
Title: A Price Comparison Between Modular Construction and Traditional Construction.

Introduction: 
In this research paper I will be looking at a price comparison of Modula construction compared to Traditional methods of construction. As the construction industry contributes 10% of Gross Domestic Product, understanding how the costs of a construction project is undertaken is very important within the industry, especially due to the sudden rise in the prices of materials.

Aims & Objectives:
This research will examine the cost difference between traditional construction costs and modular construction costs, looking at areas from planning, external works, subterrain works, materials and manpower, this will be compared to timing and affordability. 
Objectives:
1. To find out which method of construction is a more cost-effective method of construction.
2. See how well modular construction has fitted into the UK building industry. 


What are the differences in the methods of construction? 

	Modular Construction 
	Traditional construction 

	Modular construction is preformed off site, thus meaning that all the manufacturing of the required products are predominantly undertaken in factory’s and transported on to site on lorries, where they are assembled.
	Traditional construction is predominantly performed on site, with the main exception of trusses and joists which are factory manufactured. 
This method is what you would have predominantly seen prior to the modular method, builders/developers building houses using blocks, bricks, sand, cement and timber. 
This construction process is performed onsite, with the materials being delivered on an individual item basis 

	The construction timescale of modular houses are drastically decreased compared to traditional construction methods, this is due to the pre-planned design and work undertaken in the factory’s. 
A modular home can be constructed and erected in as little as 16 weeks, however, this is as long as everything runs to the designed construction plan. Additionally, if the build is a bespoke custom design, this can increase the time scale up to 31-50 weeks.
	The time scale of a traditional construction is increased compared to modular, this is due to the construction process being addressed one step at a time. For example, the superstructure cannot be erected until the foundations and slab has been poured, whereas with a modular construction the superstructure can begin to be assembled as soon as the site clearance is being undertaken. 

	Modular construction is easier to disassemble than traditional construction, this is due to it mainly being assembled with mechanical fixings, meaning individual units can be removed, altered or extended a lot easier than traditional solid construction, be it individual, semi-detached or even terrace units. 
	Traditional construction is a lot harder to disassemble, as the structure of the units are interlocked or bonded, this is due to the way they are constructed, using a sand and cement mortar, this gives greater structure and rigidity making the units more structurally sound. This interlocking/bonding makes the buildings less flexible for alterations/extending. 

	The modular method of construction produces a lot less waste due to its method of manufacturing, as greater accuracy can be achieved in a factory setting with precise machining to shape and size.
	Traditional construction produces a lot more waste, this is due to the materials having to be cut and shaped on site, as well as the amount of mechanical and manual handling and moving within the development. All of which produce offcuts and breakages, adding to the overall development costs. 

	Modular is a very niche segment of the construction industry this means there is a high demand on skilled labour, who are qualified to construct and operate the equipment used for modular design and build.
This can affect the construction process, as finding qualified personnel  can be difficult. 
	Traditional construction is still one of the larges methods of development in the UK, with a long line of skilled apprentices in place or in training, meaning there is no shortage of skilled workers throughout the UK. Therefore, it’s easy to employ labour for traditional construction. 

	Modular construction typically costs between 20%- 35% less than traditional construction.
For example - Traditional construction costs can vary per square meter from anything between £1400 per square meter, lower end, up to £2700, this can be governed by area of build, design and product specification in the UK, whereas modular is typically 20% - 35% less.
For instance, modular construction on average would typically cost from £1120 - £2160, working on a 20% scale.  
	Traditional construction can cost anything from £1400 - £2700 per square meter in the UK. Again, depending upon the area and location of the construction being undertaken.  




Literature review:

The Introduction of Modular.

“The history of modular buildings starts in 1837. Where the first on-record example of this type of housing was a home designed and constructed by London-based carpenter Henry Manning. Upon creation, it was transported to Australia. Many more were built from this due to popularity and the industry grew.”

Moreover, this trending new type of building soon became popular in Australia and within 20 years 100s of these houses were being shipped yearly. This soon became popular globally and in specific was very popular in America. 

During the wars the construction of houses in the UK stopped dramatically due to a shortage of money after the war. Further, a lot of houses had been damaged or destroyed due to bombings, this created a housing shortage. However, this was fixed by temporary housing of which some of it still stands to this day although temporary. 

In a more recent times: “The UK has since embraced modular buildings and it’s no longer seen as cheap, second-rate accommodation. Modular has evolved into sustainable, beautiful buildings from the tiny” 


Cost Effectiveness/Time Scale. 

“As stated, modular projects can be up to twice as fast as traditional construction projects, meaning that the time it takes to build a modular building can cut the amount of time it would take relating to a traditional method, in some cases as much as half.” 

Due to modular being built in a factory or offsite this means that the on-site labour costs can be reduced, conditions can be controlled, and the building time can be managed to a reduced schedule. Consequently, these factors contribute towards decreasing the time scale which of the build, thus reducing the price of the construction process, as buildings can be handed over a lot quicker, giving a faster return on capital outlay.
“One of the findings is:
· 40% higher cost in modular construction for hardware and software, due to pre-assembly and pre-integration of modular equipment, which compensated by
· 60% lower costs in on-site installation”


Traditional construction is a lengthier procedure, this is due to every step having to be taken one after another. Traditional unlike modular is all done onsite so the shell of the building cannot undergo construction until all previous steps have been completed. This slows the process down a considerable amount compared to modular building. Traditional tends to cost more per square meter as there is more waste but also more time put into it. For example, the time scale can almost be double that of modular construction. Thus, meaning that a traditional building estate could theoretically take twice as long to build compared to a modular estate, giving a slower return on capital outlay. 


Conclusion: 
In conclusion I think that both traditional and modular construction both have their advantages and disadvantages:
Modular: 
Advantages 
· Quicker than traditional
· Cheaper per square meter of construction 
· Offsite construction, so construction of the shell can begin straight away 
· Less materials wasted 
· Easy to assemble and disassemble 
· Greater accuracy of product produced due to machinery
Disadvantage 
· Must be transported to site
· Specialist operators for the machinery 
· Skilled workers for assembling the buildings are harder to find 
· Handwear and software installation costs more 
· Structure isn’t as robust as traditional 

Traditional:
Advantages 
· High structural quality build 
· Plenty of skilled workers 
· Onsite construction so continuity of build constant
Disadvantages 
· More waste created 
· More expensive to build per square meter 
· Takes longer to build 
· Greater delays due to weather

I think that modular construction is the way forward for large construction companies, as they have greater manpower to push for full developments of modular units. Modular is more sustainable, and houses can be built quicker, helping to address the housing shortage.
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