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The Construction Leadership Council 
(CLC) has provided us all with a route 
map for recovery following this pandemic 
which we are slowly emerging from. It is 
structured around 3 phases, Restart, Reset 
and Reinvent. These are largely associated 
with different time scales. In this document 
we set out to identify how the use of offsite 
construction may be exploited to achieve 
the progress that the CLC has called for. 
It highlights what may be done and how 
stakeholders may benefit from increasing 
the use of offsite assembly methods in 
construction projects.

Having described the context this paper 
considers the situation from a range of 
perspectives, starting with that of the 
ultimate client before considering project 
management, design, delivery and use of a 
facility.

Throughout there is a focus upon value and 
how offsite approaches can help maximise it.

This project was initiated at the request 
of Patrick Hayes at Meinhardt. Patrick has 
provided guidance as well as making 
significant contributions along with other 
members of the Buildoffsite community, co-
ordinated by Jamie Parr, supported by Joe 
Dyde and Nigel Fraser.  It pulls together the 
learning from a wealth of experience across 
a wide range of construction projects and 
highlights how offsite can help us recover by:

• Accelerating the way projects are 
delivered

• Ensuring that less waste and wasteful 
activities are incurred

• Enhancing safety, quality, sustainability
• Improving productivity and reducing 

costs

• Whilst coping with social distancing 
challenges.

It does this for each of the three timeframes 
set by the CLC, i.e.:

• Restart: 0-3 months
• Reset: 3-12 months
• Reinvent: 12-24 months

The paper is structured around stakeholder’s 
perspectives. It is therefore possible to dip 
into specific sections that are relevant to the 
reader’s own view point.

Clients will be able to consider how to better 
define value, how they may facilitate delivery 
of this, and obtain benefits through the whole 
life of the asset. Project managers will be 
able to consider prompts that should help 
them mitigate the impacts of the pandemic 
and provide them with experience to 
help them improve project delivery in the 
future. Designers will benefit from some 
practical guidance on how to exploit offsite 
productivity effectively. Contractors and 
their suppliers will see how to exploit offsite 
production and ensure that the benefits are 
achieved when that content is brought to site. 

There should be something in here for 
most people involved in construction. Let 
us use it to help get the economy going 
again and maximise the contribution that the 
construction sector can make to the UK’s 
recovery from Covid-19 whilst working safely 
to deliver what the client values.

Foreword
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Introduction

On March 23rd, the UK Government announced a national lockdown in response to 
the escalating COVID-19 public health crisis. Only essential services were allowed to 
continue to operate. A week later on March 31st, the Business Minister, Alok Sharma 
wrote an open letter to the construction industry. He saluted the efforts of the sector 
and confirmed our status as an essential service. As of 10th June Build UK reported 
97% of construction sites in England and Wales were active. This is not without 
overcoming challenges. The CIOB noted that “COVID-19 is impacting the global 
construction industry with projects facing supply chain issues, a halt to planning and 
inspection timetables, and new measures to ensure the health and safety of the 
workforce. New social distancing measures have come into focus as international 
governments enact their approaches to minimise the spread of the coronavirus.” 
These delivery risks undermine project viability. Build UK also note a drop of 
productivity, at circa 78%, potentially affecting cost and program. There is a human 
cost. The Nuffield Trust report that unskilled construction workers are at a higher risk 
of death from Coronavirus than any other group. 

In response to the crisis the Construction Leadership Council (CLC) have published 
a Roadmap to Recovery. There are three phases to the plan over two years: Restart: 
Reset: Reinvent. The roadmap identifies the important role that Offsite has in all three 
stages of the plan:
 

Buildoffsite have developed strategies for how offsite methods can be used to address the COVID-19 impacts 
on productivity, project delivery risk and health & safety in line with the CLC roadmap. The aim is “to help the 
construction industry and its clients improve productivity and value whilst managing the COVID-19 risks”.

This report summarises the impact of COVID-19 on construction and how to respond. The topic is looked at 
from two perspectives; What clients want and how the offsite sector can meet, and indeed exceed, those 
expectations.

To provide a range of integrated solutions at all three stages, a systematic approach has been taken. This starts 
with a project management overview and cascades through design options, whole building procurement 
approaches and works packages’ offsite options. Input has been given by representatives of clients, project 
managers, architects, engineers, main contractors and suppliers.

The report is split into three parts: The industry context, project demands and opportunities and the offsite 
sector response. We conclude with an action plan.

The report is aimed at various stakeholder groups, including:

• clients

• early stage client advisors (commercial and design)

• main contractors

Stage Action

Restart • Initiate setting up factory-like pre-assembly work areas 
• Look at what works can be transferred offsite 
• Risks related to cash flow and materials availability issues at suppliers 
• The need for workers on site 
• Duration of works on site 
• Waste needed to be removed from site

Reset • Establish a strategy to exploit systematised, standard products, and pre-assembled 
elements in future projects. Optimise offsite content.

• Maximise: 

• Exploiting assembly type operations with personnel trained in that specific 
assembly process to minimise the number of people working in the same area 

• Factory based assembly and quality assurance 
• In-factory commissioning of building management systems and associated 

equipment.

Reinvent • Understanding how systems engineering methodologies can be applied to the 
specification and delivery of construction projects.

• Whole life cost analysis that transcends the capital vs revenue budget divide and 
truly reflects the holistic design, MMC and realistic in use case assumptions.

Table 1.1: CLC Roadmap Goals

1
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The Impact of COVID-19 on 
construction 1

7

2
COVID-19 has had an enormous impact 
on employment, productivity and 
health and safety

Figure 2.1: Impact of COVID-19 on Construction (CLC)

Economic 
The economic effects are summarised in the CLC Plan: A circa 25% drop in construction activity was experienced up to 
the end of May. 

This drop in activity has impacted employment in the sector.

Construction has the largest share of firms to have furloughed staff out of all sectors, with 48% of firms. The sector had 
the third highest share of its workforce furloughed, at 40.5%. Only the arts and entertainment and accommodation and 
food services sectors have furloughed a greater percentage. (Building Magazine).

Figure 2.2: COVID-19 Deaths by Occupation (Nuffield Health)

Health & Safety
The Nuffield Trust report that unskilled construction workers are at a higher risk of death from Coronavirus than any 
other group. Construction has a higher rate of Coronavirus deaths than most other sectors, the Office of National 
Statistics shows. Low-skilled construction workers had a death rate of 25.9 deaths per 100,000 males, or 22 deaths, 
making it one of the most affected professions.

Construction workers face risks not just on site, but in getting to work. Whilst the Government has advised against the 
use of public transport, Transport for London have reported high proportions of travellers being construction workers. 
To mitigate these risks DHF recommend a 5 point plan in: “Guidance for managing on site working during the COVID-19 
outbreak” 

• The Office of National statistics 
reported construction activity fell by 
2.6% in Q1 2020, and by 5.9% in March.

• HIS Markit/CIPS UK Construction PMI 
registered 8.2% in April, compared with 
39.9 in March.

• Constructionline reported that of a 
survey of 4,500 firms in April, 47% had 
reduced their activity by 80% or more.

• The Construction Products 
Association estimates that construction 
output will fall by 25% in 2020, with the 
largest falls in activity in private housing 
(-42%), commercial construction (-36%), 
and private repair maintenance & 
improvement (-35%).

• The Federation of Master Builders 
reported 68% of builders had stopped 
91% of projects in April.

• The Builder’s Merchants Federation 
reported a decline of 6.7% in sales 
between Q4 2019, and Q1 2020. Timber 
and joinery products declined by 11.1%, 
and plumbing, heating, and electrical 
products by 7.4%. 
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Productivity
As reported by Build UK, these delivery risks undermine project viability. Build UK also note a 
drop of productivity, at circa 78%, potentially affecting cost and program. 

As Mace note in their report “COVID-19: Returning to full productivity “, even before 
the coronavirus pandemic took hold, UK construction faced a huge challenge around 
productivity. Compared to construction workers in Germany, each UK operative on site 
produced 20% less per week which in turn had huge impacts on the affordability of delivering 
infrastructure and construction.

In “Methodology for quantifying the benefits of off-site construction” Tercia Jansen van 
Vuuren, Professor Campbell Middleton University of Cambridge. CIRIA, report buildings with 
high Premanufactured Value (PMV) at higher productivity than those with low PMV. 

In a survey, one contractor calculated the average turnover per person per week was 60% 
higher than the corresponding average turnover for low PMV projects. 

Figure 2.3: “Guidance for managing on site working during the COVID-19 outbreak” (DFH)

Delivery Risk 

Short term impacts have been extreme, with some projects being entirely stopped whilst 
some have continued to operate under controlled conditions. 

RICS report 69% project delays, 47% of construction sites closed and 29% of projects 
cancelled as of 27th May. 

Analysts at Barbour ABI calculate that the unprecedented large-scale stalling of projects and 
closure of sites had already affected £25.55bn worth of projects up to the end of May.

The figure includes projects both started and at pre-contract stage, and includes 
construction costs alone rather than development and land costs. 

Supply chains were disrupted in May, with increasing lead times for construction products 
and materials. A lack of capacity for deliveries and ongoing business closures resulted in the 
need to source alternative suppliers, which also pushed up costs. (The Construction Index, 
June 2020)

Redrow closed its sites due to problems in its supply chain. The housebuilder said in a 
statement “When there is a return to normality in the supply chain, and we are satisfied it is 
safe for our workforce to return to work, we will reopen sites and recommence production 
with an initial focus on fulfilling our substantial order book that stands at £1.4bn of which 
£0.9bn is contracted.”
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Demand

• The need to restart the economy
• The type of spaces required
• Additional space requirements
• Speed to market

RICS report UK market confidence falling sharply and with strict lockdown measures in 
place, momentum in the real estate sector experiencing significant decline. The commercial 
market has been particularly impacted due to closure of retail, leisure and office premises. An 
increase in requests from occupiers for rent and business rate suspension has been reported 
with 33% of clients seeking a rent holiday and 13% of occupiers seeking help with service 
charge payments.

In April, 25% of clients were taking property off the market and 9% were experiencing 
challenges with facilities management service resourcing with people isolating or on 
furlough.

In the residential property market, 16% of homebuyers were requesting delays on their 
completion date in April.

Tom Wallace, chief executive at Re-Leased states in Estate Gazette: “Working from 
home policies and the impact that will have on workspace requirements are yet be fully 
appreciated, especially as large corporates and tech giants including the likes of Standard 
Life Aberdeen, Google, Amazon and Facebook extend WFH policies, in some instances into 
2021 and in others permanently.”

“The path to recovery for each sector will continue to vary. Ongoing social distancing 
measures and shifts in consumer habits will affect some more than others. Most businesses 
are just starting to consider their new protocols, supply chains and the logistics of returning to 
normal trading, while waiting on further government guidelines.”
Whilst Pete Gladwell, Head of Public Sector Partnerships at Legal & General Investment 
Management sets out a plan for regrowth based on private/public sector cooperation.
“There is real scope for places to specialise in new industries that can both jump-start 
local economies and create the green growth our country needs…. The many homeless 
who have moved off the street for the first time in decades need to be offered sustainable 
accommodation. If this crisis is to be the accelerator many have hoped for, local authorities 
will be absolutely key in shaping that future”.
“Central and local government will need to lean hard on long-term sources of finance to 
provide a ‘multiplier effect’ on government intervention”. 

Supply
• Reduction of delivery risk
• Certainty of price
• Speed of delivery

The client perspective 3 4 The Project Manager’s 
Response
A project management led 3-point 
strategy response
As the client’s primary advisor and project influencer, the project manager has a key role in 
understanding client requirements and translating these into an implementable plan. 

Accelerated projects, delivered efficiently and based upon a common understanding of what 
represents value to the client should reduce the risk of a client’s business needs (and therefore its 
requirements specification) changing during the course of a project.

We look at how offsite can deliver across the three recovery stages.

Stage 1: Restart

Increase output, maximise employment and minimise 
disruption (0-3 months)

These goals can be achieved by:
Action Outcome

Consider:

The financial and staff situation for any project 
critical suppliers

Mitigating actions such as setting up a lien on 
project related products held by suppliers.

Identified work packages that can be 
rescheduled to alleviate staffing constraints.

Suppliers paid on time more able to meet 
project requirements

Initiate setting up factory-like pre-assembly 
work areas

Create production line environments with 
social distancing

Look at what works can be transferred offsite Open up opportunities for increasing 
productivity and reducing costs

Structuring new work packages on the basis of 
exploiting what a supplier can do in isolation

Reduced impact of social distancing on site

Review innovations for value engineering 
opportunities

Identified opportunities for doing things 
differently

Minimise:

Risks related to cash flow and materials 
availability issues at suppliers

Project delays avoided for activities on the 
critical path

The need for workers on site Minimised need for social distancing on site

Duration of works on site Reduced labour requirement on site

Waste needed to be removed from site Less logistics movements to, from and on the 
site

The number of site deliveries Less logistics movements to, from and on the 
site

The need for rework Reduced labour and materials required on site 
(and associated transport movements)

Scope reduction to recover timescales Maintained delivery of what the client expects

Maximise:

Design information coordinated before it is 
used on and off site

Reduced modification requirements due to 
asymmetric changes being made

Focus on the quality of all works Reduced waste of both labour and materials

Table 4.1: Stage 1: Project Management Goals & Actions
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Reinvent: transform the industry, deliver better value, 
collaboration and partnership (12-24 months). 
A different approach to project management involving:

Action Outcome

Check that there is a good understanding 
of what represents value to the client in a 
project and not just the traditional cost plan.

More value likely to be delivered through 
better, more informed decision making.

Review the learning from projects using the 
lean construction methodology and assess 
where it can be applied to the current project. 
Aim to deploy it on future projects.

Less waste (waiting/over-production/
defects/excess motion/over-processing/
inventory (materials)/ transportation/ lost 
ideas) and more efficient assembly processes. 

Establish a strategy to exploit systematised, 
standard products, and pre-assembled 
elements in future projects. Optimise off site 
content.

Avoid redesigning common elements across 
a programme or portfolio of projects. Reduce 
design costs, increase delivery productivity, 
and reduce maintenance costs. 

Exploit the project planning benefits of using 
BIM effectively.

Optimise build sequences and cost planning. 
Improve predictability and safety of projects.

Ensure there is a holistic analysis of building 
design and an optimised construction rhythm.

Spending a bit more in one area may save a lot 
more in others. Look for ways to exploit lean 
assembly methods. Reduce project duration.

Embrace new technologies that enhance 
productivity and whole life performance, e.g. 
enhanced resilience technologies etc.

Exploitation of platform-based designs.
Designs that require less maintenance, with 
reduced risks from poor workmanship at the 
time of construction.

Incorporation of the Construction Innovation 
Hub’s platform based approach to design 
where relevant.

Faster project delivery. Exploit economies of 
scale through use of components shared with 
other projects. Predictable performance. 

Agree commercial terms that enable 
suppliers to invest in innovation and grow.

Medium term sustainability of suppliers with a 
track record of innovation and cost reduction.

Exploiting assembly type operations with 
personnel trained in that specific assembly 
process. 

Minimise the number of people working in the 
same area. Remove on-site variability of works 
(as work will be defined in more detail).

Maximise:

Factory based assembly and quality 
assurance.

More reliable and repeatable quality 
performance.

In-factory commissioning of building 
management systems and associated 
equipment.

Less commissioning on site. Commissioning 
phase reduced on project critical path. 
Opportunities for shorter project durations.

Plan the implementation of a lean 
construction maturity assessment and 
improvement process with the supply 
chain. (Examples can be found in the CIRIA 
publication Build Lean, Transforming 
Construction Using Lean Thinking or the work 
done by Highways England).

Development of supply chains. Improved 
project performance. Reduced project costs. 
Productivity improvement in construction.

Table 4.2: Stage 2: Project Management Actions & Outcomes

Action Outcome

Supplier (designer / integrator / contractor) 
selection based upon lean construction 
capability maturity and their capability to 
innovate

Continuous improvement in project delivery, improved productivity and 
profitability, better facility performance and reduced costs.

Implement a lean construction maturity 
assessment and improvement process with the 
supply chain

Suppliers being challenged to improve their performance year on year 
and from project to project.

Early engagement with potentially disruptive 
innovators

Different ways of designing facilities that are unlikely to be feasible if 
introduced to a later project stage.

Contracts designed to drive improved 
performance and shared benefits from 
productivity improvement demands over time.

Continuous improvement in value delivery shared by stakeholders. 
More collaboration.

Implementation of proactive, demanding, 
supplier development programmes

An opportunity to drive continued productivity improvements. 

Creating robust evidence for clients that need 
to comply with public procurement rules by 
demonstrating that they are receiving value for 
money and continuous improvement in projects

Less reliance on competitive tendering to achieve best economic 
outcomes. A more collaborative way of working.

Managing risk and opportunities more 
collaboratively (e.g. using a single professional 
indemnity insurance policy and improvements’ 
benefits sharing for the project team as a whole)

Decision making better aligned to project objectives rather than 
protecting the commercial interests of particular suppliers.

Whole life cost analysis that transcends the 
capital vs revenue budget divide

Holistic design, MMC and realistic in use case assumptions, enabling 
more informed decisions and delivering better economic value to the 
client.

Incorporate structural healthcare control systems 
by design rather than retrofit

Assured whole life cost optimisation and warranties. Much lower 
installation costs. 

Ensure that designers, integrators and main 
contractors have real understanding of supply 
chain capabilities 

Designs that take into account significant cost drivers. Avoid overly 
cautious design. Assured first time fit on site (without rework). 
Accelerated production as work is done within established methods.

Demonstrate that optimum construction 
methods are actually being delivered on site

Methods statements are followed.
Site: offsite interface details are well managed and pre-assembled parts 
fit on site. 

Use of open data standards that allow the 
exchange of information across multiple software 
applications, across many trades, and up and 
down the supply chain

Efficient data management.

Consider supporting the development and use 
of open standards such as those developed by 
buildingSmart International for the software agnostic 
exchange of information

Increased scope for efficient data management.

Table 4.3: Stage 3: Project Management Actions & Outcomes

Contractual positions are still fluid and mostly unknown. Contractual mechanisms, like risks, are subject to reasonable 
predictions. Current consensus is that COVID-19 is not considered to be force majeure. Hindsight will undoubtedly 
confirm the future position of contracts and risk management, however, the best current advice appears is to benchmark 
the pre COVID-19 position and, using the same methodology, continuous and regular, progress throughout the 
pandemic. Issue notices to appropriate stakeholders in good time and maintain open and transparent communications.

Contractual Risk

Stage 2: Reset
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The role offsite can play in 
overcoming the challenges of 
COVID-19 & Delivering Value 15

Offsite offers both the means to mitigate the effects of the restrictions imposed due to 
COVID-19 and opportunity for improved efficiencies in construction.   The benefits can be 
industry and project wide. We set out below a value led approach based on the CLC 3-point 
strategy COVID-19 response and also the methods by which offsite can mitigate the impacts 
of COVID-19 based on a risk based approach

15

5.1 General Characteristics of Offsite 
Construction

Studies show that that the characteristics of offsite, by its nature, meet a number of the CLC 
aspirations.

Figure 5.1: Characteristics of offsite construction (Offsite Housing Review, May 2013, CIC)

• Cost certainty
• Higher productivity rate 

to a lower cost
• Reduced number of 

defects
• Benefits the prs due to 

the speed of revenue
• Circular economy with 

systems designed to be 
disassembled 

• Reduced overall 
manufacture and 
assembly time

• Reduced risk of delays
• Greater programme 

time certainty

• Conventional 
construction has a 
larger fatal rate and 
major injury rate than 
the manufacturing 
industry

• The number of in 
site hours can be 
reduced by 60%-80% 
which reduces the 
occurrences of injury

• Reducing the number 
of deliveries to the site, 
and the number of site 
staff, an offsite project 
can reduce pollution 
and road congestion up 
to 20%

• Noise is also minimised 
as more activities are 
done offsite 

• Reduction of waste 
produced onsite

• Less risk of pollution to 
local watercourses

Source: RIBA Plan of Work 2013 Designing for Manufacture and Assembly (2016).  

Whilst established practices have probably prevented offsite methods being more prevalent, the current crisis creates the 
demand and environment for new approaches.

Based on these characteristics the ability of offsite to meet current demands and add value at all three stages are summarised 
below. These are presented in terms of requirements of the CLC roadmap and opportunity.

Delivering value
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Stage 2: Reset: 
Drive demand, increase productivity, strengthen 
capability in the supply chain (3-12 months)
Requirement
• Publish a strategy to benefit from systematised, standard products, and pre-assembled elements in 

future projects.

Stage 1: Restart: 
increase output, maximise employment and 
minimise disruption (0-3 months).

Requirement

• Identify opportunities for systematising, standardising products or pre-assembling elements common to multiple projects.

Opportunity

• Review new project requirements and include performance specifications that encourage designers and suppliers to 
incorporate higher productivity MMC. Examples of such requirements could include the following:

Action Benefits How

Minimise

No wet trades above foundations Faster project delivery. No time required for drying and curing (e.g. of 
concrete, screeds or plaster).

Waste needed to be removed from site More space to work in. Less disposal costs. 
Better sustainability.

Less space required for unproductive uses. 
Less vehicle movements. Less landfill.

Working at height (e.g. by pre-assembling 
large structural elements and services that 
are at or above ceiling level)

Improved safety. Reduced equipment costs. 
Higher productivity.

Less risk of dangerous falls. Removed need 
for safety equipment. Working in factory 
conditions.

The number of site deliveries Less community disruption and pollution. 
Fewer personnel needed on site. Less of site 
required for storage and vehicle movements / 
cleaning. Less risk of damage to materials.

More activity offsite.

Hot trades (roof membranes may need to be 
welded on site)

Less risk of fire or burns.
Improved quality assurance.

By avoiding welding etc. on site. Such 
processes are more efficiently managed in 
factories.

Reduce the whole life carbon footprint of the 
facility (embedded + in use + decommissioned)

Contribute towards zero/reduced carbon 
targets.

Consider using new low carbon materials 
and design solutions at an early stage of the 
project in the context of the facility’s cradle to 
grave life cycle.

Maximise

Factory based assembly Routine quality assurance. Higher labour 
productivity. Safer working.  More inclusive 
and better working environment. Sustainability 
benefits. Improved delivery predictability.

Better defined work instructions. More 
controlled processes. Less risks (e.g. from the 
weather).

In-factory commissioning of building 
management systems and associated 
equipment

Saves time on site. Can reduce a critical path 
activity.

Apply systems engineering methodology.

Table 5.1: Opportunities of Offsite to Deliver Value

Figure 5.3: An example of standardised components and systematised products (courtesy of schockguyan).

Opportunity
• Respond to defined client value parameters such as:

Outcome How

A wider climate change response policy Consider embodied carbon as well as in use 
performance. See figure 6 below.

Maximising building footprint on site Reducing logistics, welfare, site office and 
scaffolding space requirements

Speed to opening all or part of the facility for 
business

Design for manufacture, assembly and 
commissioning. Increase offsite content.

Business operations continuity Avoid closing or restricting facilities, e.g. by 
avoiding use of scaffolding in operational 
areas. Use of mobile cranes at night, reduce 
installation times through exploiting modular 
solutions etc..

Minimising impact on neighbours Reduce the number of deliveries and noisy or 
dusty activities. Take more work offsite.

A holistic analysis of building design and an 
optimised construction rhythm

Package and co-ordinate work packages so 
that they may be synchronised, e.g. erection 
of a steel framed bay / its roof / its floor / its 
cladding. 

Table 5.2: Opportunities of Offsite to Deliver Value

Standard Components

• Deliverable
• Controlled Price
• Accredited
• Catalogued 

Systemised Products

• Functional described
• Guiding Price
• Design principles and 

guidelines
• Tender papers 

available 

Customised Work

• Ground work
• Concrete Work (if not 

pre fab)
• Design principles and 

guidelines
• Sower
• Cables and wires

Average 
percentage 
work
Standardise 
/60%

Systemise 
/25%

Customise 
/15%

Average 
percentage 
cost
Standardise 
/25%
Systemise 
/25%

Customise 
/30%
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Table 5.3: Project Procurement Management Opportunities & Outcomes

19

Stage 3:  Reinvent: 
Transform the industry, deliver better value, 
Requirement
A different approach to procurement involving:

Figure 6: Embodied Carbon of UK Cements vs an example AACM

Action Outcome

Supplier (designer / integrator / contractor) 
selection based upon lean construction 
capability maturity

More efficient project delivery

Demonstration by designers, integrators and 
main contractors of real understanding of 
supply chain capabilities

Projects can be designed for manufacture and 
assembly.

Demonstration that optimum construction 
methods are actually being delivered on site

Higher productivity. Better quality. Lower cost.

Contracts designed to drive improved 
performance and shared benefits from 
productivity improvement demands over time

Better alignment of stakeholders’ objectives 
in the medium term resulting in better client 
value delivery and improved profitability for 
the contractors.

Implementation of proactive, demanding, 
supplier development programmes

Real, sustained, continuous improvement of 
construction supply chains.

Creating robust evidence for clients that need 
to comply with public procurement rules 
demonstrating that they are receiving value 
for money and continuous improvement in 
projects

Less risk that public procurement will default 
to tendering projects to satisfy regulators 
and avoid legal challenges to procurement 
processes whilst enabling construction 
supply chains to focus on improving value and 
productivity.

Managing risk and opportunities more 
collaboratively (e.g. using a single professional 
indemnity insurance policy and improvements’ 
benefits sharing for the project team as a 
whole)

Better decision making within projects. 
Lower cost solutions to problems. Less 
litigation. More collaboration. Ultimately lower 
insurance costs, once the insurance industry 
can understand the benefits.

Whole life cost analysis that transcends the 
capital vs revenue budget divide and truly 
reflects the holistic design, MMC and realistic 
in use case assumptions.

Clients benefit from reduced cost of ownership. 
Less resources are consumed in the long run.

Use of open data standards that allow the 
exchange of information across multiple 
software applications, across many trades, and 
up and down the supply chain.

Reduced data management costs. Faster 
communication and analysis. More informed 
decision making. Improved project delivery.
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Table 5.4: Project Risk & Mitigation Measures

Opportunity

Overcoming Risk

21

Figure 6.1: Offsite Engineering Systems Options

Offsite techniques can mitigate many of the delivery risks and overcome impacts of COVID-19.

• Generally 50% higher productivity
• Transport reduced
• Works generally travel to non-city centre sites; fewer site staff; easing public transport issues
• Smaller stand-alone constant teams
• Better control of PPE
• Ability to set up social distancing work practices
• Easier to stagger work with less impact on residential areas
• Ability to protect supplies and components

Construction Risk Mitigation

Safe Working affects access and team working • Locally available resources
• Use of collaborative technology

Interruption of supply • Library of simple repeatable details 
allows multiple sourcing

• Pre-manufacture approach combined 
with early procurement allows creation 
of time related buffer stocks to the extent 
needed to protect just in time deliveries

Interruption to Construction • Preparation of safe working protocols
• Offsite manufacturing

Legislative changes to design requirements 
require construction changes

• Possible changes assessed for impact 
• Design kept flexible.

6 Design 

Stage 1: Restart
Look at what works can be transferred offsite

Stage 2: Reset 
Establish a strategy to exploit systematised, standard products, and pre-assembled elements in future 
projects. Optimise off site content.
Maximise:
• Factory based assembly and quality assurance
• In-factory commissioning of building management system and associated equipment.

Stage 3: Reinvent
• Understanding how systems engineering methodologies can be applied to the specification and 

delivery of construction projects
• Whole life cost analysis that transcends the capital vs revenue budget divide and truly reflects the 

holistic design, MMC and realistic in use case assumptions.

The ability of designers to reduce risk and deliver value by adopting offsite solutions will depend on 
the project stage. However the direction from the government is clear that the team must be “Planning 
for the minimum number of people needed to be on site to operate safely and effectively”, i.e. looking 
to adopt offsite methods wherever possible. For existing projects this is likely to focus on working 
with trade suppliers on elemental solutions whilst for new designs platforms, systems and other full 
volumetric modular solutions can be considered.
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Figure 6.1: Offsite Engineering Systems Options

Et parisciis aut faccusa

Construction 7
Stage 1: Restart
• Initiate setting up factory-like pre-assembly work areas
• Look at what works can be transferred off site
• Risks related to cash flow and materials availability issues at suppliers
• The need for workers on site
• Duration of works on site
• Waste needed to be removed from site

Stage 2: Reset 
• Establish a strategy to exploit systematised, standard products, and pre-assembled elements in 

future projects. Optimise off site content.

Maximise:
• Exploiting assembly type operations with personnel trained in that specific assembly process to 

minimise the number of people working in the same area
• Factory based assembly and quality assurance
• In-factory commissioning of building management system and associated equipment.

Stage 3: Reinvent

• Understanding how systems engineering methodologies can be applied to the specification and 
delivery of construction projects

Stage 1: Restart
• Possible use of offsite manufacture and assembly centres

Figure 7.1: Use of Preassembly Areas

Stage/ Package • Restart • Reset • Reinvent

Structure Review how offsite 
can be exploited for 
current designs. Reflect 
on where a different 
approach could be 
used next time.

Exploit manufacturers’ 
process capabilities, 
including dimensional 
tolerances & define 
onsite requirements for 
integration

Design for multi-
disciplinary sub-
assemblies and 
assemblies. Make 
assembly error 
proof. Design 
for multi-skilled 
assembly working 
rather than for 
construction in a 
factory.

MEP Maximise pre-
assembly and factory-
based testing and 
commissioning. Exploit 
modular cabling & buss 
bar modularity.

Facade Understand 
manufacturer’s process 
capabilities and co-
ordinate design to 
eliminate need for 
secondary structural 
elements & expensive 
adjustable fixings

Fit out Design for factory fit 
out of volumetric and 
panelised modules 
(including transport & 
lifting considerations)

Panelised systems Design larger scale 
assemblies.

Design for 
efficient assembly 
in factories and 
on site, with 
installation 
durations 
balanced 
with those of 
related building 
elements.

Whole Building Look for opportunities 
to optimise the 
construction sequence 
as a whole rather than 
for individual packages.

Balance erection 
times for large 
scale assemblies 
into buildings and 
minimise overall 
project duration

In this case a DFMA approach to design and procurement will be required. This will involve a 
redefinition of the designers’ roles.
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Stage 2: Reset

Figure 7.2: Procuring for Offsite (RIBA) 

Stage 3: Reinvent

• Understanding how systems engineering methodologies can be applied to the specification and 
delivery of construction projects

The opportunities identified in section 5 are explored on a package and whole building basis. These are 
applicable across a range of building sectors.
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Conclusions & Next 
steps

The Client’s Role is key, as always.
In this context their leadership will no doubt make a difference. Some useful aspects include:
• A collaborative approach to procurement
• Identifying opportunities for common solutions to designs across programmes and portfolios
• Setting Minimum levels of pre-manufactured value (PMV)
• Removing barriers to high performance by designers and suppliers
• Expecting (demanding) evidence of continuous improvement and supply chain development from 

their direct suppliers (both consultants and contractors).

Figure 8.1 New Project Cycle  
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The PM Role

The Project Manager Role will continue to control most, if not all of the expenditure. Their attitude 
towards making this happen rather than continuing to deliver projects as they have been before 
will make a substantial difference.

• Initiate design for manufacture and assembly studies at an early stage and take on board the 
different implications for setting up the project plan and cash flow assumptions.

• Procuring for packages in a way that at least does not disadvantage offsite supply options is 
necessary to get the most value from this. (Avoid using designs which have already restricted the 
offsite opportunity).

• Establish lean visual management tools for monitoring and controlling progress but aim not to 
exploit the additional transparency this gives into unfairly penalising suppliers for problems that 
may have been less apparent if a traditional approach had been followed. Rather look to use the 
learning to drive continuous improvement.

• Focus attention on managing the onsite/offsite interfaces (e.g. physical/timing/logistics).

Figure 8.2 Designing for Offsite   

The Wider Team’s Role

Following the Road Map set out by the CLC will require a coordinated effort. To achieve this the industry 
will need to come together and adopt common approaches and standards. We would encourage:

Action Outcome

Focus upon delivering value as viewed from 
the client’s perspective, not restricted to the 
triumvirate of time, cost and quality. Consider 
climate change, whole life costs and impacts 
on their business operations.

Better decision making. More satisfied clients. 

Apply lean principles to everything we do. Eliminate non-value adding activities and 
improve construction productivity.

Need for individual action, collaboration and 
common platforms

Development of the Construction Innovation 
Hub’s Construction Quality Planning (CQP) 
process.

CQP is based upon Advanced Product Quality 
Planning (APQP), a process already used widely 
across leading manufacturing sectors like 
aerospace and automotive.

It defines an approach for those firms which 
supply the construction sector with new 
products and assemblies that form part of 
tomorrow’s offsite manufactured buildings.

CQP ensures parts are fit for purpose, e.g. they 
comply to the specification for a “platform” 
into which they are integrated.

The development and use of open standards 
such as buildingSmart International’s for 
software agnostic exchange of information, 
including the buildingSMart Data Dictionary 
and the Digital Supply Chain.

Improved information management. More 
opportunities to work internationally.

A partnering approach to delivering buildings Adopting new forms of contract and better 
alignment of stakeholders’ objectives.

Figure 8.2 An Offsite Centric Response
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This new industry will require new skill sets but achieve higher productivity, higher quality, better health & 
safety statistics and improved sustainability.

The New Skills Required

PM & Logistics

Manufacturing & 

process

Design management

Materials expertise:

steel, light gauge, 

precast, timber

QA & compliance

An approach that delivers 

value throughout the supply 

chain by understanding the 

benefits of MMC, match these to 

markets advises stakeholders 

and design select and monitor 

implementation 

Construction 

Sector 

Traditional players exit

Manufacturing 

based approach

Disruptors and new 

industry players enter

Figure 8.3 Offsite Skills Requirements

The Benefits of Offsite Construction are set out in CIRIA’s recent report “Methodology for Quantifying the 
Benefits of Offsite Construction”. They are so widespread that it has been suggested that the only reason 
offsite methods are not more widely utilised is due to embedded behaviours. The current crisis could well be 
the catalyst to break those behaviours and reform the industry.

What the Construction Sector Could Look Like

Figure 8.4 What the Industry Could Look Like

As demonstrated by interior design and fit-out, standard products do not have to result in uninteresting 
buildings. Let’s demonstrate how exciting buildings and facilities may be delivered efficiently, safely and 
predictably to a high-quality standard, exploiting offsite methods.

Let’s do this in ways which help us recover from the impact of the current pandemic. Let’s take a little 
time to re-plan our current projects where we can accelerate them. Let’s take a different approach 
to specifying and designing our following projects. And let’s be open minded about re-inventing our 
industry over the next two years. 

Incorporating more manufactured components and assemblies is most easily achieved if strategies 
are developed across programmes of projects and project portfolios. The CIH is currently developing 
its Construction Quality Planning (CQP) process which will help us do this reliably. It will involve thinking 
about projects to design products as well as our usual focus upon projects to deliver buildings and 
infrastructure. This will often need to be done away from the critical path of facility delivery projects. To 
get the most out of this, it will need major clients to analyse their project pipelines and their suppliers to 
reconsider their delivery processes and how their supply organisations need to develop. We should be 
thinking about how we are going to reinvent whilst we are resetting. Let’s turn this crisis into a driver of 
sustainable and continuous improvement. Let’s recognise and grasp the opportunity. 
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