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1.0 Overview:
In the construction industry, prefabrication and off-site construction is implemented across multiple types of infrastructure construction sites. This dissertation is going to examine whether modern methods of construction is a better approach of constructed than traditional methods. This includes investigation into productivity, safety, environmentally and economically. 
Aims and Objectives, Hypothesis:
The hypothesis for this dissertation is to obtain a conclusion to whether modern methods of construction is more efficient than traditional way of construction.
1.1 Objectives:
· To examine the variant methods of prefabrication and conclude which methods are the most efficient ways of constructing. 
· To provide research and statistics to compare the analysis between in-situ construction and prefabrication.
· To give an indefinite answer to help future prefabrication be successful.
· To conclude if prefabrication is the way forward for the industry.
Prefabrication and off-site construction are a major area of interest in the construction industry and is a concern for all stakeholders in the industry. This comes from not knowing if prefabrication be depended upon, or if industry leaders should stick to previous methods known. A primary concern of prefabrication is economically and efficiency. The objectives set out above provide this study with one-to-one comparisons to determine a conclusion on the difference between prefabrication and traditional methods. Despite areas of success across the world, questions have been raised about the safety of prolonged use of prefabrication as to whether it is more sustainable than current methods. To date there has been little agreement to decide if prefabrication is better way of constructing. This paper will review the research conducted in previous surveys and articles created and draw a conclusion if prefabrication is more efficient than traditional methods.
















2.0 Introduction
The construction industry has seen an enormous impact on the different types of construction in recent years. The changes to the industry have affected all major projects in productivity, safety, environmentally and economically significantly in both a positives and negative way. Construction is known for its physically demanding work and still very much using the same traditional methods to construct but this is evolving with the involvement of prefabrication increasing each year. UK ministers have a target to be the world leaders in modular housing in the next decade, so this is going to make an impact on many aspects of the industry and caused a controversial topic in the industry with mixed opinions on prefabrication (Hamish Champ, 10.2019).
There are a lot of obstacles with the involvement of prefabrication, but one solution that has made an influence is the use of BIM (Building information modelling) and MMC (Modern methods of construction). MMC has improved the difficulty we experience daily with less working space in the environment and structural failing from the modern designs that we exploit. MMC, also known as ‘Smart construction’, is providing the construction industry with innovated methods of building by decreasing the amount of work carried out on the project and increasing the work off-site. 
BIM has converted the way the industry works on projects with expanding the use of digital models and slowly minimizing the use of drawings. As previously known, only engineers and architects would use BIM, but on up-to-date projects now we see the use of tablets on site for the workforce that allow them to look at the model and to complement the build on site. This gives the opportunity to be able to plan by finding out measurement and quantities of prefabrication being delivered before arrival but is causing site work to take longer due to training up workforce. 
Bringing both MMC and BIM together has come with its challenges as engineers, construction managers and architects now have challenges not only on the projects site, but in the offices and off-site, where production is being carried out. A lot of UK construction companies have not bought into the idea either, leading to prefabrication not taking off as expected. 
This dissertation is going to investigate the implication of prefabrication has produced on the construction industry and explore the obstacles it has brought to many projects in the industry, as well as the positives. It will gather the statistics that have been published and compare the difference to on site knowledge that has been collected through primary research. A key factor that will be compared is the impact it has made the number of accidents at work. Construction is the leading industry for most accidents at work. This is something that the HSE are working to rectify, and the involvement of prefabrication is going to have a big impact on this. Environmental factors will be investigated to get a better understanding whether increasing the amount of prefabrication is better or worse for the planet assorting from waste production to carbon emissions. 











3.0 Literature Review
3.1 Literature Review methodology
To achieve the objectives that are set out as to whether prefabrication is advancing the construction industry, a literature review will be carried out to find what research had previously been completed and get a better understanding of the amount of research there is on prefabrication and off-site construction. This will form the basis of the research methodology and be able to help fill the missing areas that have not been discovered or considered previously. Research was found in journals and previous academic paper that were involved with stakeholders. 
3.2 Current position of prefabrication and off-site construction in the UK
A review of the current progression of the UK prefabrication industry is seeing a compound growth of approximately 4.5% annually from investors now spending more for this to be used more regularly in high density environments. The UK prefabrication industry in compared to other countries nearby such as Germany and Sweden are still significantly lower. An industrial source advises that out for approximately 200,000 homes in the UK only 15,000 are built through prefabrication. The UK Government is planning to be able to increase the number of homes built per year to 300,000 and will require prefabrication to play a huge part in increasing this production by a third. (Mordor Intelligence 2020) 
3.3 Low level of prefabrication across the UK.
It is very difficult to track exact quantities of how much prefabrication work happens on a construction site across the UK. But a regular occurrence when reviewing previous paper is that prefabrication is not a standard practice in the UK and a big factor for this limitation is the shortage of skilled workers. CITB have created a report themselves to investigate prefabrication in the UK that gives a great indication of how there is a lack of interest to increase the amount used for projects. CITB (Construction Industry Training Board) provided a survey that was carried only for major clients to fill in that gives an understanding of how they feel about the progression of prefabrication. In the survey, 42% of clients believe that prefabrication methods will not increase in the next 5 years. There were also a small number of clients who feel prefabrication will decrease in the UK due to traditional methods being cheaper to build. A survey was also completed to find out how many clients were using prefabrication currently in their workplace. It was conducted by 1,248 employers and came back that 16% of those who filled in their survey were using prefabrication currently on their UK projects. Typically, it found that off-site construction was mainly used by larger firms across the UK. (CITB (2017). 
CITB’s report is significant research as their clients are industry leaders in the UK and can give more accurate statistics of where we are in the UK regarding prefabrication. Also, there reach out of people in the UK they can ask to fill in the survey is unmatched as they were able to carry out a survey involving 1248 clients. This large number of clients involved makes the research more vigorous and can be a key factor in getting more research into prefabrication. 
A reproval on the surveys produced by CITB are that although they had 1,248 people use their survey, it does not give us an insight into how much of their projects is being used for prefabrication works. For example, if a company has advised that they use prefabrication but only using a small amount on the project whilst instead using traditional methods for the majority, then this does not give an accurate reading into the usage amount of prefabrication. A percentage of how much prefabrication is being used on the construction of a building would give a more accurate indication of the amount of use provided. 





4.0 Research Methodology
4.1 Qualitative Research
For the primary research carried out, qualitative methods offered an effective way of getting first-hand knowledge from personnel that have directly been involved with prefabrication. To keep the interview results as accurate as possible, the interviewee questioned three different roles to recognise situations that all might agree with, but also show the difference in thoughts depending on role they carry out. The questions asked are below:
1. What is your role and when did you first get involved in prefabrication?
2. Would you prefer prefabrication or traditional methods of construction? 
3. What difficulties have occurred whilst working with prefabrication?
4. How could prefabrication be improved in the construction industry?
5. Does prefabrication improve quality in construction?
The questions are open questions that prevented the interviewee to provide closed explanation. It helped gather a lot of information and previous experiences that the stakeholders previously experienced and can be reflected in the conclusion for this case study. During the interview, additional questions were posed to the interviewees to help give an example to each question. This ensured the answers are more specific to the questions provided and provided accurate measurement to how prefabrication can be beneficial or negatively impacted.
4.2 Quantitative Research
A quantitative approach was employed to get a larger in-depth outlook to find out the thoughts of stakeholders in the construction industry of the progression on prefabrication and what is holding it back. An advantage to this research method is that provided multiple opinions and brought diverse answers that were not previously thought about. The questions provided are closed questions that ensured the answers are related to what this study is about. A survey was provided as it will provide the stakeholders easy access to provide answers. The survey questions are below.
1. How many years’ experience does you have with prefabrication?
2. How much prefabrication is used on your current construction site?
3. Has the amount of off-site construction used in recent workplaces increased? 
4. Do you think prefabrication is a safer than in-situ installation?
5. Do you think prefabrication is more efficient than in-situ installation?
6. How much more expensive is it to fund a construction job through prefabrication?
7. What would be your main reason for using prefabrication?
8. What is your biggest concern with prefabrication?
It was considered that quantitative measure would usefully supplement and extend the answers that are provided from the interview process. The interview process allowed for our stakeholders to provide examples of previous situations that involved prefabrication. Instead, the survey provided a larger audience of stakeholders that gave a larger scale in answers as the survey had 55 involvements through stakeholders involved in prefabrication.  
4.3 Research Strategy
The aim of the interview process is to get a collection of opinions that are experienced in the field of construction and prefabrication so they can inform on the recommendations of how prefabrication can be improved. For this project, the targeted interviewees are stakeholders who have worked on large infrastructure projects with a longevity of experience in prefabrication. The target stakeholders are in roles such as Project managers, Construction managers, engineers, and designers. The information gathered gave the research project a better comprehension on how prefabrication can advance in construction by learning from past complications or advance present modern methods of construction by implementing their ideas into the workplace. The transcripts for the interviews carried out can be found in Appendix 1. To be able to use these answers into the research project, the same questions were asked to each interviewee so specific comparison could be made between each answer as to whether they have the same thoughts or differentials. Interviews were carried out one-to-one in person and last approximately 20 minutes each. 
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