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In this paper we explore three themes:

1. The growth of the construction and M&E industry.

2. The history, benefits, barriers and potential solutions.

3. How offsite construction can help the M&E industry meet the required targets set out in the 
above legislation.

The growth of the construction and M&E Industry
The importance of the construction industry to the UK economy should not be underestimated 
with the cotribution of over £117bn in 2018 (Construction Playbook, 2020)5. A health growth for 
the M&E industry followed with a contracting value of around £19.5bn in 2018 (AMA Research 
2019)1.
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The title legislation of this document has encouraged investment and investment and 
innovation with HVAC systems to make buildings energy efficient. The sheer scale of work 
required within this field is one barrier to achieving the target (Ridge, 2021)3

This in turn has led to and driven the growth in the M&E sector. The UK Green Building Council 
defines net zero as “when the amount of carbon emissions associated with a building’s product 
and construction stages up to practical completion are zero or negative through the offsets of 
the net export of onsite renewable energy” 2.

The construction industry produces 39% of the overall carbon emissions (GBC, 2017)4 broken 
down by embedded carbon and operational efficiency. It has become clear that traditional 
building practices would damage our ability to achieve the net zero target which is why both 
the industry and government are encouraging offsite practices.

The Government has outlined offsite and modern methods of construction as effective methods 
to decrease carbon emissions (Construction Playbook, 2020)5.

How does offsite construction enable the Mechanical and Electrical 
industry to meet the 2050 net zero carbon emissions target?
Both Offsite and modern methods of construction have been championed by public and the private 
sector. In recent years  M&E contractors have started to adopt these methods as the industry 
is forced to report on carbon emissions to help achieve the target. But is implementing offsite 
construction methods enough?
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What is Offsite construction?
Offsite construction, often known as ‘prefabrication’ or ‘offsite manufacture’ 
refers to the completion of elements or components of a construction project 
at a different location to where they will be permanently installed (Design 
Buildings 2020)6. Often offsite construction involves planning, design, fabrication 
and assembly in purpose-built factories. The completed components are then 
transported to site and assembled in place.

As we head towards 2050 the movement towards offsite techniques and 
implementation of modern methods of constructions will play a critical role in 
achieving the zero emissions target. 

The history of offsite construction
The first UK reference of ‘offsite construction’ was in 1837, where an example of a 
home designed and constructed by a London-based carpenter Henry Manning, 
was built and transported to Australia. Another example of ‘offsite construction’ 
came Florence Nightingale’s with her request to build a modular hospital in 
Scutari in 1854. Remarkably the design and creation only took five months, 
showing the speed when building modular designs are used (Thurston Group Ltd, 
2018)7.

Housing during the WWII
Modular housing came to the forefront during and after the second world war 
where housing shortages led to the government having to find new cost-effective 
methods to build homes to scale. The ‘module’ homes were seen as adequate for 
their time, and to many within the industry, a first glance into modular buildings.

Fast-food restaurants and smart motorways
Many fast food resturants have opted for offsite construction techniques to ensure 
certainty around delivery, using these methods decreases build times. 

What are the benefits for contractors implementing  
offsite construction methods?

Health and Safety practices
It is widely accepted that offsite construction for M&E installations reduces the 
risk of health and safety to labour onsite. Naturally, if components are made in a 
factory and part assembled, there is a reduced reliance on onsite labour. Offsite 
construction removes the need for cutting, drilling and assembly areas thereby 
reducing polution and dust. Furthermore, if M&E supports are manufactured from 
proprietary secondary steelwork then this removes the danger of hot works as 
these supports are adjustable onsite.

Cost efficiencies
When compared to traditional building methods, utilising offsite and modern 
methods of construction can save costs through-out the duration of a project. 
Firstly, through time saved on-site, with components manufactured offsite it 
reduces the amount of time required to alter or amend supports.

Secondly, as supports are engineered in a factory environment using modern 
methods of construction there is no need for hot works to make alterations on-
site.

Finally, delivery of materials and components are often a large outlay. With offsite 
construction M&E supports can be cut to size, flat packed reducing the number of 
deliveries to site (Laubier, R et al, 2019)8.

Reduced building time and decreased risk
When components are manufactured within a factory environment and quality 
management procedures are adhered to it reduces the risk of defects which 
removes the risk of legal implications that are inherent in traditional complex 
buildings. Components and supports are more likely to be made to a high 
standard and combined with the use of modern methods of construction will be 
delivered pre-assembled, making M&E supports quicker to make, reducing the 
build time of a project.

81%

42%

of businesses agreed that 
offsite manufacturing 
will offer them new 
commercial opportunities 
in the future.

of larger businesses 
surveyed said that they 
would adopt offsite 
construction methods 
within five years,  
partly due to their  
buyer requirements.

“ Offsite construction 
provides a reduction in 
labour rates, a reduction 
in H&S, carbon footprint 
reduction, reduced 
deliveries, on-time 
deliveries, sustainability, 
you can iron out the 
problems before you get 
to site”.  
Nigel Thompson 
Director of SIKLA  
(a manufacturer of modular  
secondary steelwork)

(ECA, 2019)
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Many different tools are used by workers (e.g., 
heavy equipment, installed tower cranes, 
power tools) for extended periods, with regular 
maintenance needs.

ONSITE, fewer tools are used (e.g., flexible  
cranes only) and for shorter durations. And 
offsite, different tools are used, to suit the 
processes and conditions in factories.

PRODUCTISATION

LESS ONSITE 
LABOUR

DIFFERENT 
MATERIALS

DIFFERENT 
TOOLS

Projects are tailor-made to individual 
specifications with designs, processes and  
partner constellations unique to each build.

Projects use standardised (digital) platforms –  
from client engagement through to 
manufacturing and assembly – with a narrower 
set of options and providers.

Workers from many different crafts and 
subcontractors work onsite for extended  
periods, creating significant complexity that 
needs to be managed.

Most work shifts in a a factory; onsite teams are 
about 90% smaller and work about 95% fewer 
hours than on a conventional build, greatly easing 
project management.

Concrete and bricks are the dominant materials 
owing to their low cost, despite concerns about 
their eco-friendliness and ease of use.

Construction favours materials that are easier  
to transport and have better eco-credentials 
(e.g., cross-laminated timber, steel).

CONVENTIONAL CONSTRUCTION OFFSITE CONSTRUCTION

Sources: Expert interviews; BCG analysis

Offsite construction will be highly disruptive

(Adapted from BCG, 2019)9

Research carried out by the Boston Consultancy Group indicates that offsite Construction will be 
highly disruptive to the construction industry.

What are the barriers to overcome?

Culture Change
Practices that have been at the heart of construction for over a century have no doubt led to 
embedded working habbits and beliefs. Moving construction to an offsite setting has been 
recognised and put forward as an attractive solution to challenges facing the construction 
industry. However, change starts through confidence, guidance and empowerment over time. 
Even now construction can start before a building is commissioned. 

Many of those responsible for commissioning buildings are the baby-boomer generation that 
had negative experiences of temporary classroom accommodation and housing (Watson, 2018)10. 
Persuading key decision makers of the cost efficiencies, increased quality and the reduced time in 
builds will no doubt change the tide of opinion. Afterall, if a building can be constructed in a cold 
wet muddy field, it can surely be manufactured better in a clean, dry, safe factory setting.

Lack of investment 
The short term upfront cost of building a factory, training staff to a quality management system 
and creating enough storage for materials does dissuade some principal contractors. There are 
however, leading contractors investing in offsite facilities.

• Laing O’ Rourke invested £150m in 2010 to open ‘Explore Industrial Park’ to provide 
components for projects.

• Mace launched a new offsite technology division in December 2019 and say that offsite 
techniques will allow them to build high rise structures rapidly. 11

• In 2018 Balfour Beatty committed to reduce onsite activity by 25 percent by 2025. For a 
cooling system used on nuclear power station they built an offsite factory to provide 280,000 
precast concrete tunnel sections.

• Kier Group have developed the ‘Choice Factory’. This concept enables Kier to offer a variety of 
offsite technical solutions with the help of their supply chain. 

More space onsite
Space is used much more efficiently, as designated areas for cutting and assembly on-
site are effectively removed. This is of particular importance within live project settings 
such as Schools or Hospitals where space is limited and disruption needs to be kept to a 
minimum.
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Market factors that can’t be ignored. 
There are some deep seeded issues within the construction industry which may 
force their hand. A growing population demand new schools and homes and 
with an ageing construction workforce and loss the specialist skills, traditional 
construction simply won’t be able to keep up. 

69%

40%

of building projects are  
being completed on time.

of building projects  
are on budget.

Harold and McKinsey 
Global Project Database 12

These numbers alone show that the industry must change.

How does the M&E industry overcome these barriers?

Early Engagement
If M&E contractors can establish meetings with principal contractors earlier on in 
the process then the benefits of an offsite approach can be verified. With many 
looking to implement sustainable initiatives and meet target across their projects, 
in addition to reducing costs and increasing speed of install. It makes commercial 
sense to examine the benefits of offsite construction.

Increasing the profile
As more leading contractors turn to offsite construction methods to construct 
large building projects across the UK, Europe and the world, the increased profile 
and visibility will help turn the minds of principal contractors who may still have 
lingering doubts.

Educate and raise awareness 
It is down to the M&E contractors to raise awareness of the benefits of offsite 
construction particular emphasising the cost savings, the reduction in risk to 
labour onsite and the reduction in carbon emissions across the M&E installation.  
If the project manager is aware that all M&E installations required on a project 
can be supported using offsite manufacturing techniques reducing overall  
costs and reducing delivery time then it is likely they will turn to this method 
(Rowland, M 2020)13.

Digital technologies
The uptake in digital technologies, notably BIM, digital workflows and advancing 
design software has increased the opportunity for M&E contractors to utilise 
offsite techniques.
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ADVANCING  
NET ZERO 
A World Green Building Council global project

KEY PRINCIPLES 
1. Measure and disclose carbon
Carbon is the ultimate metric to track, and buildings must 
achieve an annual operational net zero carbon emissions 
balance based on metered data

2. Reduce energy demand
Prioritise energy efficiency to ensure that buildings are 
performing as efficiently as possible, and not wasting energy

3. Generate balance from renewables
Supply remaining demand from renewable energy sources, 
preferably onsite followed by offsite, or from offsets

4. Improve verification and rigour
Over time, progress to include embodied carbon and other 
impact areas such as zero water and zero waste

WorldGBC definition: 
A net zero carbon building is highly  
energy efficient with all remaining  

energy from onsite and/or  
offsite renewable sources

2050100% of buildings must 
operate at net zero carbon

All new buildings must 
operate at net zero carbon2030

GOVERNMENT

ENGAGEMENT

TRAINING & 

EDUCATION

CORPORATE 

ENGAGEMENT CERTIFICATION

Inspired by Proud Green building (2018)14.

How does offsite construction help the M&E industry achieve net 
zero?
The World Green Building Council outlines four key principles for achieving net zero 
cabon emissions. Offsite construction can directly affect the fourth principle, to improve 
verification and rigour, particularly for embedded carbon. By manufacturing elements of 
a building away from a site and into a factory setting removes most onsite waste. Offsite 
techniques also tend to remove the amount and weight of deliveries, as firstly they are 
likely to be planned in advance and secondly they are likely to be flat-packed. Finally, 
perhaps the biggest saving in carbon emissions is through the reduced amount of labour 
on-site, due to the fact that the components are prefabricated and lifted onto site.

Conclusion
If offsite and modern methods of construction are widely implemented then it will no 
doubt reduce the overall carbon footprint for all buildings. The speed of adoption will be 
the defining point to whether the industry will achieve the ultimate goal.
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