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SUMMARY:  Building Information Modelling (BIM) is one of the pillars of the UK Government Construction 

Strategy. While many benefits (drivers) of BIM are mentioned in literature there is little by way of research to 

evaluate their importance. The objective of the survey reported in this paper is therefore to fill this knowledge 

gap by identifying and prioritizing the factors driving BIM adoption to enable those seeking to adopt BIM to 

gain an understanding of the relative importance of each of these drivers in order to inform their strategic and 

operational decision making. The research sample was limited to the top 100 UK construction contractors with 

international business activity. Online survey respondents were asked to score on a Likert-type scale of 1-5 the 

level of importance they would place on the identified factors driving BIM adoption. Responses to the online 

survey were analysed using relative importance index and rank agreement factor. The study concluded that 

those who had adopted BIM ranked the drivers for BIM differently than those yet to implement a BIM solution. 

Overall, the study found that the three most important drivers for BIM implementation are “Clash Detection”, 

“Government Pressure” and “Competitive Pressure”. The top drivers for non-users of BIM could be grouped 

under pressure from external sources while operational drivers were more important for users of BIM. 
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1. INTRODUCTION 

In response to the global economic crisis, the UK Government, realized that the construction industry needed to 

become more efficient as reports historically indicate that it is inefficient and adversarial (Wolstenholme et al, 

2009; Egan, 1998; Latham, 1994). The Government Construction Strategy (GCS) aims to use the Central 

Government’s influence through its 45% share in the UK construction industries annual turnover, to encourage 

measures that will ensure sustainability for the future of the industry and, hopefully, drive the UK’s emergence 

from recession (Efficiency and Reform Group, 2011). One of the issues in the efficiency drive is the minimum 

enforced adoption of fully collaborative 3-D Building Information Modelling (BIM) by 2016, with all project 

and asset information, documentation and data being BIM compliant. While many benefits and drivers are 

mentioned in literature there is little by way of research to evaluate their importance.  

Building Information Modeling (BIM) has been seen by some as the panacea at the end of the long evolution of 

graphical representation of buildings resulting in a model containing structured information useful in the whole 

lifecycle of the project from design, through construction to operation and finally demolition. It exceeds a 

graphical model to provide data-rich 3D replications of a project. Amor et al. (2007) show that there has not 

been much research-based critical analysis of the adoption of BIM standards and their impact on the industry. 

However, Amor (2012) further indicates that there is a momentum behind BIM adoption and the construction 

industry will have a BIM-dominated transformation going beyond anticipated progress. Despite such studies, a 

detailed analysis of all the identified drivers for BIM is still missing. The objective of this paper is to explicate 

the drivers for BIM adoption on the basis of a broad literature study and analyse the importance of each of these 

for practice from the viewpoint of both active BIM users and non-users of BIM.  

The knowledge gap addressed in this study is that while the drivers for BIM adoption were identified in BIM 

literature, it does not prioritize their order of importance. The aim of the study was to provide a comprehensive 

list of factors driving BIM adoption and rank them in order of relative importance. This will allow adopters to 

appreciate the most advantageous drivers for BIM in its adoption. A further hypothesis that this study sought to 

explore is that those who have already adopted BIM and are working with it rank the drivers to BIM differently 

than those who are yet to implement it. 

2. DRIVERS FOR BIM ADOPTION 

2.1 Government pressure 

When implementing electronic practices the public sector develops and publishes policy documentation to 

ensure good practice. In the case of BIM, the UK Government is making Level 2 BIM mandatory on all 

publicly-funded projects from 2016 onwards (Efficiency and Reform Group, 2011).  

The definition of the BIM levels in the UK by the BIM Industry Working Group (2011) is as follows:  

 Level 0 – Unmanaged CAD probably 2D, with paper (or electronic paper) as the most likely exchange 

mechanism. 

 Level 1 – Managed CAD in 2 or 3D format using BS1192:2007 with a collaboration tool providing a 

common data environment, possibly some standard data structures and formats. Commercial data 

managed by standalone finance and cost management packages with no integration. 

 Level 2 – Managed 3D environment held in separate discipline “BIM” tools with attached data. 

Commercial data managed by an ERP. Integration on the basis of proprietary interfaces or bespoke 

middleware could be regarded as “pBIM” (proprietary). The approach may utilise 4D programme data 

and 5D cost elements as well as feed operational systems. 

 Level 3 – Fully open process and data integration enabled by web services compliant with emerging 

IFC / IFD standards, managed by a collaborative model server. Could be regarded as iBIM or integrated 

BIM potentially employing concurrent engineering processes. 

In Australia government advisors have also adopted a similar approach by suggesting early 2016 as a start date 

for compulsory BIM use on public sector projects (buildingSMART Australasia, 2012). The BIM Industry 

Working Group (2011) report suggests there are currently a number of national deployments of BIM across the 

USA, Scandanavia/Europe, and the Far East. This has contributed to many UK Government departments moving 
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target dates forward. The Ministry of Justice (MOJ) requires all contractors bidding for four upcoming 

frameworks, worth a total of £2.4bn, to demonstrate BIM abilities in order to be considered (Fitzpatrick, 2012). 

In addition to direct strategy documentation, Arayici et al (2011) indicate that government policies put the 

building industry under pressure to provide value for money, sustainable design and construction, all of which 

are directly related to use of BIM. Policy such as this pressurises the industry to invest in and implement BIM in 

order to win public sector contracts. As the UK Government exerts its influence over the main contracting 

organisations it will become necessary to wholly integrate BIM into their work practices to survive prior to the 

deadlines set in its current strategy documents.   

2.2 Client/competitive pressure 

The construction industry is highly competitive, the current economic depression and reported signs of a triple 

dip recession has exacerbated this. In this climate clients are asking contractors, not to demonstrate ability to 

offer BIM alone, but describe capacity through a track record of successfully managed BIM projects. Lu and Li, 

(2011) suggest this can be achieved by indicating their position on the maturity triangle (People, Process and 

Technology). If clients require this deeper knowledge and application of BIM, strategic managers should be 

aiming to implement it before the stipulated Government deadline and to a higher level, in an effort to become 

“BIM experts” before the competition does. Coates et al (2010) cites this as one of the key reasons for BIM 

adoption in a case study of an architectural practice. Liu et al (2010) further confirm that external forces from 

clients and competitors play a large role in BIM adoption. 

2.3 Desire for innovation to remain competitive 

Li et al (2008) have identified that BIM can be used as part of a construction project extranet (CPE). Ruikar et al 

(2005) labelled construction companies who were employing CPE’s as “visionaries” and conclude that whilst 

there was no industry requirement for uptake of this technology, the main driver was the aspiration to be at the 

forefront of this aspect of the industry. Moore (2003) identified the few “technology-orientated” firms who have 

successfully utilised CPEs on construction projects as “early adopters”. Early adopters are organisations who 

opted to adopt technological solutions for no reason other than to stay ‘ahead of the game’ and conclude that the 

risks associated with implementation are outweighed by the competitive and other advantages available to them 

from being ‘ahead of the pack’ in terms of technological capabilities. The overarching drivers for these firms 

were identified as being business goals and not technological goals.  TRADA (2012) argue that current adopters 

of BIM are now in the latter stages of the ‘early majority’, heading towards the ‘late majority’. Ruikar et al 

(2005) further argue that the late majority are those firms who implement new technology only when they are 

required to, or to avoid being left behind. 

2.4 Improving the capacity to provide whole life value to client  

The most advanced BIM products currently available have the capability to deliver environmental, energy, cost, 

schedule and spatial analysis; and as such, can be used collaboratively by project stakeholders to deliver real 

whole life value (WLV) to clients (Azhar et al, 2011). 

The Latham and Egan reports slated the construction industry for its intrinsic inefficiencies and waste (Egan, 

1998; Latham, 1994).  Reduction of construction waste and improvements in efficiency and quality were further 

emphasised 10 years after the Egan report was published (Wolstenholme et al, 2009). A paradigm shift from 

capital cost to whole life costing was proposed. The effect that building design can have on construction and 

business-operating cost is significant, with increases in operating productivity offering substantial savings for the 

client/end-user (Barlish & Sullivan, 2012; Deutsch, 2011; Emmitt, 2007). The ratio of 1:5:200, equating to  

Build Cost : Maintenance and Building Operation Costs : Business Operating Costs, highlights how quality in 

design can produce benefits (Lock, 2007).  This involves the consideration of how the building environment will 

influence its occupants and increase productivity through increased well-being, work quality and output; 

resulting in lower levels of sick leave or absenteeism, in the case of a commercial building (Evans et al, 1998). 

These measures, although quantified in monetary terms for commercial concerns, apply equally to public service 

and not-for-profit organisations; with occupier well-being a universal phenomenon, and savings, rather than 

increased profits, the main concern. 
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The 4D scenario modelling can allow examination of facilities management, methods of demolition and 

decommissioning, or to innovative designs that lend themselves to versatile re-use. With an intelligent model, 

employed by an experienced team which has the knowledge and competencies to fully exploit its capabilities, 

BIM can be instrumental in delivering WLV (Grilo and Jardim-Goncalves, 2010). 

2.5 Streamlining Design Activities and Improving Design Quality 

The design process in the UK normally involves the RIBA plan of work moving through Stages C (Concept) to 

E (Technical Design)  by producing a variety of themes and designs, presenting them to the client and seeking 

approval and comment (Deutsch, 2011; Emmitt, 2007).  Even on 3-D CAD where designs are still drawn line by 

line this process is relatively slow and involves several design review meetings, resulting in several drafts 

(Emmitt, 2007). This is especially the case when dealing with an infrequent or naïve construction client 

(Tunstall, 2006).  

In contrast, BIM models can offer walk-through visualisations to assist clients in the decision-making process 

and therefore reduce ‘preference’ changes later in the contract (Eastman et al, 2011). Real-time, on-line 

contributions from designers with no geographical restraints can ‘suggest’ changes to the client visually on 

screen (Azhar et al, 2008; Bentley, 2012). This is achievable due to the object-orientated nature of BIM, as 

opposed to the line-orientated nature of CAD. Assuming the correct object properties have been loaded into the 

system, designers can simply retrieve objects and manipulate the objects on screen (Campbell, 2007; Hardin, 

2009). In addition, basic building elements can be replicated on screen from a bank of completed models that 

designers already possess therefore enabling simple and realistic formation of concept designs. As a result 

clients may acquire a realistic sense in 3D of how the facility will look, feel and operate, and how well it will fit 

into its surroundings prior to detailed design.  The role of the contractors design manager in the early stages of 

the design process is one of a communicator, facilitator and advisor (Lock, 2007; Walker, 2007). Ultimately the 

contractors design manager will ensure that the client scope of the build meets the available budget and that the 

design will need minimal re-work and satisfies the client’s needs (Emmitt, 2007; Woo, 2007). BIM offers the 

tools and processes that facilitate all of these functions. 

2.6 Designing health and safety into the construction process  

BIM models allow visualisation of the construction sequence. In a Health and Safety context this could be 

invaluable if supplemented with practical information from the construction site and information from HSE 

directives and legislation. The construction site can be made intrinsically safer (Kiviniemi et al, 2011). Just as 

the building can undergo simulations for the purpose of designing in energy efficiency and whole life value, so 

the construction process can be examined, simulated, and scenario-tested to eliminate or reduce risk of accident 

or injury. This can then be communicated effectively to those who will physically implement it. 

2.7 Improving communication to operatives  

BIM offers contractors an additional means of communication with their workforce.  Sacks et al (2009) show 

that 4D BIM has the facility to display animated construction sequences on screen and this is being utilised by 

designers and construction planners to communicate the sequence of operations that operatives are required to 

carry out. The opportunity to show even unskilled operatives how, when and where the building will be 

constructed, can only improve the process on site.  Further, with the significant increase in the globalisation of 

the construction workforce, the number of non-native operatives has increased, increasing the importance of 

supplementing the required provision of translators with visual models (Tutt et al, 2011). 

Furthermore, communication is a two-way process.  There may be ‘buildability’ issues that have simple, site-

level solutions for which craftsmen or operatives may have suggestions.  In this, BIM, through visual animation, 

can promote collaboration on a micro-level with the workforce. 

2.8 Cost savings and monitoring 

One of the limitations of 2D drawings, even on CAD packages, is that it is only ever possible to present one 

view of the building at a time, (Campbell, 2007). Aside from the obvious issues regarding clarity of design 

information the traditional approach of presenting contractors with sections, elevations and details, referenced to 
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overall plans, has proved to provide contractors with insufficient information, (BIMhub, 2012; Crotty, 2012).  

Usually this leads to the submission of “Requests for Information” (RFIs) by the contractor. RFIs are often the 

cause of delays and occasionally require re-design, both of which are a cause of project cost overrun, 

(Dickinson, 2010). A central BIM model with attached object information, if available for interrogation by all 

project actors, can reduce the number of RFIs drastically (Azhar et al, 2008; Barlish & Sullivan, 2012; Deutsch, 

2011). A report on the Mortenson Group found that the use of BIM reduced RFIs by 32% (Applied Software, 

2009). This leads to efficiency and cost savings through BIM. 

Projects by their nature are dynamic, and subject to change influenced by external and internal forces (Winch, 

2010). Therefore, it is often the case that despite a detailed feasibility analysis at inception and thorough costing 

pre-tender, events will take place that will alter the projected contract sum. It is necessary to monitor these 

events, calculate the cost overrun, and take mitigating actions (Walker, 2007; Lock, 2007).  

Whilst there are many issues that can push costs up, BIM can have a positive influence, if the issue is that of a 

required design change. Providing the object and the project-specific information have been loaded into the 

application, BIM has the capacity to generate cost estimates for a given design change (Campbell, 2007). These 

need not only be based on the cost of the materials and construction fees, rather, they can account for the  

out-of-sequence work, delays to other works packages, the time of year for weather-sensitive activities, and even 

incorporate contingency sums from the risk management exercise.  Further, if the contractor is proficient in the 

use of the BIM application, they can produce fast and reasonably accurate estimates of cost implications, to use 

as a starting point for mitigating actions. 

2.9 Time savings 

Time is a vitally important project parameter to the success of a construction project (Lock, 2007). The 

requirements to plan, re-plan, generate cost- and time-forecasts as a reaction to developments (or in fact crises) 

throughout the project, or in an effort to find savings, are ever-present in construction. Should a design change 

be required for any reason, the process involved would normally involve requesting a meeting with the design 

team, after which design alterations would be drawn up and issued to the contractors and Quantity Surveyors 

(QS) for costing; and then, perhaps, the repetition of the process until a satisfactory compromise between design 

and cost is achieved. With a 5-D BIM application, the client, PM, contractors and designers can even meet 

online to discuss design changes, and the cost can be altered immediately. A study by Azhar et al (2008) 

revealed that BIM can produce up to an 80% reduction in the time taken to generate a cost estimate. 

It can be seen then, that the process of altering and agreeing the design change, cost estimation as a result of 

design changes, and production and updating of registers and schedules, could be reduced from days in duration 

to hours (BIMhub, 2012; Eastman et al, 2011). 

2.10 Accurate Construction Sequencing and Clash Detection  

4-D BIM can be used to create detailed sequencing of construction works (BIMhub, 2012). BIM further proffers 

visualisation of the interfaces between different elements of the built asset, referenced to time (Deutsch, 2011; 

Eastman et al, 2011). However, BIM can produce visual representations and animated simulations of physical 

clashes between different elements of the building, and depending on model detail, between the building and 

temporary works (Campbell, 2007; Leite et al, 2009). Historically, clashes in structure, services and fabric were 

usually only noticed during the construction phase of the project resulting in redesign and rework, and often 

incurred non-recoupable costs (Azhar et al, 2008; Azhar, 2011). 

Significant time and cost-savings can be achieved through effective and efficient production works scheduling 

(Azhar, 2011). When construction falls behind programme on a particular building element, it has a con-

sequential knock-on effect on materials ordering, fabrication and delivery of follow-on building components. 

The realistic sequencing and costing of construction works, saves significant time and money through reduced 

rework and delays to programme.  4-D BIM offers detailed scheduling tools that can accurately predict the 

duration of each construction task, the upcoming tasks and the associated resource requirement; as well as 

allowing the programmer to factor in float for unforeseen events, delivery programmes and inclement weather 

(Azhar, 2011; Eastman et al, 2011). 
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Azhar et al (2008) found that clash detection can offer savings of up to 10% of contract value and reduce project 

duration by up to 7%.  These savings go some way towards the target of 15% project savings through BIM set 

by the UK Government (Efficiency and Reform Group, 2011) therefore reducing the common causes of disputes 

prevalent within the construction industry. 

2.11 Automation of schedule/register generation  

The process of scheduling is often insufficiently performed in terms of scenario testing, with the result that many 

construction projects fall behind schedule early on in the build (Edum-Fotwe & McCaffer, 2000). BIM allows 

programmers to generate new delivery schedules for each scenario enacted, creating efficiencies in document 

generation and distribution (Azhar, 2011). When things go wrong on a construction project, new schedules of 

works must be created, based on the predicted new duration of construction tasks. From these schedules, 

fabrication and delivery programmes must be developed. This is a time-consuming activity and is prone to 

change (Harris & McCaffer, 2006). The facility to quickly create new scenarios, and thus schedules, elec-

tronically, and then deliver them to project stakeholders, can significantly reduce the iterative tasks involved in 

managing change on construction projects. 

2.12 Facilitating increased pre-fabrication  

Site activities are often dictated by weather, and are always carried out within the confines of a construction 

schedule (Tam et al, 2007). The ability to pre-fabricate building elements off-site and simply assemble on-site 

presents significant saving in both time and cost. Hence, BIM offers manufacturers of building components 

detailed and information-rich models, which can be interrogated for manufacturing details, can reduce 

information requests and improve output quality (Eastman et al, 2011). A study of the application of BIM on a 

large healthcare project in the USA revealed that it is possible to achieve 100% pre-fabrication for mechanical 

systems installations, and zero clashes in MEP installation activities. This, in turn, yielded 20-30% labour 

savings for the MEP sub-contractors, and thus savings further up the value chain (Olofsson & Eastman, 2008). 

Nawari (2012) suggests that BIM models have innumerable advantages in the off-site construction domain 

including speed, economy, sustainability and safety. Again, these are significant savings, which can have a huge 

impact on the competitiveness of a contracting organisation. 

2.13 Facilitating facilities management activities  

Traditionally, the handover of a built facility from the contractor to the client involves the collation of ‘as-built’ 

drawings, operation and maintenance manuals, and warranties and guarantees (Crotty, 2012). However, it has 

often been the case that valuable information regarding the optimal maintenance and operation of that facility is 

lost during this transition (Evans et al, 1998). 

Rather than replacing traditional Facilities Management systems, the BIM model can be linked to an existing FM 

system to provide an accurate and complementary “real-time” data set, that makes asset management faster and 

more accurate (Zhang et al, 2009). BIM can offer a data-rich, real-time platform from which to programme and 

monitor preventative maintenance, and carry out space management activities. Real-time, preventive main-

tenance scheduling enables facility managers to proactively plan maintenance activities, appropriately allocate 

maintenance staff, and reduce corrective maintenance and emergency maintenance repairs. Provided that the 

information pertaining to building element maintenance is logged into the model correctly pre-handover, 

facilities managers can expect to save up to 70% on what would have otherwise been reactive maintenance 

(Lewis et al, 2010). 

2.14 Improving built output quality  

An IDC study (2009) concludes that by using BIM on large-scale retail projects, Westfield was able, through 

enhanced design, to increase the lettable floor space area offered to their client.  The consequence was a win-win 

solution providing a more pleasurable shopping complex for customers, and also a more profitable retail outlet 

for the client.  The benefits of improved design through BIM can lead to an improved build ability and end-

product, with the additional benefits of a reduction in complications during the construction phase (Bazjanac, 

2005; Samuelson & Björk, 2010).  
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Given the prevalence of long-term PFI/PPP contracts, contractors can hope to avail of sustained savings 

throughout the duration of the contract, which can be used as a marketing tool when bidding for these types of 

contracts (Dundas & Wilson, 2009). 

3. SURVEY METHODOLOGY 

Data was collected via an online questionnaire. Limesurvey™ was used to collect the survey data via the 

Internet. This software package gathered responses from sample organisations through a web-based interface 

and stored these in an on-line MySQL™ database. The sample selection was limited to the top 100 UK 

construction contractors. These organisations were known to have an international presence. According to the 

UK BIM Strategy very large main contractors can exert great pressure on organisations further down the supply 

chain, (Efficiency and Reform Group, 2011). Each organisation in the “Construction Index Top 100, 2011” (The 

Construction Index, 2011) was contacted. Pre-notification identified that the classification of construction 

companies used by the Construction Index allowed the inclusion of firms other than main contracting 

organisations, such as large sub-contracting organisations and multidisciplinary consultancy firms. In total, 74 

out of the 100 companies listed were main contracting organisations. All of these were contacted. A response 

was received from 30 organisations. Bartlett et al (2001) indicated that for a population size of 100, and 

considering that the data is continuous in nature, the minimum sample size is 46.  This shows that the minimum 

number of completed questionnaires that would provide a valid sample is 30, as Bartlett’s method assumes a 

65% return rate. Bartlett et al. (2001) state this provides an alpha of 0.1 and a t of 1.65 and the maximum margin 

of error that can be expected to be produced by following this method is 3%. The responses received were from 

a range of individuals at management level within the organisations. Eighteen responses were from those who 

had implemented BIM and twelve from those who had not. 

The standard method of ranking the drivers of BIM utilising mean rank analysis and the relative importance 

index (RII) formula to establish the respondent’s ranking on each of the BIM drivers was adopted.  

RII is defined by the following formulae: 

                         (   )   
∑ 

     
 (          ) 

where: 

- W is the weighting given to each element by the respondents; this will be between 1 and 5, where 1 is the least 

   significant impact and 5 is the most significant impact;  
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- N is the total number of respondents. 

When the RII was computed on the data obtained from the survey questionnaire there were some drivers/barriers 

which scored identically. If the drivers scored identically in terms of rank, consideration of the level of rankings 

provided were then considered to enable differention: the number of respondents scoring 4 or more, and those 

scoring 3 were noted. In some cases, it was still not possible to differentiate between the drivers using this 

approach; thus it was decided to give joint rankings when the scores were the same. 
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where:  

Ri,1 is the ith rank of an item in group 1,  

Ri,2, is the ith rank of an item in group 2, 

N is the total number of items, which is the same for each group, 

Rj,2 is the jth rank for each item in group 2, and  

j = N – i + 1. 

Percentage Disagreement (PD) between the two groups is the ratio RAF to RAFmax. It can be determined using 

the equation shown below (Chan & Kumaraswamy, 1996): 

100
RAF

RAF
PD

max

  

The Percentage Agreement between the rank orders obtained from the two groups can then be calculated 

respectively as (Chan & Kumaraswamy, 1996): 

PA = 100 – PD 

A higher RAF value shows that the agreement between the two groups is weaker. A RAF value of zero indicates 

a complete agreement. To provide further elucidation the drivers were then plotted on a spider diagram (Figure 1). 

4. FINDINGS PROVIDING RANKED BIM DRIVERS 

The drivers were analysed using Mean rank analysis (Mean – see Table 1) and Relative Importance Index  

(RII – Table 1). Where the result produced a similar score the ranking was segregated using the largest number 

of values ranked 4, then the largest number of values ranked 3. The obtained results are shown below. 

TABLE 1: Summary of the literature on drivers for BIM 

BIM Drivers 
Respondents Using BIM Respondents not using BIM 

Mean No. = 3 No. ≥ 4 RII Rank Mean No. = 3 No. ≥ 4 RII Rank 

Clash Detection 4.056  13 0.811 1 4.091  10 0.818 4 

Cost Savings through 

Reduced Re-work 

3.778  13 0.756 2 3.818  6 0.764 10 

Improve Design Quality 3.722  14 0.744 3 3.455 4 6 0.691 16# 

Accurate Construction 

Sequencing  

3.667  9 0.733 4 4.000  9 0.800 6 

Improve Built Output 

Quality  

3.611  12 0.722 5 3.818  7 0.764 9 

Desire for Innovation 3.444  9 0.689 6 3.455  5 0.691 17 

Competitive Pressure 3.333  8 0.667 7 4.545 1 10 0.909 2^ 

Government Pressure  3.278 4 9 0.656 8# 4.636  11 0.927 1 

Improve Capacity to 

Provide WLV to Client  

3.278 3 9 0.656 9 3.636  7 0.727 12 

Streamline Design 

Activities  

3.222  10 0.644 10 3.364  5 0.673 18 

Time Savings  3.222  8 0.644 11 4.000  8 0.800 7 

Cost Savings through 

Reduced RFI's  

3.111 5 7 0.622 12^ 3.455 2 6 0.691 14^ 

Improve 

Communication  

to Operatives  

3.111 5 7 0.622 12^ 3.909  6 0.782 8 
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BIM Drivers 
Respondents Using BIM Respondents not using BIM 

Mean No. = 3 No. ≥ 4 RII Rank Mean No. = 3 No. ≥ 4 RII Rank 

Facilitate increased  

Pre-Fabrication  

3.056  9 0.611 14 3.545  5 0.709 13 

Client Pressure  

 

3.000  6 0.600 15 4.545 1 10 0.909 2^ 

Automation of 

Schedule/Register 

Generation  

2.944  5 0.589 16 3.727  8 0.745 11 

Design H & S into the 

Construction Process  

2.778  6 0.556 17 4.091  9 0.818 5 

Facilitate Facilities 

Management Activities 

2.778  4 0.556 18 3.455 2 6 0.691 14^ 

Total 59.39     69.55     

Total Mean Score 3.299     3.864     

Key 

^ = Joint ranking after No. 3 Analysis 

# = Ranked after No. 3 Analysis 

The figures in Table 1 show that those who had not used BIM perceived the drivers as more important than those 

who had, with a total score of 69.55 compared to the Yes respondents’ score of 59.39.  The drivers may not be 

perceived as important by those respondents who have already implemented BIM as they do not feel under the 

same pressure in general to implement BIM.  This hypothesis is supported by the ranking of the top three drivers 

as selected by the Non-users, “Government Pressure”, Competitive Pressure and Client Pressure (1st and Joint 

2nd places). Those who had already implemented BIM ranked the same drivers 8th, 7th and 15th respectively. 

The top three drivers as perceived by those already using BIM were, “Clash Detection”, “Cost savings through 

reduced re-work” and “Improving design quality”.  The rankings indicate what the respondents deem through 

experience to be the greatest benefits from implementing BIM rather than the initial drivers for initial 

implementation. Similarly, the three least important drivers for those who already implemented BIM, in order of 

importance were, “Automation of Schedule/register generation”, “Design health and safety into the construction 

process” and “Facilitate facilities management activities”. This may also be due to the fact that BIM had been 

implemented recently by the majority of the organisations involved resulting in a lack of experience in 

preventative and corrective maintenance, respectively.  This indicates a lack or integration of BIM into the 

operational phase of the life cycle of buildings to date. 

The three least important drivers for those who had not implemented BIM were, “improve design quality”, 

“desire for innovation” and “streamline design activities”.  This is in contrast with those with understanding of 

the opportunities for design efficiencies with BIM. Earlier in the questionnaire 29 out the possible 30 

respondents (96.67%) indicated that their organisation participated in Design and Build contracts, negating the 

theory that they were design naïve.  The fact that desire for innovation was ranked 17th out of 18 by those yet to 

implement BIM is congruent with the hypothesis set out by Moore (2003), which states that late adopters of 

technology do so out of necessity and that those who value innovation will tend to be “early adopters”.  

The figures in the next Table 2 indicate that the rank agreement factor between the two groups is 6.06 and the 

RAFmax is 6.39. This produces a Percentage Disagreement (PD) of 94.783% and a Percentage Agreement of 

only 5.217%. This finding strongly supports the hypothesis at the beginning of the paper that those who have 

already adopted BIM will change their perceptions as to the most important drivers to BIM by ranking them 

differently than those who are yet to implement it. 
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TABLE 2: RAF, PD and PA values for Drivers 

Driver 
Users 

Rank 

Non-Users 

Rank 
Ri1-Ri2 Abs J Ri1-Rj2 Abs 

Clash detection 1 4 -3 3 14 -13 13 

Cost savings through reduced re-work 2 10 -8 8 5 -3 3 

Improve design quality 3 16 -13 13 11 -8 8 

Accurate construction sequencing 4 6 -2 2 2 2 2 

Improve built output quality 5 9 -4 4 13 -8 8 

Desire for innovation 6 17 -11 11 8 -2 2 

Competitive pressure 7 2 5 5 14 -7 7 

Government pressure 8 1 7 7 7 1 1 

Improve capacity to provide whole life value to client 9 12 -3 3 18 -9 9 

Streamline design activities 10 18 -8 8 12 -2 2 

Time savings 11 7 4 4 1 10 10 

Cost savings through reduced rfi's 12 14 -2 2 2 10 10 

Improve communication to operatives 12 8 4 4 17 -5 5 

Facilitate increased pre-fabrication 14 13 1 1 9 5 5 

Client pressure 15 2 13 13 6 9 9 

Automation of schedule/register generation 16 11 5 5 16 0 0 

Design health and safety into the constr. process 17 5 12 12 10 7 7 

Facilitate facilities management activities 18 14 4 4 4 14 14 

   Abs 

Sum 

109  Abs 

Sum 

115 

   RAF 6.06  RAF 

MAX 

6.39 

   PD 94.783    

   PA 5.217    

 

Table 3 provides an overall ranking from the combination of the two groups. This indicates that “Clash 

Detection” is currently the greatest driver for BIM. “Government Pressure” and “Competitive Pressure” are 

ranked second and third overall respectively. This shows the importance of active promotion of BIM by 

Government departments and the targets set by policy documents. It further indicates that the shift to BIM 

enabled working is being enforced through external influences rather than internal organisational conviction. 

The closer the RII value gets to 1 the more important the driver is.  

The difference in Users and Non-Users perceptions of the importance of BIM drivers is illustrated graphically in 

the following Figure 1. 
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TABLE 3: Overall Rank Drivers for BIM 

Driver Agg. RII Rank 

Clash Detection  0.815 1 

Government Pressure  0.791 2 

Competitive Pressure  0.788 3 

Accurate Construction Sequencing  0.767 4 

Cost Savings through Reduced Re-work  0.760 5 

Client Pressure  0.755 6 

Improve Built Output Quality  0.743 7 

Time Savings 0.722 8 

Improve Design Quality  0.718 9 

Improve Communication to Operatives 0.702 10 

Improve Capacity to Provide Whole Life Value to Client 0.691 11 

Desire for Innovation  0.690 12 

Design Health and Safety into the Construction Process 0.687 13 

Automation of Schedule/Register Generation  0.667 14 

Facilitate increased Pre-Fabrication 0.660 15 

Streamline Design Activities  0.659 16 

Cost Savings through Reduced RFI's 0.657 17 

Facilitate Facilities Management Activities  0.623 18 

Total 12.893  

 

FIG. 1: RII values for Users and Non-Users of BIM 
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Figure 1 displays a visual summary of the comparison between those who had already implemented BIM and 

those who were still to use BIM.  When represented this way, it is clear just how much more important the 

drivers are to those who have not implemented BIM in general.  In only one area, “improving design quality”, 

did those who had already implemented BIM rank the driver higher than those who have not.  “Cost savings 

through reduced re-work”, “desire for innovation” and clash detection” were all scored very similarly by the two 

groups.   Interestingly, those who had yet to use BIM appear to be more interested in the opportunities that BIM 

can offer for facilities management activities. 

Respondents were also asked to identify any further drivers for BIM. Six respondents submitted additional 

drivers for this question.  Two of these answers were options that respondents were given to choose from and 

were ignored. Two further responses stated there were no further drivers. One driver identified was “sales 

promotion to clients”, although this could be argued to come under the banner of “competitive pressure”. A 

further statement reproduced below contained the cost implications but in addition “inventory generation for 

complex products”. 

5. CONCLUSIONS 

Building Information Modelling (BIM) is emerging as a prerequisite for many projects as clients are increasingly 

demanding it. This is especially important now that a deadline has been set for adoption to allow organisations to 

pursue UK government work. In this light the many advantages of BIM adoption and its innovative way of 

conceptualising, managing, designing and constructing the project, in addition to managing it as an asset through 

to demolition, becomes vital to informed clients and hence survival of many large contracting organisations. 

This paper identified eighteen drivers for BIM adoption from literature and ranked these in order of importance. 

In addition to these drivers identified from literature, two further drivers, “sales promotion to clients” and 

“inventory generation for complex products” were also identified.  

The paper demonstrated the importance of the drivers to BIM changed on adoption and experience. It proved 

that pressure from a variety of sources; Government, Competitive and Client (1st and Joint 2nd places 

respectively) were the most important drivers for BIM adoption from those who have no yet used BIM. This 

highlights the importance of the UK Governments BIM Strategy and the deadlines set within it. It also suggests 

that other Governments, nationally and internationally would benefit from adopting this strategy. However, once 

BIM is implemented the importance of operational drivers becomes evident. Respondents who had adopted BIM 

within their organisations ranked “Clash Detection”, “Cost savings through reduced re-work” and “Improving 

design quality” as first, second and third respectively. Therefore suppliers of BIM software need to emphasise 

the different BIM drivers available to ensure organisation select the relevant drivers best suited to their business 

needs depending on the experience of the organisation that is interested in their software.  

This is further emphasised by the Percentage Disagreement (PD) value of 94.783% and a Percentage Agreement 

value of only 5.217%. This finding strongly supports the original hypothesis of this paper; respondents who have 

already adopted BIM will change their perceptions as to the most important drivers to BIM by ranking them 

differently than those who are yet to implement it.  

This is further developed as all drivers - excluding the “Improving Design Quality” driver are ranked of greater 

importance by those who have not implemented BIM than those who have.  “Cost savings through reduced re-

work”, “Desire for innovation” and Clash detection” were all scored very similarly by the two groups. This 

demonstrates that the importance of all but the “Improvement of Design Quality” falls after implementation.   

The three least important drivers for those who already implemented BIM, in order of importance were, 

“Automation of Schedule/register generation”, “Design health and safety into the construction process” and 

“Facilitate facilities management activities”. The fact that only one of the respondents had used BIM for five 

years, with the remainder two years or less indicates that lack of experience exists in using BIM for preventative 

and corrective maintenance.  This may indicate a lack or integration of BIM into the operational phase of the life 

cycle of buildings to date. Further research may be required to identify whether the ranking of the drivers for 

BIM change after this experience is gained. 

This paper reinforces the importance of BIM to the UK construction industry as a whole yet clearly indicates 

that different stakeholders within the large contractor sector will have differing driver perceptions, depending 

upon their level of corporate BIM maturity. 



ITcon Vol. 18 (2013), Eadie et al., pg. 350 

6. REFERENCES 

Amor, R., Jiang, Y. & Chen, X. 2007. BIM in 2007 – are we there yet?, Proceedings of CIB W78 conference on 

Bringing ITC knowledge to work, Maribor, Slovenia, 26-29 June, 159-162. 

Amor, R. 2012. BIM Now and Forever, Build magazine, August/September, 37-38, available on-line at 

http://www.branz.co.nz/cms_show_download.php?id=0304648a4267ffcfd0ee76f74c58652b7766662e 

(accessed September 2013). 

Applied Software 2009. BIM for General Contractors, Applied Software, Atlanta, USA. 

Arayici, Y., Coates, P., Koskela, L., Kagioglou, M., Usher,C. & O'Reilly, K. 2011. Technology adoption in the 

BIM implementation for lean architectural practice, Automation in Construction, Vol. 20 (2), March 

2011, 189-195. 

Azhar, S. 2011. Building Information Modelling (BIM): Trends, Benefits, Risks and Challenges for the AEC 

Industry, Leadership and Management in Engineering, Vol. 11(3), 241-252. 

Azhar, S., Carlton, W., Olsen, D. & Ahmad, I. 2011. Building Information Modelling for Sustainable design and 

LEED Rating Analysis, Automation in Construction, Vol. 20(2), 217-224. 

Azhar, S., Hein, M. & Sketo, B. 2008. Building Information Modeling (BIM): Benefits, Risks and Challenges, 

available on-line at http://ascpro.ascweb.org/chair/paper/CPGT182002008.pdf (accessed January 2013).  

Barlish, K. & Sullivan, K. 2012. How to Measure the Benefits of BIM - A case study approach. Automation in 

Construction, Vol. 24(1), 149-159. 

Bartlett, J., Kotrlik, J., and Higgins, C. 2001. Organisational Research: Determining Appropriate Sample Size in 

Survey Research, Information Technology, Learning, and Performance Journal, Vol.19(1), 43-50. 

Bazjanac, V. 2005. Model based cost and energy performance estimation during schematic design. Proceedings 

of CIB W78, 22nd conference on information technology in construction, Dresden, (ed. Scherer, R., 

Katranuschkov P. and Schapke, S), Institute for Construction Informatics, Technische Universität 

Dresden.677- 688.  

Bentley 2012. About BIM, Available on-line:  

http://www.bentley.com/en-US/Solutions/Buildings/About+BIM.htm (accessed January 2013). 

Bew, M. & Underwood, J. 2009. Delivering BIM to the UK Market. Handbook of Research on Building 

Information Modeling and Construction Informatics Concepts and Technologies, IGI-Global. Available 

on-line: http://www.igi-global.com/book/handbook-research-building-information-modeling/37234 30-64 

(accessed January 2013). 

BIMhub 2012. Benefits of BIM, Available on-line: http://www.bimhub.com/level-up-bim/paas/   

(accessed January 2013). 

BIM Industry Working Group 2011. A report for the Government Construction Client Group Building 

Information Modelling (BIM) Working Party Strategy Paper, Available on line:  

http://www.bimtaskgroup.org/wp-content/uploads/2012/03/BIS-BIM-strategy-Report.pdf  

(accessed January 2013).  

buildingSMART Australasia 2012. National Building Information Modelling Initiative Report, Available online: 

http://www.innovation.gov.au/Industry/BuildingandConstruction/BEIIC/Documents/NBIMIReport.pdf 

(accessed January 2013). 

Campbell, D. 2007. Building Information Modelling, available on-line: 

http://www.web3d.org/x3d/learn/presentations/BIM_Web3D2007.pdf (accessed January 2013). 

Chan, D. & Kumaraswamy, D. 1996. A comparative study of causes of time overruns in Hong Kong 

construction projects, International Journal of Project Management, Vol. 15(1), 55-63 

Coates, P., Arayici, Y., Koskela, L. & Usher, C. 2010. The changing perception in the artefacts used in the 

design practice through BIM adoption , in: CIB 2010, 10/5/10 - 13/5/10, University of Salford UK. 

http://www.branz.co.nz/cms_show_download.php?id=0304648a4267ffcfd0ee76f74c58652b7766662e
http://www.bimhub.com/level-up-bim/paas/


ITcon Vol. 18 (2013), Eadie et al., pg. 351 

Crotty, R. 2012. The Impact of Building Information Modelling Transforming Construction. 1st ed. Taylor and 

Francis, London, UK. 

Deutsch, R. 2011. BIM and Integrated Design. 1st ed. John Wiley & Sons, New-Jersey USA. 

Dickinson, J. 2010. BIM: What, Why and How, National Resaerch Council Canada, Ontario, Canada. 

Dundas & Wilson 2009. Treasury Written Evidence: Private Finance Initiative, HM Treasury, London,UK. 

Eastman, C., Teicholz, P., Sacks, R. and Liston, K. 2011. BIM Handbook: A Guide to Building Information 

Modelling. 2nd ed. John Wiley & Sons Inc, New Jersey, USA. 

Edum-Fotwe, F. & McCaffer, R. 2000. Developing Project Management Competency: perspectives from the 

construction industry, International Journal of Project Management, Vol. 18(2), 111-124. 

Efficiency and Reform Group  2011. Government Construction Strategy, Cabinet Office, London, UK. 

Egan, J. 1998. Rethinking Construction, Department of Trade and Industry (DTI), London, UK. 

Emmitt, S. 2007. Design Management for Architects. 1st ed. Blackwell Publishing, Oxford, UK. 

Evans, R., Haryott, R., Haste, N. & Jones, A. 1998. The Long-term Costs of Owning and Using Buildings, Royal 

Academy of Engineering, London, UK. 

Fitzpatrick, T. 2012. MOJ demands level 2 BIM by 2013.   

Available on-line: http://www.cnplus.co.uk/news/moj-demands-level-2-bim-by-2013/8627140.article  

(accessed January 2013). 

Grilo, A. & Jardim-Goncalves, R. 2010. Value proposition on interoperability of BIM and collaborative working 

environments, Automation in Construction, Vol. 19 (5), August 2010, 522-530. 

Hardin, B. 2009. BIM and Construction Management. 1st ed. Wiley Publishing Ltd,  Indiana, USA. 

Harris, F. & McCaffer, R., 2006. Modern Construction Management, 6th ed, Blackwell, Oxford, UK. 

IDC 2009. Westfield uses Building Information Modelling to reduce time and eliminate rework across the 

property development supply chain, International Data Corporation, Framingham, MA, USA. 

Kiviniemi, M., Sulankivi, K., Kahkohnen, K., Makela, T. & Merivirta, M. 2011. BIM-based Safety Management 

and Communication for Building Construction, VTT Technical Research Centre of Finland, 

Vuorimiehentie, Finland. 

Latham, M. 1994. Constructing the Team. London, Her Majesty's Stationary Office (HMSO), London, UK. 

Leite, F., Akinci, B. & Garrett, J. 2009. Identification of Data Items Needed for Automatic Clash Detection in 

MEP Design Coordination, Proceedings of Construction Research Congress 2009: Building a Sustainable 

Future, (ed Ariaratnam, S. & Rojas, E.) Seattle, Washington, United States April 5-7, 2009, 416-425. 

Lewis, A., Riley, D. & Elmualim, A. 2010. Defining High Performance Buildings for Operations and 

Maintenance. International Journal of Facility Management, Vol. 1(2), 1-16. 

Li, X., Aouad, G., Li, Q. & Fu, C. 2008. An nD Modeling Enabled Collaborative Construction Supply Chain 

Information System, in Proceedings of the Second International Symposium on Intelligent Information 

Technology Application, 2008. IITA '08. 20-22 Dec. 2008 Vol.3. 171 – 175,   

Available on-line: http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4739981   

(accessed January 2013).  

Liu, R., Issa, R. & Olbina. S. 2010. Factors influencing the adoption of building information modeling in the 

AEC Industry. In Proceedings of the International Conference on Computing in Civil and Building 

Engineering, (Ed. Tizani, W.), University of Nottingham,   

Available on-line:  http://www.engineering.nottingham.ac.uk/icccbe/proceedings/pdf/pf70.pdf  

(accessed January 2013).  

Lock, D. 2007. Project Management, 9th ed., Gower Publishing Limited, Aldershot, UK. 

http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=4739981


ITcon Vol. 18 (2013), Eadie et al., pg. 352 

Lu, W. & Li, H. 2011. Building Information Modelling and Changing Construction Practices. Automation in 

Construction, Vol. 20(1), 99-100. 

Moore, G. 2003. Inside the Tornado: Marketing Strategies from Silicon Valley's Cutting Edge. 7th ed. Capstone 

Publishing Limited, Oxford, UK. 

Nawari, N. 2012. BIM Standard in Off-Site Construction, J. Architectural Engineering Vol. 18(2), 107–113. 

Olofsson, T. & Eastman, C. 2008. Benefits and lessons learned of implementing building virtual design and 

construction (VDC) technologies for coordination of mechanical, electrical, and plumbing (MEP) systems 

on a large healthcare project, Journal of Information Technology in Construction (ITcon), Vol. 13(1),  

324 - 342. 

Ruikar, K., Anumba, C. & Carrillo, P. 2005. End-user perspectives on use of Project Extranets in construction 

organisations, Engineering, Construction and Architectural Management, Vol. 12(3), 222-235. 

Sacks, R., Treckmann, M. & Rozenfeld, O. 2009. Visualization of Work Flow to Support Lean Construction, 

Journal of Construction Engineering and Management, December 2009, Vol. 135 (12), 1307-1315. 

Samuelson, O. & Björk, B. 2010. Adoption processes for EDM, EDI and BIM technologies in the construction 

industry, Available on-line: https://helda.helsinki.fi/handle/10227/779 (accessed January 2010). 

Tam, V., Tam, C., Zeng, S. & Ng, W., 2007. Towards adoption of pre-fabrication in construction. Building and 

Environment, Vol. 42(10), 3642 - 3654. 

The Construction Index 2011. Top 100 Companies 2011, Available online: 

http://www.theconstructionindex.co.uk/market-data/top-100-construction-companies/2011  

(accessed December 2012). 

TRADA 2012. Construction Briefings: Building Information Modelling, Timber Research and Development 

Association, High Wycombe, UK. 

Tunstall, G. 2006. Managing the Building Design Process, 2nd ed., Butterworth-Heinemann, Oxford, UK. 

Tutt, D., Dainty, A., Gibb, A. & Pink, S. 2011. Migrant Construction Workers and Health & Safety Com-

munication, Construction Industry Training Board, King's Lynn, UK. 

Walker, A. 2007. Project Management in Construction, 5th ed, Blackwell, Oxford, UK. 

Winch, G. 2010. Managing Construction Projects, 2nd ed. Blackwell Science, Chichester, UK. 

Wolstenholme, A., Austin, S., Bairstow, M., Blumenthal, A., Lorimer, J., McGuckin, S., Rhys Jones, S.,  

Ward, D., Whysall, D., Le Grand, Z., Guthrie, W. & Davies, R. 2009.  Never waste a good crisis: a 

review of progress since Rethinking Construction and thoughts for our future. Constructing Excellence, 

London, UK. 

Woo J. H. 2007. BIM (Building Information Modeling) and Pedagogical Challenges, Proceedings of the 43rd 

Annual Conference by Associated Schools of Construction (Sulbaran T. & Cummings G., editors), 

Northern Arizona University, April 12 - 14, 2007.   

Available on-line: http://ascpro0.ascweb.org/archives/cd/2007/paper/CEUE169002007.pdf   

(accessed January 2013). 

Zhang, X., Arayici, Y., Wu, S., Abbott, C. & Aouad, G. 2009. Integrating BIM and GIS for large scale 

(Building) Asset Management: a critical review, University of Salford, Salford, UK. 

 

http://ascpro0.ascweb.org/archives/cd/2007/paper/CEUE169002007.pdf

