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Abstract

The purpose of the study was to research into whether modular housing could be used to improving the current state of the failing housing rate in Wales and the rest of the UK.  The aim was to provide reasons as to why Modular Construction is a viable solution to solving the housing crisis in South Wales. 

The author completed an in depth literature review on the topic of modular construction to gain as much information as he could find. Once the literature review was completed, the author carried out primary research using both qualitative and quantitative research methods. The author decided that qualitative data research in the form of interviews would provide the best possible data for this study, as participants were selected based off their professional experience in off-site construction and able to provide a wealth of knowledge and opinions. The quantitative data was carried out in the form of questionnaires and was distributed to working professionals in various different roles. This allowed for the research to be unbiased as the participants work in a range of construction methods. The qualitative and quantitative research was then analysed and compared with each other.

The results from the authors research concluded that there is an increased demand for housing in the UK and the current strategy is really struggling to meet the targets. The study concludes that modular construction should be used as a viable solution to solve the housing crisis in the UK. There is a lot of work that the government needs to do to support modular construction to help it grow and become even more efficient in the construction industry. 
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1.0 [bookmark: _Toc228998040]- Introduction

[bookmark: _Toc228998041]1.1	- Introduction
The author has decided to base his dissertation on the built construction industry and will be working to identify whether “Modular Construction can be used as a viable solution to the housing crisis in South Wales”. Modular construction is progressively starting to become a popular method of construction in Wales; however, it is yet to make any drastic changed to the common construction methods in the country. 

The author has been working as a timber frame designer for the last 5 years working for a timber frame contractor situated in South Wales. During his time as a timber frame designer, he has worked on various different projects scaling from social and private housing sites, multi-storey blocks of flats and large scale care homes. Most of these projects have been designed and manufactured off site, with the use of fully insulated closed panels,  floor cassettes, and factory installed windows. These prefabricated panel cassettes are then transported to site and erected together. While most of the projects have been designed as closed panels and cassettes, some projects have been provided to clients as open panel systems and loose joist flooring, which depends on the agreement between the commercial team and the client. The author was involved in designing a closed insulated panel system, I-joist floor cassettes, and trussed roofs for a complex 4 storey care home located in Penarth. The timber frame contractor that the author works for has recently completed the manufacturing and construction of their first environmentally friendly modular system in Port Talbot and are now in the process of designing the next modular phase on that project. The author will use his connections in the industry to carry out appropriate research by interviewing experienced individuals to obtain valuable data from the interviews. 
The aim of the research is to find valid reasons as to why modular construction can be used to increase the quantity of new houses getting built annually in South Wales. In order to achieve this, the research must carry out a thorough literature review that covers many different elements on Modular Construction. After carrying out the literature review, the researcher must then carry out interviews with various people in the industry to get a specialised insight on how other professionals view modular construction in South Wales.
















[bookmark: _Toc228998042]1.2	– Aims and Objectives
The aim of this research is to identify if Modular Construction can be used as a viable solution to the current housing crisis in South Wales. In order to achieve a conclusion on whether Modular Construction is the solution, a clear set of aims and objectives must be identified to set a clear path for the research in the literature review and the research methodology. 

Aim-
To provide reasons as to why Modular Construction is a viable solution to solving the housing crisis in South Wales.

Objective 1-
To carry out an in depth literature review that will cover all the different elements of modular construction.

Objective 2-
To carry out research into the quantity of houses that have been constructed over the years to get a full understanding of the shortage that has developed.

Objective 3-
Interview individuals working under various different roles within the construction industry to gain insight on their beliefs on modular construction.

[bookmark: _Toc228998043]1.3	– Summary
Just to summarise this section of the report, the author has briefly described his role as part of the construction industry and how some of the experiences that he has had with off-site construction. He has then outlined his aims and objectives for this report in order to keep along the right path throughout the entirety of the research. 



















[bookmark: _Toc228998044]2.0	– Literature Review

[bookmark: _Toc228998045]2.1	– What is modular construction?
Modular construction is a method of construction in which a building or part of a building is ‘constructed off-site, under controlled plant conditions, using the same materials and designing to the same codes and standards as conventionally built facilities’ (Modular Building Institute, ND). At first, modular construction began as manageable cassette systems being manufactured offsite, but over recent years there has been a rise of fully volumetric pods being manufactured in a factory before being transported to site. Volumetric construction involves off-site manufacturing as much of the building as possible, including the likes of internal finishes and utilities in order to massively cut down the amount of work required on site.

Some people may assume that modular construction is a new modern method of construction, however, one of the earlies modular construction projects on record was ‘during the Gold Rush of 1849’. This goes back to the very beginning of Modular construction where ‘pioneers making the trek to the new region needed shelter that could be erected quickly and withstand decades as their new home’ (VBC, 2023) in order to achieve these aims, the pioneers decided that prefabricated and modular techniques would be a practical solution. The outcome, as expected resulted in quicker and more efficient construction of their homes.
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Figure 1 – Image taken during the Gold Rush of 1849 (FoundSF, ND)

During WWII, the sudden demand for Modular Construction spiked due to the amount of military personnel that required housing. At the time they believed that the solution was for ‘lightweight prefabricated structures that could be quickly erected anywhere’ (Modulek, 2025) to be shipped worldwide to provide for people during the war. Even after the war ended, the same construction principle was then applied to civilian life and “prefabs” became a common sight as thousands of families all across Britain were rehoused in modular constructed housing.

[bookmark: _Toc228998046]2.2	– The housing crisis in Wales
Wales have been going through a housing crisis in recent years, with the Welsh government confirming in March 24 that they are ‘less than halfway towards reaching its target to build 20,000 new low carbon social homes for rent between 2021 and 2026’ (Senedd, 2025), and increasing the supply efficiency of social housing is essential to address it. Given that the supply of houses in Wales is clearly failing to meet the demands, it is important to look for different methods that can help to achieve these demands. In 2017, “only 7.5% of new homes in the UK were constructed using modular construction’ (Aprao, 2020), which compared to globally to countries like Germany (20%) and Sweden (84%), Wales and the rest if the UK are quite far behind on adapting to modern methods compared to other European giants.
[image: A graph of different levels of growth

Description automatically generated with medium confidence]
Figure 2 – Graph showing annual estimates of additional housing need, for 5 year periods between July 2025-2045 (Welsh Government, 2026)

The graph above shows the estimated demand for housing over the next 20 years, narrowed down into 5 year periods, with the estimated demand gradually reducing through the years. Also shown is the current existing need in orange, which represents overcrowded households, and ‘currently homeless’ (Welsh Government, 2026) that are living in temporary accommodation.

[bookmark: _Toc228998047]2.3	- Different types of modular construction
There are 3 main types of modular construction that are revolutionising the construction industry by speeding up timelines, increasing cost savings and providing more sustainability to projects. ‘Modular construction is a broad term that captures a variety of prefabrication methods’ (Sightline Building Solutions, ND) but the main 3 are panelised modular construction, volumetric modular construction, and hybrid modular construction. 

Prefabricated panelised construction consists of various different elements of the building being designed and manufactured individually in a controlled environment, being ‘segmented into wall, floor, and roof sections’ (Sightline Building Solutions, ND). Once the 2D panels have been assembled in the factory, they can then be flat packed, transported erected on site. The build-up of the panel can be made up of a variety of materials and essentially, the more of the wall build up that is carried out in the factory would mean less work that needs to be completed on site. This system can provide you with a range of different options, as you can delivery built components with completed insulation, windows and cladding all finished offsite, or can be sent to site as an uninsulated open panel with extra site work required.

Volumetric construction is another offsite solution for residential housing.  This method of construction involves ‘prefabricating 3D modular units off-site and installation/completion on-site’ (Sightline Building Solutions, ND). Construction projects can either use this method of construction to be drop in an entire standalone building on site, or it can be built into various separate pods and connected together on site like Lego to form the completed structure. The pods are all prefabricated in the factory including the internal and external finishes, some projects may even have the internal services and utilities installed in the factory to further reduce the work required on site.

Hybrid Modular construction is pretty much just as it sounds. It combines the methods and techniques used in volumetric construction and panelised construction. By doing so, the project manages to benefit from each individual construction methods strengths. An example would be fore kitchens and bathrooms to be manufactured as volumetric pods, with the rest of the building being manufactured as panelised system.

[bookmark: _Toc228998048]2.4	- Environmental Impact
There are many benefits and issues that come with the use of modular construction methods. The UK have an aim to become carbon net zero by 2050, which is less than 24 years from now, so mass changes need to be made to the construction industry in order to achieve net zero. In order to tackle such an environmental crisis in the construction industry there are various reasons that modular construction can be of benefit. Modular construction projects have a ‘lower carbon footprint because there are fewer lorry deliveries to the site’ (Vista, 2022) which would then cut down massively on emissions. Another reason that modular construction helps with making the construction industry more sustainable is that modern methods of construction homes (MMC) ‘can also insulate more effectively’ (Vista, 2022) which means that future homeowners will experience less energy wastage through the building. Also, due to the almost the entire construction stage of the project being completed off-site this helps to massively minimise the adverse environmental factors of the construction site such as noise pollution and debris. Factory machinery is a lot more controlled than the machinery on site so this would also help with reducing emissions during construction. 

Another reason that helps with the sustainability of modular construction the ‘ability to design for the eventual relocation of an entire building’ (Modular Building Institute, ND). Due to the fact that modular buildings are designed and constructed in modules, the buildings are deconstructed and reused more easily. An example of a building that has reused modules in its construction process is an office space built by Aries Building Systems in California. In this project , ‘Aries building Systems utilised 5 modular units and 4 units that were originally 3 different buildings, all built by different manufacturers’ (Modular Building Institute, ND) These 3 units were taken from the 3 different buildings to be used again in this project which combined for a total of 9 modules that went into this office block. This is a perfect example of previous modules being reused instead of completely demolished.

[bookmark: _Toc228998049]2.5	- Waste Reduction
A huge aspect of sustainability that modular construction can provide is the waste reduction. According to industry estimates, modular home construction can reduce up to 52% of construction waste (Vista 2022). There are various reasons why modular construction can help cutting down the amount of construction waste on a project. This is because factories tend to have software that can calculate how much material will be required to produce different sections of the building and will be able to optimise certain materials used in each location, Factories will also have machine driven construction lines which will help reduce human error when it comes to optimising construction elements on site. The other reason that off-site construction significantly reduces construction waste is because any waste in a factory can be efficiently recycled in a controlled environment than when it’s left to waste on site. A report including a survey was carried out by ‘dodge data and analytics’ in 2020 which showed that 85% of surveyed architects and engineers, 88% of surveyed general contractors and construction managers, and 85% of surveyed trade contractors all reported that waste reduction was a key benefit of modular construction methods for sustainability.


[bookmark: _Toc228998050]2.6	- Speed of Assembling Modular Construction
The speed in which modular construction is constructed proves to be one of the biggest benefits of this method of construction. ‘Studies have shown that modular builds can be completed up to faster than conventional construction methods’ (Mockba Modular, 2025), due to most of the construction process taking place off-site in a controlled factory setting. This study can also be backed up by figure 2 below.
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Figure 3 – Image showing the build timeline of Modular and Traditional construction. (Modular Building institute, ND)

There are various reasons that make modular construction a lot faster than traditional methods of construction, with the first being very clearly annotated on figure 2 above. In the site built construction schedule, the ‘construction must be completed on-site on a linear timeline which means that each floor needs to be completed one after another’ (VBC, 2024), however if you look at the modular construction schedule, the construction of the building at the factory can be carried out whilst the site is being developed and substructure works are being carried out. This would allow for the entire building to be built and ready for whenever superstructure installation is required on site.

In the United Kingdom a very common issue all throughout the year is bad weather. Bad weather in construction always leads to delays and problems when trying to carry out some work on-site. With modular construction, due to the majority of the building’s construction being carried out in a controlled factory, modular construction is able to carry on completely uninterrupted ensuring that the weather would no longer cause delays. 

With the majority of the building’s construction being completed in the factory, manufacturing of the modules should be quicker than if it was completed on site. This is due to workflow in the factory being completed along machine driven manufacturing lines and process being more predictable, with stock materials always available. Every component of the module in the factory would be manufactured using advanced machinery, which would ensure that fewer errors are made and a consistent level of quality is achieved.

[bookmark: _Toc228998051]2.7	- Transporting modular pods to site
Due to modular construction being quite fresh to the construction industry in the UK, transporting modular pods to site tends to have its difficulties and disadvantages. The maximum regulated lorry width limit in the UK is 2.55m. When a delivery of a product exceeds a width of ‘2.9 metres or the vehicles total weight goes beyond 44 tonnes’ (Haulage Exchange, 2026), notification is required to allow the authorities to check road safety and manager any diversions. Escort vehicles may also become mandatory when transporting some abnormal loads. The larger the modules would likely correlate to the higher transportation cost. With all of the transport restrictions listed above, this leads to a knock on effect leading to design limitations. ‘Restriction on the height, width and depth of modular structures and create design limitations on larger buildings’ (Centre for Construction Best Practice, 2024). Large modules will have an increased likelihood of being damaged during the process of moving it from the factory floor, on to the lorry, then lifted off the lorry on site. In order to prevent these damages it is important to plan all of the logistics in advance.

[bookmark: _Toc228998052]2.8	- Labour
Wales and the rest of the UK is currently facing a very significant shortage of skilled labour within the construction industry. The shortage of skilled labour is having a constant impact on construction timelines, blowing up budgets due to incomplete work, and the overall innovation and quality of construction projects. There are various factors that are influencing the shortage of skilled labour in the construction industry with the main one being an ageing workforce. In fact there is ‘over one third of the construction industry’s current workforce set to retire by 2035’ (Able Skills, 2025) which could mean a further ‘750,000 construction workers’ (Places for People, ND) with extensive knowledge of the skills required in construction could be hanging up their tools. Another factor that has impacted the shortage of labour in the UK is Brexit. There has been a significant reduction of migrant workers in the construction sector in the UK, in fact since 2019 ‘200,000 EU workers have left UK construction’ (Able Skills, 2025) which added to the problem that was already a concern. In London, the percentage of EU workers managed to drop from ‘42% to just 18%’ (Able Skills,  2025) just between 2018 and 2021. The final factor that seems to be leaving the construction industry screaming for an increase in skilled labour is that there is fewer people entering the industry and not completing apprenticeships. According to the Construction Industry Training Board (CITB), the UK construction industry needs to recruit ‘the equivalent of 239,000 extra workers over the next 5 years’ (CITB, 2025) which would mean an estimated 47,860 per year between 2025 and 2029.
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Figure 4 – Graph showing the requirement of skilled workers in the construction industry. (CITB, 2025)

With the growing demand for skilled labour to help overcome overcome the housing crisis in Wales, it’s important to look at ways the industry can help bridge the gap. By shifting the approach of construction projects from onsite traditional methods of construction into off-site modern methods in a factory this can help reduce the high demand of on-site skilled labour, which would take the strain off the limited workforce available. There are various advantages to using Modular construction to reduce the shortage of skilled labour. By having construction work carried out in a controlled factory setting, the workers can become highly skilled at constructing the modules, allowing for ‘repeated, efficient, and high-quality output’ (Modula Electric, ND). This is due to modular systems having standardised and streamlined process so that each skilled labourer can be trained at a much quicker rate leading to them becoming more productive quicker. The idea of working on a construction site may not be enticing for some people, but working in controlled factory setting, in a safer environment may ‘potentially attract a new wave of talent who might not have previously considered a career in construction’ (Modula Electric, ND). 

[bookmark: _Toc228998053]2.9	- Cost
One of the key challenges in the construction industry is providing high quality buildings within a budget. It has been reported by the UK’s National Audit office that ‘70% of projects exceeded budgets, averaging 18% overruns’ (Digital Construction Week, 2025), with additional costs compiling from various factors. Commonly cited reasons could include lack of resources, poor planning and scheduling, design errors and frequent design changes, environmental factors and many more.  

When looking at both traditional and modular construction as a cost overview, many people would be quick to assume that modular construction will cost more than traditional construction, due to higher upfront costs and more complex manufacturing standards. However, ‘while there might be higher upfront costs, factors like faster build times, reduced labour, and less waste can lead to overall savings’ (Elite Systems, 2025) with modular buildings typically costing ‘7-36% less than traditional construction’ (KC Modular Buildings, 2025).

There are various factors that influence the decreased cost of modular construction in comparison to traditional methods. One of the biggest factors that reduces the cost of modular construction is its speed of completion. As we know, modular construction is built and manufactured in a controlled factory environment so that work can continue regardless of any external factors that tend to cause delays on traditional construction methods such as ‘weather, site issues, or supply chain disruptions’ (VBC, 2024). While all of the superstructure works are being completed off-site, works can be carried simultaneously with things such as site preparation works and foundation work. Having the substructure and superstructure being completed simultaneously ‘allows projects to be completed up to 50% faster than traditional builds’ (VBC, 2024), which means that the building will become operational much sooner and significant savings on site labour making the process of modular construction very cost effective.

Another big factor in modular construction that can potentially lead to a cost saving is the way it can standardise the process of construction. The streamlined process in a factory environment allows the construction of modules to be ‘highly regulated repeatable steps, ensuring consistency and precision across all projects’ (VBC, 2024). Having the process so streamlined and consistent can help eliminate any inefficiencies that you may tend to find in traditional construction methods.

Although the use of modular construction can reduce costs, there are still various scenario projects where modular construction wouldn’t be the most cost effective solution. Obviously, once the modular mods have been manufactured in the factory, they have to be transported to site on the back of lorries. Transporting the modular pods can become quite expensive very quickly, especially if the construction site is located in a location that is quite far from the nearest factory. With modular construction still being a relatively new construction method in the construction industry in Wales, there are not many modular construction factories up and running at the moment, so the likelihood of the construction site being quite far from the nearest factory is quite high. Another reason that the costs of transport can increase is because escort vehicles are often required for abnormally wide loads.

[bookmark: _Toc228998054]2.10	- Government Support Strategies
The UK government have set various support strategies for offsite construction  over recent years in order to reduce the chronic housing shortage and achieve net zero targets. The reason they are backing offsite construction is the benefits it provides in boosting productivity and efficiency. Modern methods of construction (MMC) is a term that used to categorise modern building methods that are designed to be more efficient than traditional construction. In 2019, a group working for the conservative government ‘developed a new categorised definition framework for the different forms of construction methods considered to fall under the MMC umbrella’ (UK Parliament, 2024), ranging from factory prefabricated components that enable structures to get erected on site quickly, to entirely offsite modular pods.
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Figure 5 – Diagram showing the 7 categories of MMC (Ministry of Housing, 2019)

The framework of MMC is made up of 7 different categories as shown in ‘Figure 5’ above. Category 1 is the offsite manufacturing of fully volumetric units before being transported to site. In category 2, you will find the 2D prefabricates systems, such as roof trusses, posi joists, and panelised wall systems. These would then be transported to site as cassettes and erected on site to form the full 3D structure. Category 3 consists of pre manufacturing components offsite that are non-systemised to the primary structure. These components may include pre-cast concrete and large steels. Category 4 is additive manufacturing, which is the  ‘remote, site based or final workface based printing of parts through various material based on digital design and manufacturing techniques’ (Ministry of Housing, 2019). Category 5 is the offsite manufacturing of non-structural assemblies and non-assemblies such as all of the interior kitchen units. Category 6 is based on methods that are used to improve the efficiency of the process on site, by reducing site labour and increasing productivity. This is done by preassembling traditional building products such as brick slips and cut to measure materials prior to being on site. Category 7 is the final category which has been formed to introduce innovative techniques that are not assigned to the previous 6 categories. An example of this is using augmented reality on a project to get an insight prior to manufacture. 

The intention of setting out this framework was to put some refinement on the term MMC by giving a wide spectrum of all of the innovating construction techniques that are being applied in the modern industry. This framework has the support of representatives of ‘Buildoffsite, Homes England, National Home Building Council, and Royal Institute of Chartered, Surveyors’ (Ministry of Housing, 2019)

[bookmark: _Toc228998055]2.11	- Reluctance in the Industry
Although all roads for solving the housing crisis in the UK seem to lead to adopting modern methods of construction to improve quality, cost, speed of build, and efficiency of all construction projects, there seems to be a strong reluctancy against following through with it. For example, in 2019 under the ‘Affordable Homes Programme by Homes England, 25% of all homes were targeted to be built using MMC by 2026’ (PBC Today, 2024). Although it is thought that would be beneficial, it was reported by Savills, one of the UK’s biggest estate agents, that the actual number was closer to 6-10%. That is failing to meet the target of MMC projects by up to 19%, which would mean at that rate, Modular construction would not be helpful to achieve the target for UK housing. 

One of the reasons that there seems to be a reluctance to use MMC more often is the public perception of modular housing. There is an industry wide stigma that builds using modular methods tend to be synonymous with ‘poor design, poor quality, poor workmanship, and short life span (UK Parliament, ND). The reality is that quality control is one of the larger benefits of modular construction, due to each module in the factory undergoing ‘details and inspections at every stage’ (Apollo SDA, ND). The precision engineering using advanced computer software and machinery in the factory allow for work to be completed to millimetre perfect measurements, and the streamlined process of each module build ensures the speed and efficiency of build without compromising the quality of the build. The fear of the unknown plays a big part in the public perception of MMC, as contractors, clients, and builders will all be going out of their comfort zone to work under methods that they don’t have much knowledge in, which would lead them to becoming reluctant and pessimistic to change from their ways.

There is also a reluctance in the industry from major house builders and design team consultants. The reason that many housebuilders are reluctant to move from the traditional methods of construction that have served them well for so many years, is because they see modular construction and other forms of MMC as a ‘threat to profit levels’ (UK Parliament, ND), as they can lose out on a lot of work in the future. Some other housebuilders are a bit hesitant to change from traditional methods as they are ‘unfamiliar with the technology’ (The Offsite Guide, ND) and processes required to complete modular builds. Design consultants are also a bit reluctant to use MMC due to the same fears of ‘losing work and income from a sector that has served them richly over the years’ (UK Parliament, ND). Another reason that modular construction makes design consultants a bit hesitant to make the move from traditional builds is because with MMC, the aim is to streamline processes which would mean that the ‘standardised house types will take very lucrative design work away from them’ (UK Parliament, ND). 

It is difficult to get a mortgage on a hone that as been manufactured offsite under modular construction as modular homes are ‘seen by lenders as non-standardised construction’ (Mortgages by McAteer, 2025). The high-street lenders perceive this non-standardised construction method ‘to be high risk and are reluctant to offer mortgages on modular homes’ (UK Parliament, ND), all due to the lack of evidence to prove the longevity of modular projects, and the general lack of knowledge of the modular systems. Lenders would prefer a guarantee that there ‘are at least 60 years left on the property lifespan’ (Mortgages by McAteer, 2025), which is why they are so comfortable with traditional builds that are hundreds of years old. Structural warranty providers tend to have the same attitude as the mortgage lenders in the way that they ‘need hard evidence that systems and components are robust enough to last for up to 60 years’ (UK Parliament, ND), but modular construction doesn’t have that same benefit of traditional construction where there are 100s of years of evidence that can prove otherwise. 






















[bookmark: _Toc228998056]3.0	– Research Methodology

[bookmark: _Toc228998057]3.1	- Introduction
In this chapter, the author will be discussing the different approaches that he has taken for the methodological research and will provide the justification for each of the choices. The main purpose of the research will be to provide reasons as to why Modular Construction is a viable solution to solving the housing crisis in South Wales. The author will outline a plan on how the research will be carried out and which methods are used to produce data without any bias. 

[bookmark: _Toc228998058]3.2	- Literature Review
The author begun his research by producing a literature review to gather secondary sources of data on whether ‘modular construction is a viable solution to solving the housing crisis in South Wales. As part of the literature review, the author describes the ‘previous research to map and assess the research area to motivate the aim of the study’ (Science Direct, 2019). As stated by Rudestam, K.E. and Newton, R.R, when completing a literature review “your task is to build an argument, not a library”. Now that the author has completed an in depth literature review, this will be used as evidence to carry out primary research to target the aims of the study.

[bookmark: _Toc228998059]3.3	- Research Timeframe 	`
There is only a 2-3 month timeframe for the research  from questionnaires and interviews to be carried out, which is not a very long period of time. The data would need to be gathered in that 2-3 month period so that there is time to analyse and discuss the findings. 

[bookmark: _Toc228998060]3.5	- Research Design 	`
As part of the research design, the author will cover which strategies, philosophies, and types of data collection will be used, giving justification for each of the options. 

There are 4 main philosophical worldviews that are also referred to as paradigms and they include positivism, interpretivism, pragmatism, and advocacy. The philosophical worldview method that the author will use in this project is interpretivism. Interpretivism ‘takes the position that reality is socially constructed’ (GradCoach, 2025) or in other word, that the reality is subjective and can be constructed by the person through their own experience of it. Research under the interpretivism paradigm will involve exploring the ‘meanings, experiences, and perspectives individuals hold’ (Simply Psychological, 2026), the author will be able to do this by carrying out interviews and questionnaires with industry professionals who have a wealth of experience and perspectives to share. 

As part of the research strategy, the author has a variety of methodological approaches to choose from in order to conduct the research. In order to achieve the aim to ‘provide reasons as to why Modular Construction is a viable solution to solving the housing crisis in South Wales’, the author will use survey research. Survey research is defined as “the collection of information from a sample of individuals through their responses to questions” (PubMed Central, 2015). The data obtained from the interviews and questionnaires will be used as comparison with the research completed in the literature review. 

[bookmark: _Toc228998061]3.4	- Methods of Data Collection
There are 3 main methods used to gather data in primary research which are quantitative research, qualitative research, and mixed methods. The method of gathering data through qualitative research is done in a ‘descriptive and non-numerical form’ (Rudderstack, ND). The method for gathering this research involves collecting the data in the form of descriptions, narratives, or words and common examples for collecting qualitative data include case studies, structured interviews, and observations. The benefit of using the qualitative method for gathering research is that you are able to collect ‘rich and in-depth insights about people’s experiences and opinions’ (Rudderstack, ND)

Quantitative data research involves gathering ‘data in a structured and numerical form’ (Rudderstack, ND) The data that is collected using qualitative methods statistically analysed and measured to obtain numerical conclusions. Some examples where a quantitative research approach is better suited is for things such as physical experiments, surveys and data analysis. 

Mixed methods research is the combination of both ‘quantitative and qualitative research in order to answer your research question’ (Scribbr, 2022). The mixed methods approach gives the author the ability to gain a more completed picture with the research than what he could get from a standalone qualitative study. 

In this specific study, the author will be using mixed methods in order to carry out his research as this allowed him to gain more of a complete picture of the way participants view the future of the building industry in Wales. The qualitative data will be carried out in the form of small, semi structured interviews with experienced industry professionals. The author will then provide additional participants with a questionnaire so that he can present additional data in the forms of percentages and graphs. 

[bookmark: _Toc228998062]3.5	- Questionnaires
The author aims to distribute questionnaires to professionals who work in the construction industry, aiming to get responses from people that work in all sorts of different roles. The qualitative research in the form of interviews have been carried out with 2 industry professionals specialising in off-site construction, so the questionnaires will be handed out to professionals that work in offsite construction and professionals who work with traditional methods. This is so that the author can gather quantitative data that won’t have any bias. This way the author can collect data that reflects the construction industry as a whole. All the questions were clearly worded with enough context where necessary to enable the participants to answer all questions, regardless of their modular construction knowledge. The questionnaire consisted of close ended questions such as multiple choice answers so that the author is able to produce graphs showing how the participants answered as a percentage. There are also open ended questions where it is required to provide more than just one word answers. 




	Questionnaire questions and reasoning

	Question
	The reasoning for the question

	1. What is your age group?
	Gives the author an idea of how long the participants have worked within the construction industry. 

	2. What is your current occupation?
	Tells the author whether the participant has industry experience, university experience, or both.

	3. What is your role within the industry?
	Narrows it down for the author, so that when analysing the results he knows what direction the participant is answering from.

	4. Are you aware of the housing crisis in the UK?
	Provides the author an insight into whether the participant is actually aware of the housing crisis that the UK are facing.

	5. How much do you know about modular construction?
	Provides the author an insight into how knowledgeable the participants are on the process of modular construction.

	6. With the government failing every year to achieve the annual goal of houses produced each year in the UK, rank the following based on why you think they are failing.
	Offers the participants a bit of flexibility in their answer. They have to rank how they think the government can help achieve the required number of houses per year. 

	7. Would you be willing to live in a modular home?
	Provides the author an insight of how likely the participant feels about buying a modular house for themselves. Allows the participant to look into the question from a home comfort/cost standpoint not just looking at the benefits it has on construction cost.

	8. In your opinion, what are the biggest benefits of modular homes?
	Let’s the participant express which advantages to modular construction are the most beneficial, and also gives them the opportunity to add any that have been missed.

	9. In your opinion, what are the biggest challenges for modular homes?
	Let’s the participant express what the biggest challenges are for modular construction and what they think makes the industry so reluctant to moving to modular construction.

	10. Do you think modular construction could be a viable solution to the housing crisis in the UK?
	To finish off the questionnaire, the author has asked participant to answer the big question that the entire research is about as to whether modular construction is a viable solution to the housing crisis. 


Table 1 – Questions in the questionnaire with sufficient reasoning


[bookmark: _Toc228998063]3.6	- Interviews
The author has set out a small semi structured interview with some effective questions to achieve the aims and objectives set out at the start of the project. The author has selected 2 participants from different roles within modern methods of construction in order to produce a complete research analysis. The participants have been selected due to their extensive experience within modular construction, and their general experience within professional roles in the construction industry. Qualitative research doesn’t require a huge number of participants, so long as the research carried out is extensive and rich. Due to the short time period to complete the research, the author decided that interviewing in small numbers, with deep and insightful knowledge extracted from the 2 interviews. 

	Interview  questions and reasoning

	Question
	The reasoning for the question

	1. What is your professional role in the construction industry, and how many years of experience do you have?
	Gives the participant an opportunity to state the level of experience that they have in the construction industry.

	2. Based on your experiences with modern methods of construction, what are the advantages and disadvantages you have found with off-site construction?
	Allows the author to get an insight of the advantages and disadvantages of off-site construction through the knowledge and experience of senior professionals.

	3. Do you believe there is still a reluctancy in the industry towards using modular construction methods?
	The author can use this information to get a sense as to whether modular construction companies and professionals can sense the reluctancy in the industry to use modern methods.

	4. Have you experienced the skilled labour shortage in the industry, and do you believe the skilled labour shortage has had  an impact on the quantity of houses being built?
	The author can get a sense into whether the skilled labour shortage directly effects off-site construction companies, to back up some of the data that was found in the literature review.

	5. Lastly, do you think modular construction could be used as a viable solution to solve the housing crisis?
	Open ended question to allow the participant to give their final opinions on whether the modular construction strategy has a sustained future.


Table 2 – Questions in the interview with sufficient reasoning

[bookmark: _Toc228998064]3.7	- Ethical Research Methods
In order to carry out interviews as part of the authors research, he made sure to consider the most ethical approaches in doing so. The author contacted the interview participants via emails in order to gain consent and approval to carry out the interviews, as it is the interviewer’s responsibility to make sure the ‘interviewees feel comfortable and that they know it is their choice whether or not they participate’ (Santa Clara University, ND). All interviewees were provided with a copy of the questions that they were asked beforehand, to ensure they were comfortable with the topics that were discussed. When analysing the data taken from the interviews, the participants will be kept as anonymous and will be referred to as ‘participant 1’ and ‘participant 2’ to protect their identity.
[bookmark: _Toc228998065]4.0	– Results and Analysis

[bookmark: _Toc228998066]4.1	- Introduction
The aim of the research carried out through interviews and questionnaires is to identify whether modular construction could be used as a method in solving the housing crisis in the UK. The results that come from the interviews and questionnaires are to be views as subjective results, as they are expected to be research findings based on the personal opinions and perceptions.

[bookmark: _Toc228998067]4.2	- Questionnaires
The author distributed the questionnaire to a controlled environment of people that work in different roles within the construction industry. The author distributed the questionnaire to a wide variation of people that work with different methods of construction, so that the results are as unbiased as possible. If the questionnaire was sent out to professionals that only work with modular construction there is a high chance that some participants will take the opportunity to advertise the method they use. The questionnaire consists of 10 questions, to get an idea of the participants expertise in the industry, before moving on to questions that give a better understanding of their stance on modular housing, and whether they believe it is a viable solution to the housing crisis. The author has gathered a response from a total of 15 participants.

Question 1-  What is your age group?
The author kicked off the questionnaire with this question to gain a quick understanding of the typical ages of the participants which should tell you how much experience they have within the construction industry. As illustrated in figure 7, it shows that the largest proportion of participants fell in the 18-24 age category, followed by 27% aged between 25-34, 13% between both 35-44 and 45-54, and only 7% of participants over the age of 55. This shows there is a relevantly widespread data range.


[bookmark: OLE_LINK2]Figure 6 – A Pie chart showing the age of the participants.



Question 2-  What is your current occupation?
The authors aim for question 2 was to gain an understanding of the participants current occupation. The questionnaire was handed out to various people studying at university, as well as participants who are full time workers. Figure 7 shows that 8 out of 15 of the participants are employed, 6 are part time students, and 1 is a full time student. In doing so, the author can now get results from participants who have gained knowledge from the construction industry, and also newer generation of construction workers who have would have gained some of their knowledge through a form of education.


Figure 7– A bar chart showing the current occupation of the participants.

Question 3-  What is your role within the industry?
This question is used  to narrow down the information on the participants to the specific roles each respondent holds within the industry. This is an important question as It guides the author into assessing whether the questionnaire has captured the opinions from a wide range of professional perspectives. The results show that 5/15 of the participants are quantity surveyors, 4/15 are designers, 3/15 are site managers, and 2/15 are in a senior management role. The results show a nice spread of roles between the participants which allows the study to consider opinions from individuals with different outlooks in the construction process.


Figure 8- A bar chart showing the role of the participant within the construction industry.

Question 4-  Are you aware of the housing crisis in the UK?
The aim of question 4 was to establish whether the questionnaire participants were aware of the housing crisis that is currently taking the construction industry by storm. It is important that the majority, if not all of the participants is aware of the housing crisis in the UK, as this is essentially what the aim of the entire study is to rectify. As shown in figure 9, 93% of all the participants is aware of the housing crisis. This is essential to the study as participants who are aware of the housing crisis are much more likely, to provide knowledgeable opinions on how to solve the crisis.


Figure 9- A pie chart showing the participants awareness of the housing crisis.




Question 5-  How much do you know about modular construction?
The aim of question 5 was to examine the participants level of knowledge on modular construction. As shown in figure 10, the majority of participant claimed to have limited knowledge with 6/15 votes, the rest of the votes were then shared 3 each with ‘very limited knowledge’, ‘good knowledge’, and ‘high level of knowledge’.  These results show that only 20% of the participants have a  high level of knowledge, which suggests that there is a lack of education surrounding MMC. 


Figure 10- A bar chart showing the participants knowledge of modular construction.

Question 6-  With the government failing every year to achieve the annual goal of houses produced each year in the UK, rank the following based on why you think they are failing.
The author presented question 6 with the expectation for a varied set of results by offering the participants the chance to be flexible with their rankings. The results in figure 11 found that the most likely cause for the failure to meet the annual housing goal is an ‘incorrect strategy’ which was ranked as number 1 by 40% of the participants. This is understandable, as you would expect that if the government pushed for more intuitive ways of firing out modern methods, the housing crisis should reduce.
In second place overall just edging it is ‘poor education’ which had 27% of participants having it in rank 1, and 27% putting it in rank 2. Poor education being ranked in second place comes as no surprise, especially following on from question 5, where the majority of participants believe their modular knowledge is very limited. This further proves that the government should improve education on mixed methods of construction. 
The third ranked factor for the failing to meet the housing goal was insufficient planning which picked up 20% of rank 1 votes. In fourth came ‘lack of funding’ and settling in fifth place was ‘overambitious  targets. All 5 factors picked up their fair share of votes which proves that there are many significant factors that are leading to the housing crisis. 

Figure 11- Bar charts showing what the participants think the reasons are for the housing goals failing every year.

Question 7-  Would you be willing to live in a modular home?
The aim of question 7 was to have the participants view modular construction from the standpoint of a home buyer. As shown in figure 12, 53% of the participants answered ‘yes’ which is the majority. 27% voted ‘maybe’ and only 20% voted no. From the percentages extracted from figure 12, it shows that the majority of people are no longer under the perception that modular homes are constructed as poor quality, rushed homes. However, some people are clearly still unsure whether it will be a good long term investment hence why they are unsure.


Figure 12- A pie chart showing the participants trust in modular construction.
Question 8-  In your opinion, what are the biggest benefits of modular homes? (Select a maximum of 3)
The author asked the participants to identify the top 3 benefits of modular homes from a list of 5 options. Figure 13 shows that 14 out of 15 total participants all selected the ‘speed of build’, which makes this the clear number 1 benefit on this list. This was completely expected to be number 1, especially with the amount of information backing up this point in the literature review. ‘Less waste’ edged it in second place with 9 selections out of a possible 16. This is also a massive benefit of modular construction due to the streamlined factory process allowing better optimisation of materials. The other 3 options picked up slightly less votes, but even these benefits have 7 votes, which shows that these are also very well thought of.


Figure 13- A bar chart showing the votes for the biggest benefits of modular homes.

[bookmark: OLE_LINK1]Question 9-  In your opinion, what are the biggest challenges for modular homes? (select a maximum of 3)
This time, the author asks the participants to identify the top 3 challenges from a list of 5 well known options. In figure 16, it shows that  the clear number 1 challenge is ‘lack of knowledge and training in modular construction’ which has 12 out of a possible 15 votes. This echoes the response that the author received to question 6, where the participants believed that poor education was one of the main reasons that the government are constantly failing to hit the annual housing targets. This also indicates that while modular construction is gaining popularity, there is still a limited experience and education surrounding modern methods of construction within the industry. ‘Financial issues’ was in number 2 with 10 votes, followed closely by ‘transport limitations’  on 9 votes. ‘mortgage issues’ and ‘limited design adaptability’ were the least represented with just 7 votes, which is still a significant number out of a possible 15. 





Figure 14- A bar chart showing the votes for the biggest challenges of modular homes.

Question 10-  Do you think modular construction could be a viable solution to the housing crisis in the UK?
To finish the questionnaire, the author has asked this question to get the final opinion from the participants as to whether modular construction could be a viable solution to the housing crisis in the UK or whether the industry need to keep searching for a bigger alternative. Figure 15 shows that 60% of the participants do believe that modular construction could be the answer to the housing crisis, 20% don’t believe so, and 20% are still unsure. Overall, these results demonstrate a positive attitude towards modular construction among the participants. Although 20% of the participants continue to be reluctant to the idea of modular construction, their opinion could still be swayed once modular construction shows its benefits to the industry first hand.


Figure 15- A pie chart showing whether participants believe modular is a viable solution to the housing crisis in the UK.

Overall, the results of the questionnaire generally indicate that the participants believe modular construction can be a larger part of a viable solution the housing crisis in South Wales and the rest of the UK, although further education, investment, and industry wide development could only improve the efficiency of MMC to overcome existing challenges and increaser wider industry acceptance.

[bookmark: _Toc228998068]4.2	- Interviews
Both interviewees were selected based on their long term industry experience in off-stie construction. The author aimed to interview two participants that have enough knowledge and experience in offsite construction but have done so under two very different roles. The reason it is important to interview participants with different roles is because they will tend to look at every question from a different point of view, so that the author can get a nice variation between the answers whilst also sharing similarities. In order to protect the identity of the participants, they will be kept anonymous and instead referred to as ‘ ‘participant 1’ and ‘participant 2’.

Question 1- What is your professional role in the construction industry, and how many years of experience do you have?
Both participants demonstrated that they have got significant experience in the construction industry using modern methods of construction. Participant 1 began their career as a trainee site manager and is said that they are now “15 years into my career as a managing director for a Modular company”.  Participant one that they have been involved in hundreds of projects implementing modern methods of construction, and recently ventured into volumetric construction projects. 

Participant 2 has similarly started their MMC career in an “off-site construction company 15-20 years ago” except in a different role. Participant 2 specialises in the off-site industry as a designer and is now under the role of design and technical manager for a modular construction company. Participant 2 also has a long history of off-site projects under their belt and has recently ventured into designing volumetric units.

Both responses to question 1 is evidence that both the participant possess substantial industry knowledge on MMC. This helps strengthen the credibility and reliability of the interview results, as both participants will be very familiar with the upcoming questions.

Question 2- Based on your experiences with modern methods of construction, what are the advantages and disadvantages you have found with off-site construction?
In response to question 2,  when discussing advantages that they have found when using off-site construction , participant 1 focused mainly on the various reasons why off-site construction significantly speed up the construction process. Participant 1 first started by mentioning that a “controlled factory environment offers the construction projects year round construction” while suggesting that delays caused by weather and material shortages don’t exist in factories. Participant 1 also referenced the ability to simultaneously begin superstructure manufacturing while there are ongoing substructure works on site helps drastically speed up the length of the construction programme. The final advantage that participant 1 mentioned for the use of off-site construction is the standardised and streamlined manufacturing process to boost speed of manufacture and quality, which was a key theme that was referred to by participant 2. When participant 2 was asked for their advantages, they referred to the streamlined process when discussing the reduction of waste materials as a big advantage. Participant 2 stated that manufacturing drawings are designed to a standard in the factory that provides “quality assurance, efficient factory processes, and optimised material sizes and usage”. This is due to the factory software being set to the streamlined processes and able to optimise material quantities, while all waste materials can just be recycled and used on future projects in the factory. 

When discussing the disadvantages of modern methods, participant 1 stated that one significant disadvantage was the high upfront cost associated with modular construction projects, Participant 1 also highlighted transport limitations when designs are restricted in terms of length and widths to accommodate different transport restrictions. Participant 2 also referred to design restrictions on a site by site basis, referencing a previous site that could not get a crane in to lift heavy modules. Another serious disadvantage that participant 2 has referred to is the “lack of knowledge and training on this method of construction”. This has been a common factor throughout the authors research, with many questionnaire participants also picking it as a huge disadvantage in the industry.

Question 3- Do you believe there is still a reluctance in the industry towards using modular construction methods?
Both participants agree that there is a reluctance in the construction industry towards adopting modular construction methods. Participant 1 goes on to say that many “professionals in construction like to stick with what they are most comfortable with” and that professionals that have experienced success in the past using traditional methods may see little reason to take the risk and change. 

Participant 2 states that they have seen improvements in regard to “more contractors and clients accepting modular construction methods” as they are seeing the benefits that modular construction can provide.  Although they have agreed with participant 1 by saying “you can’t expect building workers who have been practicing their profession for decades to suddenly down tools and change the way they work”. Both answers for question 3 suggest that more education, government support, and awareness can help to reduce the level of reluctance in the industry but cultural resistance to modular methods will remain a significant barrier to the wider implementation of modular construction in Wales and the rest of the UK.

Question 4- Have you experienced the skilled labour shortage in the industry, and do you believe the skilled labour shortage has an impact on the quantity of houses being built?
Both participants have experienced the skilled labour shortage in the UK construction industry. Participant 1 has stated that the shortage of skilled labour is a “consequence of poor training techniques that are provided throughout the industry”. This then has a direct effect on the number of houses being built each year. Participant 1 believes that the UK industry should be looking to take on an increased number of apprenticeships, and they should be provided with top quality training. Participant 1 also mentioned that with the off-site construction methods, a key benefit when taking on new workers is that “in house development and training of apprentices can be done through standardised processes to get the trades up to speed on what is required to complete the build”. Essentially, participant 1 is saying that training up workers on modular methods of construction is simple and effective due to the standardised processes.

Participant 2 also reiterated that the shortage of skilled labour is linked to the lack of quality training not only in the educational system, but also the industry itself doesn’t have enough standardised training methods, leading to people learning bad habits and unique techniques off other professionals.

Question 5- Lastly, do you think modular construction could be used as a viable solution to solve the housing crisis?
Participant 1 believes that modular construction is one of the main solutions to help drive up the housing numbers in the next few years. However, participant 1 argued that stronger government support and changes to policy is required in order to properly grow the modular industry across the UK. Once the effort is put in to grow modular construction, then participant 1 believes the impact will be massive.

Participant 2 also agrees that modular construction should definitely be one of the many driving forces in the construction industry to solve the housing crisis, however they emphasised that each project should be assessed individually due to the previously discussed logistical and practical limitations.
























[bookmark: _Toc228998069]5.0	- Conclusion and Recommendations
[bookmark: _Toc228998070]5.1	- Introduction
In this chapter, the author will summarise the key findings from the study, flashing back to the aims and objective for the study that were identified prior to any research. This section will provide a conclusion for this part of the research and also identify any further research required and recommendations for the future.

[bookmark: _Toc228998071]5.2	- Conclusion
To conclude all of the research carried out in the literature review, the questionnaire, and the semi structured interviews, it feels fair to say that the construction industry is in desperate need for change in order to solve the housing crisis in South Wales and the rest of the UK. 

As part of the literature review, the author has highlighted some of the huge benefits that come hand in hand with modular construction how these benefits can play a big part in helping the government to meet the targets that they have set out for annual housing, This research was then backed up on various occasions during the semi structured interviews and questionnaires, with 93% of the questionnaire participants selecting the speed of build as one of the biggest benefits of modular construction. After analysing data presented in the questionnaires and interviews, modular also presents other key benefits such as reduction of waste, enhanced quality control, and lower total costs. 

Another big issue in the industry at the moment is a skilled labour shortage, which was initially recognised in the literature review, before also being discussed in the interviews with industry professionals. There needs to be more standardised training methods in the industry and more apprentices should be hired . The benefit of employing new workers in offsite construction is that training in factories will also be standardised to align with the streamlined and standardised processes.

Overall the author believes that the data collected over the research has identified that the construction industry is in desperate need for change and that modular construction is a viable solution to being a part of a larger solution to the housing crisis in Wales. However, for modular construction to have a permanent impact it required a solid foundation to be supported by the government to evolve and grow modular construction. As disadvantages and evidence of reluctance has been identified in the research, these issues should become less significant over time as the industry advances. The most effective way to boost housing production rates in the UK is to effectively use modular and traditional methods simultaneously in order to fully utilise both construction types. Currently only traditional is getting utilised. 

In order to further progress with the study, the author would recommend analysing and comparing the progression of the industry in the next few years. This would be perfect to see if the modular construction is gradually being implemented year by year. It would also be very beneficial to have the opportunity to interview individuals that are quite high up in local authorities or the government to discuss with them the long term plans for modular construction.
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[bookmark: _Toc228998073]7.0	- Appendix

[bookmark: _Toc228998074]7.1	- Questionnaire
Question 1-
What is your age group?
18-24, 25-34, 35-44, 45-54, 55+

Question 2- 
What is your current occupation?
Full time Student, Apprenticeship in construction, Full time worker

Question 3- 
What is your role within the industry?
_______

Question 4-
Are you aware of the housing crisis in the UK?
Yes, No 

Question 5- 
How much do you know about modular construction? (1=nothing, 2=very limited knowledge, 3=limited knowledge, 4=good knowledge, 5=high level of knowledge
1, 2, 3, 4, 5

Question 6-
With the government failing every year to achieve the annual goal of houses produced each year in the UK, rank the following based on why you think they are failing. (1 being the most likely, 5 being the least likely)
Incorrect strategy, poor education, Insufficient planning, lack of funding, over ambitious targets

Question 7-
Would you be willing to live in a modular home?
Yes, No, Maybe

Question 8-
In your opinion, what are the biggest benefits of modular homes? (Select a maximum of 3)
Lower Cost, Less waste, Enhanced quality, Speed of build, Sustainability.

Question 9- 
In your opinion, what are the biggest challenges for modular homes? (Select a maximum of 3)
Lack of knowledge and training for modular construction, financial issues, transport limitations, lack of factories, mortgage issues, limited design adaptability



Question 10- 
Do you think modular construction could be a viable solution to the housing crisis in the UK?
Yes, No, Maybe

[bookmark: _Toc228998075]7.2	- Questionnaire Results
Question 1-
	What is your age group?

	Answers
	Number of Responses

	18-24
	6

	25-34
	4

	35-44
	2

	45-54
	2

	55+
	1



Question 2- 
	What is your current occupation?

	Answers
	Number of Responses

	Full Time Student
	1

	Apprenticeship in construction
	6

	Full Time Worker
	8



Question 3- 
	What is your role within the industry?

	Answers
	Number of Responses

	Student
	1

	Designer
	4

	Site Manager
	3

	Quantity Surveyor
	5

	Senior Manager/Director
	2



Question 4- 
	Are you aware of the housing crisis in the UK?

	Answers
	Number of Responses

	Yes
	14

	No
	1





Question 5- 
	How much do you know about modular construction?

	Answers
	Number of Responses

	1
	0

	2
	3

	3
	6

	4
	3

	5
	3



Question 6- 
	With the government failing every year to achieve the annual goal of houses produced each year in the UK, rank the following based on why you think they are failing.

	
	Order of Ranking

	Factor
	Rank 1
	Rank 2
	Rank 3
	Rank 4
	Rank 5

	Incorrect Strategy
	6
	3
	3
	2
	1

	Poor Education
	4
	4
	2
	3
	2

	Insufficient Planning
	3
	4
	3
	3
	2

	Lack of funding
	1
	1
	4
	4
	5

	Overambitious targets
	1
	3
	3
	3
	5



Question 7- 
	Would you be willing to live in a modular home?

	Answers
	Number of Responses

	Yes
	8

	No
	3

	Maybe
	4



Question 8- 
	In your opinion, what are the biggest benefits of modular homes?

	Answers
	Number of Responses

	Lower Cost
	7

	Less Waste
	9

	Enhanced Quality
	7

	Speed of Build
	14

	Sustainability
	8




Question 9- 
	In your opinion, what are the biggest challenges for modular homes?

	Answers
	Number of Responses

	Lack of Knowledge and training in Modular construction
	12

	Financial issues
	10

	Transport Limitations
	9

	Mortgage Issues
	7

	Limited Design Adaptability
	7



Question 10- 
	Do you think modular construction could be a viable solution to the housing crisis in the UK?

	Answers
	Number of Responses

	Yes
	9

	No
	3

	Maybe
	3



[bookmark: _Toc228998076]7.3	- Interview Questions
Question 1-
What is your professional role in the construction industry, and how many years of experience do you have?

Question 2-
Based on your experiences with modern methods of construction, what are the advantages and disadvantages you have found with off-site construction?

Question 3-
Do you believe there is still a reluctance in the industry towards using modular construction methods?

Question 4-
Have you experienced the skilled labour shortage in the industry, and do you believe the skilled labour shortage has an impact on the quantity of houses being built?

Question 5-
Lastly, do you think modular construction could be used as a viable solution to solve the housing crisis?




[bookmark: _Toc228998077]7.4	- Interview Results – Participant 1
Question 1-
I started off my career in the industry as a trainee site manager around 15 years ago. I am now 15 years into my career as a managing director for a Modular company. Throughout the years, I have been heavily involved in hundreds of projects across Wales, providing high quality timber panelised systems implementing modern methods of construction. Over more recent years, the company has started to expand its options, following the completion of couple of fully volumetric projects.

Question 2-
Based off my own experiences, offsite manufacturing of projects in a controlled factory environment offers the construction projects year round construction, as there are never any delays caused by weather or material shortages. While substructure works are taking place on site, offsite construction is being completed simultaneously, which leads to drastically shorter construction programmes. The factory manufacturing systems in place are standardised and streamlined, making the quality of the projects completed to absolute millimetre precision.

One of the main disadvantages that we as a modular company tend to face on a regular basis is the large upfront costs for ordering of materials for larger schemes. Other common themes that we tend to face is transport limitations. A lot of designs are restricted in terms of panel sizes and widths to accommodate for transport restrictions, especially when sites are located in difficult to access areas.

Question 3-
Yes, there does seem to be a reluctance in the industry to move away from traditional methods of construction. A lot of professionals in construction like to stick with what they are most comfortable with, and if it is working well for them then they may feel like it is not worth changing. In my opinion, the first step in implementing more off-stie construction is by making a change to the legislation to help implement modern methods.

Question 4-
Yes, in my time working as a site manager and now as a director, I have been able to experience first-hand the skilled labour shortage that we currently face within the construction industry. The sheer lack of skilled labour is just a consequence of poor training techniques that are provided throughout the industry. I do believe that the lack of skilled labour does have an effect on the number of houses being built in the UK, and that more apprenticeships should be taken on throughout the industry with the required training provided to them. One of the benefits of building in a controlled factory environment is that in house development and training of apprentices can be done through standardised processes to get the trades up to speed on what is required to complete the build.

Question 5-
I don’t think it is the only solution to solving the housing crisis, but it is definitely one of the main solutions to drive up the housing numbers each year. In order to be a driving factor in solving the housing crisis, I believe modular construction needs more support from the government to help it grow across the UK, as the best way to increase the supply of modular construction is to increase the demand. Once some collaboration and planning for modular construction is driven at the top with the government, it would allow the rest of the modular industry to grow.

[bookmark: _Toc228998078]7.5	- Interview Results – Participant 2
Question 1-
I started out my career in the construction industry as a timber frame panel, roof, and joist designer in an off-site construction company 15-20 years ago now. I have continued to specialise in this field, now under the role of design and technical manager. I have likely designed the panelised timber frame  structural skeleton for hundreds if not thousands of plots to date and have recently completed design work on the first volumetric units in the factory. So I primarily specialise in modern methods of construction.

Question 2-
In my time working in off-site construction I have seen a lot of advantages with using this type of construction. From a design standpoint, the reduction of waste materials is a very big one with manufacturing drawings being designed to a standard that provides quality assurance, efficient factory processes, and optimised material sizes and usage. The software used for the factory streamlined process is then able to work out optimised material quantities, significantly reducing the waste from cut materials. Any waste pieces that are left over on one project can just be stored away and used on the following project due to standardised design.

One of the biggest disadvantages to off-site construction that I have experienced in the industry is the lack of knowledge and training on this method of construction. If there were plans put in to offer training to the industry around modular construction, we will be able to make the process all the more efficient. Another disadvantage, of off-site construction is that is not always suitable to the project. I have worked on a site recently that was very close to the railway line, so all panels, joists, and trusses has to be lifted and fitted by hand as it was not safe to use a crane close to a live railway line. This resulted in the pre-fab panels being manufactured significantly smaller, and joists and trusses sent loose to site to be lifted by hand.

Question 3-
Over recent years I have definitely seen improvements in regard to more contractors and clients accepting modular construction methods for all of the benefits they provide. However there are still a significant number of industry professionals who continue to be stuck in their ways continuing to use traditional methods. Although, you can’t expect building workers who have been practicing their profession for decades to suddenly down tools and change the way they work.

Question 4-
Yes, I have experienced the skilled labour shortage in the industry, and I think it again comes down to the lack of quality training. Student should have the opportunity to study the construction industry at a younger age so that they can gain a foundation of knowledge for when they make the step into the real life scenario of becoming industry competent workers. It is not only about the training in the educational system, but the actual industry doesn’t have enough standardised training methods, so each apprentice working under current professionals are all trained using different techniques to one another. The current shortage of skilled labour is definitely having an effect on the number of houses built each year so something needs to change.

Question 5-
Each construction project should be looked at on a project by project basis as a lot of schemes are not suited to modular construction logistically and practically. However, it should definitely be one of many driving forces to solve the housing crisis and should be considered as one of the preferred methods a lot more often.







What is your age group	
18-24 	25-34	35-44	45-54	55+	6	4	2	2	1	


What is your current occupation?	Full Time Student	Apprenticeship in construction	Full Time Worker	1	6	8	Occupation Type


Number of resoponses



What is your role within the industry?

What is your role within the industry	Student	Designer	Site Manager	Quantity Surveyor	Senior Manager/Director	1	4	3	5	2	Construction Role


Number of responses




Are you aware of the housing crisis in the UK?	
Yes	No	14	1	


How much do you know about modular construction?	1	2	3	4	5	0	3	6	3	3	Ratings (1=nothing, 2=very limited knowledge, 3=limited knowledge, 4=good knowledge, 5=high level of knowledge)


Number of responses



With the government failing every year to achieve the annual goal of houses produced each year in the UK, rank the following based why you think they are failing.

Rank 1	Incorrect strategy	Poor education	Insufficient planning	Lack of funding	Overambitious targets	6	4	3	1	1	Rank 2	Incorrect strategy	Poor education	Insufficient planning	Lack of funding	Overambitious targets	3	4	4	1	3	Rank 3	Incorrect strategy	Poor education	Insufficient planning	Lack of funding	Overambitious targets	3	2	3	4	3	Rank 4	Incorrect strategy	Poor education	Insufficient planning	Lack of funding	Overambitious targets	2	3	3	4	3	Rank 5	Incorrect strategy	Poor education	Insufficient planning	Lack of funding	Overambitious targets	1	2	2	5	5	




Would you be willing to live in a modular home?	
Yes	No	Maybe	8	3	4	


In your opinion, what are the biggest benefits of modular homes?	Lower Cost	Less Waste	Enhanced Quality	Speed of Build	Sustainability	7	9	7	14	8	Benefit of modular


Number of responses




In your opinion, what are the biggest challenges of modular homes?	Lack on knoweldge and training in modular construction	Financial Issues	Transport Limitations	Mortgage Issues	Limited design adaptability	12	10	9	7	7	Challeneges of modular


Number of responses




Do you think modular construction could be a viable solution to the housing crisis in the UK?	
Yes	No	Maybe	9	3	3	
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