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Abstract 

It has been widely recognised that Building Information Modelling (BIM) is one of the most 
critical innovations that represents a technological and procedural shift within the Architecture, 
Engineering and Construction (AEC) industry. BIM represents a methodology to manage the 
building design and project data in digital format throughout the building lifecycle. Although the 
benefits of BIM seem evident, its diffusion within the AEC industry has been slow and its current 
adoption has not been to its full capacity. To shed additional light on the diffusion of BIM, the 
research presented in this paper was aimed to examine and analyse the current perceptions of 
AEC professionals regarding their experience with BIM, which are publicly shared on a popular 
social network for professionals – LinkedIn. The research adopted Everett Roger’s Diffusion of 
Innovation (DOI) theory as a conceptual framework to guide the analysis. The analysis was 
performed using a qualitative technique through NVivo 10 software to analyse 45 discussion 
threads, retrieved from one of the BIM-specific discussion groups, for themes and concepts 
relevant to the diffusion of BIM. The findings revealed a number of key insights into the critical 
issues impacting the diffusion of BIM currently faced by the professionals within the AEC 
industry. These include: the difficulty for companies in adjusting their existing workflow and 
culture to accommodate the adoption of BIM in such a way that they can exploit its full benefits; 
the misconception of BIM that led to users’ disappointment and eventual abandonment of BIM; 
and the implementation of BIM for short term gains rather than long term investment. 
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1. INTRODUCTION 

The Architecture, Engineering and Construction (AEC) industry has long been characterised 
by its predominantly fragmented nature, which often results in the lack of efficiency, 
disputes and consistently lower-than-expected levels of productivity. Comprising over 10% of 
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global gross domestic product (GDP), the AEC industry has the potential to shape the world 
economy; hence the need for it to be more innovative. A number of product and process 
innovations have been developed over the past decades in order to improve and propel the 
industry into a more desirable status. 

One of the most notable advancement within the AEC industry is the development of the 
Building Information Modelling (BIM) concept, which is touted as a paradigm shift for the 
industry. Emerging in the late 1980’s as reported by Björk (1989), the founding concept of 
BIM views a building component as an “object”. Rather than being simply a geometric 
representation, this intelligent building object (referred to as “building product model” at 
the time) contains a set of properties including physical entities, geometric data, and 
appropriate relationships between building elements. A decade later, it was clear that such 
concept would practically revolutionalise how information is exchanged and transferred 
within the AEC industry. This subsequently gave rise to the better-known term BIM, which 
commonly refers to a methodology to manage the building design and project data in 
digital format throughout a building lifecycle (Succar, 2009). With the implementation of 
BIM, the design, construction and operation processes can be better streamlined to 
improve project efficiency. BIM is thus generally applied with the notion of decreased 
project costs, increased productivity and quality, and reduced project delivery time (Azhar, 
2011). Although the benefits of BIM have been established and a number of BIM-capable 
tools made available on the market for many years, the diffusion of BIM within the AEC 
industry has been slow and its adoption has not been to its full potential (Becerik-Gerber 
and Rice, 2010; Linderoth, 2010). 

In order to shed additional light on the diffusion of BIM, the research presented in this paper 
was aimed to examine and analyse the current perceptions of AEC professionals regarding 
their experience with BIM shared on a popular social network for professionals – LinkedIn. 
The research adopted Everett Roger’s Diffusion of Innovation (DOI) theory to form the 
theoretical basis for the analysis. In the following section of this paper, relevant literature 
regarding the DOI and the diffusion of BIM is reviewed. The research method employed is 
then presented, followed by the results and discussion. The paper concludes with research 
implications and future research directions. 

 

2. BACKGROUND LITERATURE 

2.1. Diffusion of Innovations Theory 

2.1.1. Overview 

The DOI theory by Everett M. Rogers is one of the most widely cited references in many 
innovation studies. The theory provides a well-defined and systematic framework that helps 
explain critical elements and process of innovation diffusion. In Rogers’ book, “Diffusion of 
Innovations” (first published in 1962), innovation is defined as an idea, practice, or object 
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that is perceived as new by an individual or a unit of adoption. According to Rogers (2003), 
one reason why the diffusion of innovations has received so much interest is because 
“getting a new idea adopted, even when it has obvious advantage, is often very difficult” 
(p.1). Diffusion, as defined by Rogers, is “the process by which an innovation is 
communicated through certain channels over time among the members of a social system” 
(Rogers, 2003, p.5). For the purpose of this research, two aspects of Roger’s DOI theory are 
presented: the elements of innovation diffusion and the attributes of innovations. 

 

2.1.2. Elements of innovation diffusion 

Innovation diffusion involves four key elements: (1) Innovations; (2) Communication 
Channels; (3) Time; and (4) Social System. These elements are essential and are identifiable in 
every diffusion research study as well as in every diffusion program. Innovations can be 
either creative ideas, which lead to the development of new or innovative products, or new 
technologies or practices adopted to improve either the production process or the product 
itself. Communication channels are the means by which the information (regarding 
innovations) is shared and exchanged among organisation members. Time is an important 
element in the diffusion process in the sense that it is used to determine the 
earliness/lateness and the rate of diffusion. Social system refers to a set of interrelated units 
that are engaged in joint problem solving to accomplish a common goal. 

 

2.1.3. Attributes of innovations 

Rogers also proposed five attributes of innovations which can affect the rate of adoption: 
Relative Advantage, Compatibility, Complexity, Trialability and Observability. He reported 
that these attributes are significant predictors explaining 49%-87% of the variance in the rate 
of adoption of innovations. These attributes are briefly described below (Rogers, 2003). 

– Relative Advantage – this refers to the degree to which an innovation is perceived as being 
better than the idea it supersedes. This can be measured by such indicators as economic 
advantage, social prestige, convenience, and satisfaction. The greater the perceived relative 
advantage of an innovation, the higher the rate of adoption is likely to be. 

– Compatibility – this refers to the degree to which an innovation is perceived as consistent 
with the existing values, past experiences, and needs of potential adopters. If an innovation is 
not compatible with an individual’s needs, norms or practices, it will increase the level of 
uncertainty and the rate of adoption of the innovation will decrease. 

– Complexity – this refers to the degree to which an innovation is perceived as relatively 
difficult to understand and use. Complexity is negatively correlated with the rate of adoption. 
That is, innovations that are less complicated and easy to use will be more likely to be 
adopted by individuals. 
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– Trialability – this refers to the degree to which an innovation may be experimented with on 
a limited basis. Innovation that is trialable can improve its rate of adoption because 
trialability tends to reduce uncertainty perceived by individuals. 

– Observability – this last attribute refers to the degree to which the results of an innovation 
are visible to others. That is, the easier it is for individuals to see the results of an innovation, 
the more likely they are to adopt it. 

 

2.2. The Diffusion of BIM within the AEC Industry 

2.2.1. Perceived benefits of BIM and its current diffusion within the industry 

Theoretically, BIM has the potential to promote greater efficiency as it encourages 
integration of the roles of all project stakeholders and business structures and practices into 
a collaborative process that enables the reduction of waste and optimisation of efficiency 
through all phases of the project life cycle (Azhar, 2011). Since the conceptualisation of BIM 
in the late 1980’s, numerous studies have been carried out to ascertain the practical benefits 
of BIM within the AEC industry (e.g. Becerik-Gerber and Rice, 2010; McGraw-Hill, 2009, 
2010). They identified such benefits as improved design quality, accurate drawing sets, 
reduced change orders, reduced field conflict issues through early clash detection, 
automated assembly and better production quality, improved productivity and efficiency, 
and perhaps most importantly, improved project profitability. 

Consistent with Rogers’ statement cited above, “getting a new idea adopted, even when it 
has obvious advantage, is often very difficult”, the diffusion of BIM has been at a relatively 
slow rate given its far-reaching benefits and considerable presence within the industry for 
more than a decade. A study conducted by McGraw-Hill (2009) revealed that about half 
(49%) of the AEC industry in the US used BIM. A more recent study, also by McGraw-Hill 
(2010), found that in Europe the adoption rate of BIM was even lower at 36%. 

 

2.2.2. Factors affecting the adoption of BIM 

Due to the lower than expected rate of BIM uptake, the diffusion of BIM within the AEC 
industry has been a topic of interest by many researchers in order to understand the barriers 
and drivers of BIM adoption. For example, a survey by Tse et al. (2005) on the utilisation of 
BIM conducted in Hong Kong revealed the following reasons for not using BIM as reported by 
the research participants: 

– BIM is not required by the clients and other project team members; 
– Existing CAD systems are already adequate in fulfilling the design and drafting needs; 
– Complicated and time-consuming modelling process; 
– Inadequate BIM skills/training; and 
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– Extra file acquisition costs and the unavailability of free trial software. 

In addition, the authors also identified a number of reasons that would drive the research 
participants to adopt BIM: 

– BIM is required by clients; 
– Other project team members decide to move to BIM; 
– Adequate technical support and training are provided; 
– Observable large productivity gain; and 
– Downstream applications of BIM are in place. 

A survey with 16 UK practitioners and academics carried out by Arayici et al. (2009) identified 
the primary barriers to BIM adoption as follows: 

– Unfamiliarity with BIM use; 
– Reluctance to initiate new workflows; 
– Not enough opportunity for BIM implementation; 
– Benefits from BIM implementation do not outweigh the costs to implement it; and 
– Benefits are not tangible enough to warrant its use. 

According to the above findings, the barriers appear to be mainly related to the attributes of 
BIM itself, while others are associated with the social system within which the research 
participants operated. According to Linderoth (2010), “the adoption and use of BIM will be 
shaped by the interplay between the technology's features and the context in which it would 
be adopted and used” (p.66). Therefore, the understanding of BIM diffusion requires an 
examination into the innovation attributes of BIM and their relationships with other 
organisational and business environment factors. 

 

3. METHOD 

3.1. Approach 

In this research, a qualitative analysis of social media data was employed as an alternative 
approach to the traditional survey and case study methods. According to Highfield (2012), 
internet social media provide a communication platform that facilitates the development, 
sharing and exchanging of online conversations around topics of interest, where participation 
is not necessarily limited by geographical or social factors. Its ease of use, speed and reach 
enable social media to transform public discourse in society and set trends and agendas in 
topics ranging from the environment and politics to technology and the entertainment 
industry (Asur and Huberman, 2010). The sheer volume and variety of the information that 
propagates through large user communities presents a great opportunity for harnessing the 
data to study, analyse or predict a specific phenomenon (Asur and Huberman, 2010). 
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3.2. Data Collection 

For the purpose of this research, the LinkedIn social network platform was chosen as the 
source for data collection due to its primary focus on professional networking. In particular, 
LinkedIn has a feature that allows members to create and join the discussion groups of their 
interests. A search on LinkedIn showed numerous discussion groups related specifically to 
BIM. This research, however, focused solely on the “BIM Experts” group, which is one of the 
largest BIM-related discussion groups on LinkedIn, consisting of 19,646 members (at the time 
of writing this paper). According to the group’s statistics, the majority of the members are 
senior professionals in the fields of architecture and construction with locations in the UK 
and USA. The group has active discussions, generating more than a hundred posts and 
comments weekly. It thus provides an adequate source of data for examining a variety of 
issues related to BIM adoption and utilisation. 

A qualitative analysis approach was employed in this research to analyse discussion threads 
retrieved from the BIM Experts group for themes and concepts relevant to the diffusion of 
BIM. To gather textual data of the discussion posts and comments from the group, a feature 
in the qualitative analysis software NVivo 10, NCapture, was utilised. By using NCapture, 
discussion threads can be downloaded directly from LinkedIn into the NVivo software. This 
feature, however, has a limitation in the number of discussions comments that the software 
can download. Hence, it is not possible to obtain all the posts and comments stored in the 
discussion group. For this reason, it was decided that only the discussion posts that are 
specifically related to BIM adoption and implementation, together with their associated 
comments, would be considered for the analysis. To achieve this, a search was conducted on 
the discussion group using two keywords, “adopt” and “implement”, which resulted in about 
400 discussion posts. Through manual scanning and culling, only 45 posts with topics clearly 
relevant to BIM diffusion and with considerable follow-up comments (at least 8-10 
comments) were retained. 

3.3. Data Analysis 

As mentioned previously, NVivo 10 was used to perform a qualitative analysis in order to 
uncover important issues relevant to the diffusion of BIM within the AEC industry. NVivo 
facilitates the collection and organisation of textual data, and can be used to help perform a 
text analysis through such functions as word queries and coding. To carry out the analysis, all 
the 45 selected posts and their associated comments were captured directly from LinkedIn 
website and imported to NVivo using the NCapture feature. Following this, a “Word 
Frequencies” query was run on the entire dataset. This type of query allows the user to 
identify the most repeated words. It can also be configured to exclude a set of “stop words”, 
which refer to those words that are not significantly meaningful to the research being 
conducted. Because this current research was more interested in studying issues that are 
“critical”, only the words in the top ten highest frequencies were examined to limit the 
amount of data needed to be analysed. For each of the words listed in the query result, 
NVivo also shows all the discussion posts that contain such word, together with the 
frequencies of the word mentioned in each post (i.e. coverage). 

              580



Creative Construction Conference 2013 
July 6 – 9, 2013, Budapest, Hungary 

Following the word frequencies analysis, a “coding” exercise was performed to extract 
important concepts associated with BIM diffusion from the discussion posts. To do this, five 
discussion posts with highest percentage coverage from each of the top ten queried words 
were selected for coding. The innovation attributes presented in Section 2.1.3 provide the 
theoretical framework that was used as the seed concepts (or “nodes” in NVivo term) into 
which the discussions were coded. 

 

4. RESULTS AND DISCUSSION 

4.1 Demographic Information 

As mentioned in the previous section, 45 discussion posts related to BIM adoption and 
implementation were included in the analysis. These posts in total generated 1,818 
comments, with 355 members from 35 countries contributing to the discussions. The 
majority of the contributors were located in the USA (48%) and UK (20%). Others include the 
countries from Asia-Pacific (e.g. Australia, New Zealand, China and India), Europe (e.g. Italy, 
France and Finland), Middle East (UAE, Saudi Arabia, Lebanon and Palestine) and South 
America (Brazil and Chile). The majority of the contributors were employed as company 
managers/directors (34%), and others include such professions as architects (9%), BIM 
managers/coordinators (9%) and engineers (6%). They mainly operated within the 
Architecture and Planning (39%) and Construction (30%) industries. 

 

4.2. Word Frequencies Query Results 

A word frequencies query was run on all the selected posts and their associated comments. It 
should be noted that the query was set to include stem words (e.g. words used as nouns, 
verbs or adjectives) and exclude stop words such as construction, draw and design. Table 1 
highlights the top ten highest frequencies words extracted from the query results. The results 
provide an initial clue that the issues being discussed would be around how the modelling 
using BIM software might be related to the change in work process and information 
management. This is clearly the case given BIM is a methodology implemented to manage the 
electronic data throughout an entire building lifecycle. In addition, it can be seen that these 
words appear to be associated with the characteristics of BIM itself (e.g. process, software, 
tools and costs). Of note is that Autodesk Revit (ranked 9th in Table 1) seems to be the BIM-
supported software that was of a particular interest to the group members. This coincides 
with the findings from the studies by Arayici et al. (2009) and Becerik-Gerber and Rice (2010) 
that Autodesk Revit are the most widely used BIM authoring tool in the UK and USA. 
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Rank Word (including stem words) Count Weighted % 

1 Model 1868 1.46 

2 Process 1195 0.93 

3 Software 909 0.71 

4 Changing 678 0.53 

5 Information 672 0.52 

6 Management 648 0.50 

7 Data 647 0.50 

8 Tools 581 0.45 

9 Revit 511 0.40 

10 Costs 499 0.39 

Table 1: Top ten highest frequencies words 

 

As asserted by Linderoth (2010), the diffusion of BIM is affected by the interplay between its 
features and the context in which it is utilised. Although the above results provide some 
broad ideas on the current issues being discussed within the studied group, the contexts in 
which these words were mentioned required further examination and analysis in order to 
derive meaningful findings. This was achieved using the coding feature in NVivo. The coding 
results are presented in the next section. 

 

4.3. Coding Results 

For each of the top ten highest frequencies words listed in Table 1, five posts with highest 
coverage percentage associated with the word were selected for the coding. Figure 1 shows 
a screenshot example of the posts associated with the word “Model”. For each post, the 
coding was carried out by examining the sections of texts containing the word of interest 
with the view to determine whether any sections of the texts can be associated with any 
particular concepts. These concepts (nodes) can be predetermined (a priori) or can be those 
that emerge after the coding process (a posteriori). For the purpose of this research, the set 
of predetermined concepts used as the reference for the coding was the innovation 
attributes presented in Section 2.1.3. 

 

Figure 1: Screenshot of discussion posts containing the word “Model” 
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The summary of the coding results (ranked by number of references) is presented in Table 2. 
The table shows how many posts (sources) contained the sections of texts (references) that 
are relevant to each concept (node name). From the table, the relative advantage of BIM (49 
references) and its compatibility with the current practices/processes (41) were most 
discussed by the group members. This is followed equally by the observable results of 
adopting BIM (33) and its complexity (32). Discussion on the trialability of BIM is the least 
extensive among the comments posted.  

Node name Sources References 

Relative advantage 17 49 

Compatibility 14 41 

Observability 15 33 

Complexity 18 32 

Trialability 6 11 

Table 2: Summary of coding results 

 

With respect to the “Relative Advantage” of BIM, the majority of members seemed to 
acknowledge that BIM helps in: improving collaboration, decision-making and speed of work; 
achieving more complete as-built information and greater certainty in design understanding, 
costs and schedules; eliminating burden on paper-based document control; minimising 
change orders; eliminating waste; lowering costs; and improving company’s competitiveness. 
However, some adoption barriers mentioned were related to the costs associated with 
software and hardware, training, and the change in existing workflow when implementing 
BIM. In addition, BIM is perceived to be not very useful in certain discipline due to its lack of 
capability to perform specific task. 

The major barrier of BIM appears to be mainly associated with its “Compatibility” with 
existing workflow and business practices. Many commentators highlighted the difficulty at 
the industry level in changing the fragmented nature of construction business to a more 
integrated process in order to realise the benefit of BIM. This is similar at the company 
level where the transition to BIM-based practices was reported as the main barrier. Such 
difficulty was also linked to the misunderstanding of BIM concept that had led to the 
misalignment between BIM implementation and the company’s business objectives. It also 
had an effect on how clients perceive the value of BIM, which in turn impacted their 
decisions to adopt it. 

In terms of the “Observability”, many members reported that they had achieved favourable 
results with the implementation of BIM. These include: the reduction in overall resource 
demands; improved ability to deliver more projects within the same time frame; ability to 
instigate positive cultural change in the company; procurement framework being more 
resilient to change; and improved transparency throughout the process. Some commentators 
even reported a rather more objective outcome including: up to 40% elimination of 
unbudgeted change; up to 80% reduction in time taken to prepare a cost estimate with 
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accuracy within 3%; up to 10% saving of the contract value through clash detections; and up 
to 7% reduction in project time. On the other hand, there are members who also 
experienced unfavourable outcomes when adopting BIM. These outcomes include the 
significant drop in productivity during the transition to BIM, the value of BIM not evident to 
the clients, and little prospect of profitability. 

The discussions on the “Complexity” aspect of BIM involved the views of BIM as both a piece 
of software and a process. While some members believed that the transition from CAD to 
BIM is not difficult, many reported that this involved a steep learning curve. The most 
difficult aspect of BIM implementation cited was the change to the existing work practices 
and the human resistance to adapt to it. 

The comments relating to the last attribute, “Trialability”, did not indicate any significant 
driver or barrier to BIM adoption. It was suggested that companies may experiment with only 
the modelling aspect of BIM (i.e. Small BIM) rather than to use it for the full lifecycle 
management of a building (i.e. Full BIM or Big BIM). By starting with the Small BIM, 
companies would have the opportunity to examine the benefits of BIM without putting too 
much of their bottom line at risk. 

 

5. CONCLUDING REMARKS 

The analysis of the discussions provided by the members of the “BIM Experts” discussion 
group on LinkedIn social network revealed a number of key insights into the current 
diffusion of BIM. Firstly, it was found that although many of the members acknowledged 
the benefits of BIM, the major barrier to its adoption is largely the difficulty in adjusting 
their existing work process and culture in such a way that they can exploit the full benefits 
of BIM. This is consistent with Arayici et al (2011) arguing that overcoming the resistance to 
change and adapting existing workflows to lean oriented (integrated project delivery) 
processes represent one of the major challenges in the implementation of BIM. Secondly, it 
was found that the misconception of BIM led to misinformed expectations regarding its 
benefits, and this resulted in the disappointment with BIM and its ensuing abandonment. 
The users who understood that the implementation of BIM would fundamentally affect the 
entire process of their business appeared to be more likely to appreciate the need for long-
term investment in BIM to show positive returns. Hence, this group of users tended to be 
more satisfied with BIM and continued with the adoption. Meanwhile, those users who 
primarily focused on implementing BIM as a tool to gain short term benefits would be 
more likely to experience frustration and disappointment with BIM. Thirdly, while many 
group members reported positive outcomes as a result of BIM implementation, there is still 
a demand for solid evidence demonstrating that this is the case in the industry. Lastly, 
there are also a number of issues beyond the innovation attributes of BIM that affects its 
diffusion identified during the analysis. One of the most apparent issues is the need to 
foster the right culture and environment that allows the full benefits of BIM to be realised 
and appreciated. In past research, organisational culture and environment were found to 
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be significant determinants of innovation diffusion (e.g. Panuwatwanich et al., 2008; 
Peansupap and Walker, 2005). 

While the above findings shed additional light on the current diffusion of BIM, future work is 
required to further examine and address the issues uncovered in this present research. 
Clearly, it is worth examining the roles of culture at both the industry and organisational 
levels in facilitating the diffusion of BIM. The development of strategies is also required in 
order to assist the industry in gaining uniform understanding of BIM and managing the 
change during the adoption process. 
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