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Abstract  

 
BIM (Building Information Modeling) is a new radically different emerging approach 
to design, construction and facilities management. BIM promises to better facilitate 
the building development, construction and building operation. In this thesis the 
domain of small architectural practices is considered and how BIM can be 
implemented to address the problems both of operational and product efficiency and 
effectiveness. 
 
Research has indicated that guidance on how small architectural practices should 
implement BIM is lacking (Jung et al 2010). This lack of guidance is one of the 
reasons why small architectural practices are disinclined to adopt BIM. There is a 
growing need for more knowledge on how BIM technology and processes can be 
and should be adopted and what happens when BIM technologies and processes 
are implemented and used in the practice of architecture. 
 
The aim of this thesis is to develop a BIM implementation strategy framework for 
small architectural practices. 
 
To identify of the problems and issues of BIM implementation in a small architectural 
practice, a two years of case study using action research was undertaken. This 
involved instigating, participating and observing the implementation of BIM within a 
small architectural practice. Both the internal and external benefits to the 
architectural practice were considered. The findings of this BIM implementation 
research were then recorded and reviewed providing a structured approach to BIM 
implementation. From this process of review and reflection a revised improved 
framework and suggested methods for BIM adoption was developed and 
documented. At each stage of the BIM implementation recommendations are made. 
 
The research was undertaken as part of a Knowledge Transfer Partnership between 
the University of Salford, John McCall Architects (a small architectural practice) and 
the researcher and author of this thesis. Though being actively involved in the BIM 
implementation it was possible to understand the issues and document the actions 
that were taken as part of the BIM adoption. The major limitation of this research is 
the focus on a single company as the source of evidence and research. 
 
This enhanced BIM implementation framework and the suggested working methods 
represents the primary contribution to knowledge made by this thesis. This 
framework should be of value to other small architectural practices embarking on 
BIM implementation. 
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Chapter 1 

Chapter 1: This chapter makes an introduction to the thesis explains the 

backgrounds, rationale for research, the research question, the aims and objectives 

of the research. It also gives a brief of the research methodology, the scope and the 

limitations of the research.  
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CHAPTER 1 Introduction  

1.1 1ntroduction  

 

An NBS survey (2013) indicates that the uptake of building information modelling 

(BIM) in the UK is on the increase. Using BIM represents a significant change to the 

practice of architecture (Birx, 2006). This change has been described as the perfect 

storm (FMI/CMAA 2007). That is the culmination of many influences and factors that 

simultaneously come into play resulting in changes of unusual magnitude (see figure 

1.01).  

 

Figure 1.01: BIM at the heart of the storm 

The future vision for the AECOO (Architecture, Engineering, Contracting, Owning 

and Occupying) industries is described by Broshaw (2006). 

óImagine a world where all communications throughout the process are clear, 

concise, open, transparent, and trusting; where designers have full understanding of 

the ramifications of their decisions at the time the decisions are made; where 

facilities managers, end users, contractors and suppliers are all involved at the start 

of the design process; where processes are outcome driven and decisions are not 

made solely on a first cost basis; where risk and reward are value based, 

appropriately balanced among all team members over the life of a project; and where 

the profession delivers higher quality design that is responsive. This is the future of 

integrated Practiceô. 
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Using data rich BIM models  allows decisions to be made on a more knowledgeable 

and scientific basis. Behaviours and properties can be programmed into BIM models 

where attributes are quantified and measurable (Harty 2012). 

According to the Built Environmental Industry and Innovation Council (BEIIC) in 

Australia (2011), 

ñBIM has macroeconomic significance, that its accelerated widespread adoption 

would make a significant difference to national economic performance and that there 

is a compelling economic case for encouraging greater use of BIM in Australia." 

The initial estimated savings to UK construction and its clients is £2bn per annum 

through the widespread adoption of BIM and is therefore a significant tool for 

Government to reach its targets. The UK construction industry is being asked to 

achieve 33 % cost reduction in construction and lifecycle costs and deliver the 

project 50% faster producing 50% less greenhouse gases before 2025 (HM 

Government 2013). 

To gain and maximise the benefits from BIM, the changes they need to be 

understood, managed and coordinated in an appropriate way to ensure that it 

impacts positively, on the business and the industry. Hammer and Champy (2001) 

identified that implementation of new or redesigned processes fail in 50% to 70% of 

Business Process Reengineering (BPR) initiatives.  Only 50% of architects adopting 

BIM say it has had a positive impact on their business (McGraw Hill Construction 

2008). Providing an understanding and a framework for managing BIM adoption to 

achieve the benefits of BIM is the focus of this research. 

Two forces are driving the adoption of BIM. External push factors such as the UK 

Government and industry drivers responding to economic and environmental 

concerns are external influences encouraging and demanding BIM adoption. The 

internal efficiencies the pull factors that can be achieved by adopting BIM are the 

secondary factors encouraging BIM adoption (see figure 1.02). 
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Figure 1.02: Internal and external factors effecting the adoption of BIM 

The external factors are: 

- Government requirements (Cabinet Office 2011) 

- Client Demands 

- Better Life Cycle management (Sabol 2008) 

The internal factors are: 

- Better Operation 

- Faster Delivery (Finau 2011) 

The relevance of these specific factors depends on the organization adopting BIM 

and the projects or building type involved. Associated technologies such as RFID, 

GPS, cloud computing and BIM servers will also enhance the benefits of BIM. 

The green building sector will also drive the adoption of BIM software, according to a 

new SmartMarket Report from McGraw-Hill Construction (see figure 1.03). The 

report is called ñGreen BIM: How Building Information Modelling is contributing to 

Green Design and Constructionò.  
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Figure 1.03: Timing expected to Green BIM Market Penetration (according to non-

green BIM companies) (McGraw Hill Construction 2010) 

BIM tools demand higher performance hardware and operating system platforms to 

work effectively. The hardware and software platforms now available have also 

played there role in making BIM an economically viable method of process 

improvement. All of the growth in the last 30 years will be completely dwarfed by the 

rapidly escalating pace of growth in computing power from 2010 to 2020 (see figure 

1.04). 

 

Figure 1.04: Chart showing how computer power has and is predicted to double 

every 18 months (Carrier 2012) 

This change in computing power must also be seen related to the changes it makes 

possible (see figure 1.05). These changes will impact construction and the whole 

supply chain of the building industries. 
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Figure 1.05: How methods of communication have changed as computing power has 

grown (Carrier 2012) 

User expectation is also facilitating BIM adoption (Buildingsmart, 2009). A UK survey 

projects a 50% increase in BIM usage in 2011 and the majority of the industry using 

BIM within 5 years (NBS BIM survey 2010). It has been suggested that the four main 

elements influencing the spread of a new idea are: the innovation, channels of 

communication, time and the social system (Rogers 1962). The diffusion of 

innovation occurs through a five step process (see figure 1.06). In terms of Mooreôs 

model of market adoption (originally developed by Rogers (1962)) the chasm has 

been crossed and we are moving into the stage of the early majority (Ikerd 2009) 

(see figure 1.07). 

 

Figure 1.06 The Five stages in the decision innovation process (adapted from 

Rogers 1962) 
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Figure 1.07: Market Adoption Model indicating the likely adoption of BIM over time 

(Moore, 1999) 

The awareness of BIM is growing and the UK government is trying to persuade 

organisations to use BIM. Although small architectural practices only get 14% of their 

workload from the public sector (Roberson 2010). For many companies they are now 

at the point of transitioning between step three (taking the decision to implement) 

and step four (undertaking implementation).  

A key element of this is the sophistication of BIM maturity that will be reached by a 

practice going through the process of BIM adoption. This relates to the capabilities of 

the users, the software and the systems that are put into place. Achieving 

appropriate and sustainable levels of BIM operation is central to the successful 

adoption of BIM.  

BIM is the catalyst for multiple changes in the practice of architecture whether in a 

large or small practice. It is vital that practitioners understand the impact BIM is 

having on the practice of architecture and how to change their current modes of 

practice to incorporate BIM. This fundamental shift will impact on all issues and 

operations both inside and external to an architectural organisation. 

Yet ultimately it must be remembered that what clients want is a better buildings not 

a better models. Better buildings are produced by making better informed decisions.  

1.2 Observations  

 

The rationale under which this research is conducted is based on several 

observations: 

1.2.1 Observation 1 : There has been a growing interest in BIM (see figure 1.08, 

1.09). An increasing level of BIM adoption is predicted (see figure 1.10, 1.11). It 

seems that the widespread BIM adoption within small architectural practices is about 

to take place in the UK (Charlton, 2010). In some places that transition has already 
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taken place (see figure 1.09). A UK survey predicts a 50% increase in BIM usage in 

2011 and the majority of the industry using BIM within 5 years (NBS BIM survey 

2010) (also see figure 1.08 and 1.12). With this widespread change predicted to be 

about to take place (Pike Research 2012) it is important that methods and guidance 

is in place to ease this transition. 

Pike Research projects that the global market for BIM products and services will be 

about $1.8 billion in 2012 and almost $6.5 billion in 2020. The figures represent both 

BIM software revenue as well as sales from related services, such as training, 

support and project management (see figure 1.10 and 1.11) . 

 
Figure 1.08: Trends showing searches for the term BIM (note the news reference 

volume in 2012) (Google Trends 30/6/2012) 

 

Figure 1.09: The change from CAD to BIM at Architectural Firm (20 staff) Neeley  

Lofrano San Francisco  (Neeley 2010) 
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Figure 1.10: Projections of BIM technology adoption (Ikerd, 2008) 

 

 

Figure 1.11: Building Information Modeling Revenue, World markets; 2012 -2020 

(Machinchick 2012) 
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Figure 1.12: Views on adopting BIM adapted from NBS survey 2010 (Hamil, 2010) 

1.2.2 Observation 2 : Improvements in the construction industry are necessary and 

BIM offers a way to bring about improvements. New economic imperatives demand 

new more efficient and effective methods of working. Many previous studies have 

identified the problems that permeate the building industry (Egan 1998, Latham 

1994) and other studies have indicated the potential benefits of adopting BIM (CIFE 

2007). Data models for different systems are arbitrarily different. The result of this is 

that complex interfaces are required between systems that share data. These 

interfaces can account for between 25-70% of the cost of current system (West 

1996). The problems of interoperability between engineering software systems have 

existed since the introduction of computer-aided design CAD in the 1970s (Pratt 

1993). 

 

1.2.3 Observation 3: There is a lack of research relating to BIM implementation and 

in relation to small architectural practices in particular (Jung et al, 2010; Hartmann et 

al, 2011) (See figure 1.13). The research by Jung (2010) indicates that no research 

has been done on BIM implementation strategy, policy, procedure or BIM manuals. 

According to an NBS (2013) survey produced mainly from architects 25 % of the 

respondents used 2D CAD (Computer Aided Design) only, while 36 % used no CAD 

at all. 

 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































