availability of resources 

as: software, hardware 

and budget 

Miettinen and Paavola  (2014), Ganah 

and John (2013), Bryde et al. (2013), 

Linderoth (2010), Succar et al. (2009), 



Wong et al. (2010), and McGraw Hill 

Construction (2014) 
P

ro
ce

ss
 F

a
ct

o
rs

 

Communication 

and Collaboration  

Effective communication 

and collaboration during 

the process of 

implementation 

Succar (2009), Eastman (2011), McGraw 

Hill Construction (2014), Ganah and 

John (2013), Peansupap (2005) and 

(Havenvid et al. 2016). 

BIM Policies Existence and efficiency 

of a plan to implement 

BIM 

Khosrowshahi and Arayici (2012), 

Becerik-Gerber et al. (2012), and Joo and 

Jung (2011), Bradinath et al. (2016) 

E
x

te
r
n

a
l 

fa
ct

o
rs

  

Government 

Support  

Pressure from the 

government to mandate a 

mandatory use of BIM 

Level 2  to deliver 

projects 

Arayici et al. (2009), Succar (2009), 

Azhar (2011), NBS (2017), Eadie et al 

(2015) Wong et al (2010) Ahmed (2018), 

Zakaria et al (2013) 

Client Demand Existence of pressure 

exerted by the client 

NBS (2016), NBS (2017), Ahmed 

(2018), Turpin (2016) Ghaffarianhosein 

et al (2017), Ganah and John (2013), 

Doolin and Al Haj Ali (2008) 

 

Table 2. Classification code of participants 

 

Classification Code 

 

Role in the company 

 

CS1 

 

CS2 

 

CS3 

ML1 Director - 1 2 

ML2 Project Manager 1 1 2 

TL1 BIM Manager 1 2 1 

TL2 Design Manager - 1 1 

TL3 Architecture 2 3 3 

TL4 IT Engineer - - 1 

TL5 Revit Specialist 2 - - 

TL6 Mechanical Engineer 1 - - 

Total 7 8 10 

 

 

 

 



Table 3. Importance of the factors influencing BIM Level 2 implementation from the 

three case studies.  

 

Factor 

Categories 

 

Factors 

Influencing BIM 

Level 2 

 

CS1=7 

Participants 

 

CS2= 8 

Participants 

 

CS3= 10 

Participants 

 

Overall/ 25 

Participants  

 

 

Average of 

Importance H M L H M L H M L H M L 

H
u

m
a

n
 

F
a

ct
o

rs
 

People  2 1 4 3 5 0 1 6 3 6 12 7 M 

Training of 

employees 

6 1 0 6 2 0 9 1 0 21 4 0 H 

O
rg

a
n

is
a

ti
o

n
 F

a
ct

o
rs

 

Change 

management 

2 4 1 3 5 0 3 7 0 8 16 1 M 

Top management 

Support 

6 1 0 6 2 0 7 3 0 19 6 0 H 

BIM awareness 6 1 0 8 0 0 7 3 0 21 4 0 H 

Available 

resources 

2 2 3 1 2 5 1 2 7 4 6 15 L 

Software/Hardware 

compatibility 

2 2 3 0 2 6 1 3 6 3 7 15 L 

Company vision 

and strategy 

2 4 1 1 4 3 2 6 2 5 14 6 M 

P
ro

ce
ss

 F
a

ct
o

rs
 

 

Communication 

and Collaboration 

5 2 0 6 2 0 8 2 0 19 6 0 H 

BIM policy 2 4 1 1 5 2 0 7 3 3 16 6 M 

Control of 

performance 

2 1 4 5 3 0 2 8 0 9 12 4 M 

E
x

te
r
n

a
l 

F
a

ct
o

rs
 

Governmental 

support 

2 4 1 1 4 3 1 8 1 4 16 5 M 

Client demand 2 3 2 2 4 2 2 6 2 6 13 6 M 

Support from an 

External consultant 

6 1 0 3 5 0 - - - 9 6 0 H 

Knowledge 

Transfer  

- - - - - - 7 3 0 7 3 0 H 

 



 

 

 

 

 

 

 

 

 

  

Figure 1. Revised Factors for BIM Level 2 Implementation in SMEs. 
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