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The Accessibility of BIM within Small-Medium Construction Enterprises
[bookmark: _Toc535848970]Introduction 
[bookmark: _Toc535848971]1.1 Background and Rationale

The Construction industry is currently undergoing its biggest transformation since the arrival of computers during the late 70’s. The developments in digital technology is providing the sector opportunities to cultivate new methods and approaches, with the ultimate aim of enhancing the industry’s sustainability. With the industry being responsible for nearly 10% of the country’s GDP, contributing an output of nearly £14B to its economy[footnoteRef:1] and containing over 1 million SME’s (Government Business Population, 2018) it is imperative to ensure modernization of the sector remains productive, as it better predicts the path of its future. [1:  Ons.gov.uk. (2019). Construction output in Great Britain - Office for National Statistics. [online] Available at: https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/bulletins/constructionoutputingreatbritain/november2018 [Accessed 3 Jan. 2019].] 


The primary focus of this research is to establish BIM’s accessibility within Small-Medium Enterprises and reflect on the relationship they possess. 
Construction SME’s are failing to adopt BIM and with them making up a large majority of the industry employment, helping them implement BIM and allowing the opportunity to become Level 2 coherent, can deliver great benefits to the efficiency of construction management.

Although the concept of BIM has been around since the mid 80’s, Autodesk established the introduction during 2002, with a report detailing “Building Information Modelling”. Autodesk go on to describe BIM as “an intelligent 3D model-based process that gives architecture, engineering, and construction (AEC) professionals the insight and tools to more efficiently plan, design, construct, and manage buildings and infrastructure.”[footnoteRef:2] [2:  Autodesk.com. (2019). What Is BIM | Building Information Modeling | Autodesk. [online] Available at: https://www.autodesk.com/solutions/bim [Accessed 5 Jan. 2019].] 


Building Information Modelling helps in the development of sustainable construction and provides fundamental aspects of computer aided design in order to virtually construct the proposed project and to also enable multiple users to access and incorporate their different designs using interoperability. It is not only aimed at architectural professionals but at the construction industry as a whole which SMEs might be failing to understand. The application has proven to assist in achieving a greater quality infrastructure and doing so in an efficient and environmentally friendly fashion. 
[bookmark: _Toc535848973]

1.3 Research Aims and Objectives 

This research reflects on the accessibility of BIM within Construction Small Medium Enterprise’s and aims to identify whether or not SME’s are adopting this method and if not, why. The importance of this research is to examine and evaluate SME’s attitude towards BIM and address the factors relating to its slow implementation.

Analysis through using primary and secondary forms of data will help establish the benefits BIM can present to the industry, especially within SMEs. It will also go on to understand why BIM is typically used in larger construction projects as opposed to smaller ones and what are the dependent variables constituting that. 

[bookmark: _Toc535848974]This research will only base analysis from published books, government and annual reports. This is to help ensure a degree of accuracy is followed which will not render the research invalid. 
Literature Review 
[bookmark: _Toc535848975]2.1 Defining BIM

Ingibjörg Birna Kjartansdóttir stated “BIM offers a more efficient way of doing various analysis required during the building process, which all aid the decision making and supervision process, and improves the odds that the anticipated construction will be carried out.”[footnoteRef:3] Supporting Kjartansdóttir, a Dodge Data and Analytics report taken in 2017 found that there was a 34% reduced error in conflicts during construction as well as a 22% increase of cost predictability, from the adoption of BIM in the Middle East[footnoteRef:4].   [3:  Ingibjörg Birna Kjartansdóttir., Mordue, S., Nowak, P., Philp, D. and Jónas Thór Snæbjörnsson. (2017). Building information modelling - BIM. Warsaw: Civil Engineering Faculty of Warsaw University of Technology.]  [4:  Dodge Data & Analytics. (2017). The Business Value of BIM for Infrastructure Report. Available at: https://www2.deloitte.com/content/dam/Deloitte/us/Documents/finance/us-fas-bim-infrastructure.pdf [Accessed 7 Jan. 2019].] 


Brad Hardin (2015)[footnoteRef:5] describes the values of BIM to come in many forms. It withholds the ability to save time, reduces the requirement to travel to meetings and allows cost effective decisions to be made with a degree of certainty. Hardin also goes on to state that the adoption of BIM between Architects and Contractors jumped from 28% during 2007, to 71% in 2012, showing that BIM positively impacted the industry in the early stages.  [5:  Hardin, B. and McCool, D. (2015). Bim and construction management. Hoboken, N.J.: Wiley.] 


This process has not gone unrecognized and with the UK Government significantly endorsing it and implementing BIM Level 2 as a mandate as per The Construction Strategy 2016. The NBS National BIM Report 2018 detailed that the strategy aims to meet by 2025:

· 33% reduction in initial costs and life cycle of built assets.
· 50% reduction in carbon emissions.
· [bookmark: _Toc535848976]50% reduction in time from start to finish.
2.2 BIM within SME

In 2017, Ghaffarianhoseini revealed that the lack adoption of BIM within SMEs was a result of factors including BIM’s return on investment. Some SMEs felt BIM was not worth it’s weight in cost. The experience needed to collaborate digitally and the risks and challenges it holds for new users. Robert Green (2017)[footnoteRef:6], explained how due to the progression of BIM and the more design projects its used for, the more challenging the process becomes in terms of understanding and navigating, which provides evidence that perhaps BIM’s adoption within SME’s might not be fully digitally understood. It went on to suggest that in order to effectively introduce BIM with in SMEs, it would require firms to make investments within software and training as well as becoming familiar with the process and framework involved.  [6:  Green, R. (2017). BIM Is Becoming More Difficult | Cadalyst. [online] Cadalyst.com. Available at: http://www.cadalyst.com/cad/building-design/bim-becoming-more-difficult-32720 [Accessed 10 Jan. 2019].] 


The 2018 BIM survey report found that Large Practices were 12% more likely to adopt BIM for a project than Small Practices. The difference may be based on financial constraints, as the cost of fully integrating BIM can be relatively dear. However, David Miller stated in BIM in Small Practices (2017) “We also realised that as a small practice we had it easy when it came to rolling out BIM, because the real barrier isn’t cost, but change management.”  He explains that adapting to the framework requires more attention, as it holds a lot more barriers for the team to understand and implement interoperability. The cost of the package does spike hesitation in the eyes of SMEs, as the package and having to provide training can be a dear investment. 

[bookmark: _Toc535848977]Research Methodology 

For the stated objectives to be achieved, this research will execute several methods, strategies and techniques. These will help provide an understanding and reasoning for BIM’s accessibility within small-medium construction enterprises. It will also explain different research approaches and forms of data collection. The data collection can then provide statistics to identify if the hypothesis was true or not. 
[bookmark: _Toc535848978]3.1 Research Approach

This proposal will include Qualitative research. As stated by Naoum (2012)1, it is an approach implemented when limited information is known. This method begins in the form of primary exploratory research; fieldwork studies based on the hypothesis, which provide people’s experiences relating to the problem. The unique factor delivered by this, is it allows the researcher a perspective from the study’s applicants which help determine any opinions or problems. 

[bookmark: _Ref535722701][bookmark: _Toc535848979]Quantitative research will also be used, as stated by Naoum (2012)[footnoteRef:7], is collecting data from subjective information which is based on the hypothesis. The data is examined and interpreted by statistical methods so that the hypothesis can be verified as true or not. This method can deliver a level of accuracy as the applicants can establish specific answers to the questions provided. [7:  Naoum, D. (2012). Dissertation research and writing for Construction Students. London: Routledge.] 

3.2 Data collection and Analysis

Data collection is important when conducting a research study, as it provides data relating directly to the hypothesis but it is imperative that the data is based from appropriate, trustworthy sources. The data collected can be presented in the form of primary and secondary research. 

[bookmark: _Ref535727950]As detailed in Research Methods for business students (2009)[footnoteRef:8], primary research is formed by fieldwork studies in the form of observations, questionnaires, interviews or group work. It collects data first hand and from primary sources, maintaining the researcher’s hypothesis throughout. [8:  Saunders, M., Lewis, P. and Thornhill, A. (2009). Research methods for business students. 5th ed.] 


Research Methods for business students (2009)2 also refers to secondary research is essentially backing up primary research with already established data from current reports. Reports can be acknowledged as Government statistics or literature case studies. However, the data found and used through secondary must be up to date and selected reliably, as old data could dictate un-realistic results.

This research proposal will adopt survey questionnaires which would be sampled and formulated using secondary data. The online questionnaires will be constructed and sent across 100 Small Medium Construction Enterprise’s who employ below 250 workers and have an annual turnover of below €50m[footnoteRef:9]. It will exhibit both qualitative and quantitative methods, by selecting multiple choice questions, which would lead the answers to be quantified and selecting broad questions which would require open-ended responses. The data will be collected from primary research; survey questionnaires. Data coding will then be used to analyse the results and extracted into Microsoft Excel.  [9:  Web.archive.org. (2019). What is an SME? – Small and medium sized enterprises (SME) - Enterprise and Industry. [online] Available at: http://ec.europa.eu/growth/smes/business-friendly-
environment/sme-definition_en [Accessed 11 Jan. 2019].] 

[bookmark: _Toc535848980]4.0 Conclusion and Limitations

The discussion revealed throughout this research report, relies on the secondary data already established in forms of reports and published books. By using questionnaires, the research will examine and justify the objectives set out. The literature provides reasoning as to why BIM contributes many benefits to the UK’s construction as well as justifying the accessibility of BIM within SME’s, as the BIM survey reports suggested that SMEs were seen to be the lowest in BIM adoption. 

It’s clear to see the implementation of BIM is not only a big change to make to pre-existing management methods but can be seen as a disruption by traditional views. The progression of BIM relies heavily on the SMEs who have already adopted it encouraging hesitant SMEs follow suit and eventually recognise BIM for the characteristics beneficial to the construction industry. 
This research does present limitations, as the method of data collection could be flawed and present untrue correlations. The discussion of literature was limited by the amount of published secondary resources and lack of previous studies identifying the issue relating to SME’s and their adoption of BIM. 
[bookmark: _Toc535848981]
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