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Executive Summary

Construction has a significant role to play in improving national productivity and creating the assets which society needs to
function efficiently. All the while, it needs to address skills shortages, safety and wellbeing challenges, errors and waste. This
report shows that the Government ambition for the adoption of Product Platforms through its social infrastructure pipeline can

help address some key challenges in construction and make an important contribution to national GDP.

The case for change

The UK has a chronic productivity problem, falling behind the likes of France
and Germany by as much as 20% and costing the average household some
£5,000 per year. The construction sector could help to improve the country's
productivity performance and drive national GDP growth. The sector’s unique
role in driving growth across the economyand supporting public services
stems from its scale at 9%+ of GDP, contribution to the creation of half of the
nation’s physical capital, and its supplychain.

However the industryfaces a number of challenges, manyassociated with

the cyclical, volatile and fragmented project-based approach adopted in

response to the commercial environment:

+ 30% of workplace fatalities taking place in construction

» Significantwellbeing issues, with rates of suicide in construction being
twice as high as other occupations

* Ahighdependence on,andincreasing shortfall in, labour. This shortfall in
2022 equatedto a loss ofaround £2.6bn of output, with 30% of the
workforce over 50

* Upto 20% of projects costs —as much as £23bn each year — associated
with making and rectifying defects

To fulfil the sector’s potential, radical policyintervention is required to change
the way we buy and deliver buildings and drive up productivity. Publicly
procured social infrastructure represents around 14 per cent (£89 billion) of
the total investmentpipeline ofthe construction industryover the 2020s.

Governmentprocurementofconstruction services therefore offers a
significantlever for transforming the sector, and the mass adoption of Product
Platforms could help achieve this goal. Product Platforms could lead to
permanentshifts in productivity, enabling the sector to reduce costs and/or
increase production, with potential knock-on impacts on the economy.

What “good”
looks like

©)
To respond to these challenges, the construction
sector therefore needs to:

* be alot more productive
the gap between output and productivity has
widened in the past decade and this acts as drag
on the economy

* be saferand less dependent on labour
Over a third of UK construction workers are over 50

< makefewererrors
Defect remediation can accountfor 10-20% of
projectvalue

* generateless waste
and construction generates 60% of UK waste [by

weight]
And, mostimportantly

» create the best possible assets because these
underpin the operation of other sectors of the
economy

Analysis of the Government’'s Outcome Delivery Plans
points towards social infrastructure that prioritises high
skilled jobs thatcan build on knowledge for continuous
improvement. Health ofusers of social infrastructure is
particularlyimportantto government, with a hospital
modernisation programme underway. Social
infrastructure should also be resilientto cope with a
changing population with circularityalso in mind.

The value of platforms in

construction

Product Platforms supportanincrease in productivity which will:

* Reduce construction costs by up to 31%, worth upto £1.8bn a year to
Government’s social infrastructure spending alone

» Provide a multiplier effectto increase real GDP by up to £7.8bn a year
on a sustained basis

They do this through an integrated approach to commonalityand variability
across multiple projects, providing the benefits of manufactured approaches
while catering for the project-specific needs ofclients and users ofbuildings.

In increasing productivityand adopting more manufacturing approaches,
Product Platforms canincrease safety and reduce dependence on labour:

This will also improve economic and broader wellbeing through reduced
cyclicality; reducing demand for labour overall and drawing from a broader
pool of workers who can be distributed across the countryand support
levelling up.

Reduce errors and waste

Economies ofrepetition are enabled by utilising Product Platforms. This
reduces errors and waste due to the learning curves realised byrepetition,
contributing to process improvement.

Improve the quality of the assets created

By introducing a manufacturing approach to social infrastructure, more control
is achieved in the manufacturing and assemblyprocess. This meansthatthe
value requirements setoutat the start of the projectare more likely to be
achieved, improving outcomes for stakeholders involved.
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The value of Product Platforms —in construction and beyond

GDP
impacts

Within the construction sector

Direct productivity gains worth an estimated £1.8bn
p.a. (in 2023 prices)in the construction sector

Reductions in the unit costof social infrastructure programmes
arising through:

Economies ofscale and scope

Reduced wastage

Enhanced qualitycontrol and minimised risk of rework
Solution optimisation and continuous improvement

Improved construction sector resilience:

Reduced reliance on a diminishing construction workforce
Enhanced workforce attraction/retention through improved
working conditions and geographic spread of labour pool
Increased clustering of activity in manufacturing hubs opens up
opportunity to develop specialist (butrelatively lower cost) labour

Beyondthe construction sector

Product Platform-enabled productivity gains unlock GDP growth across the wider economy,
worth an estimated £4.7bn to £7.8bn p.a. in the long-run (in 2023 prices)

» Productivity-driven increases ininvestmentin the economyand increased trade between construction and other
sectors ofthe economy, and generates additional, economy-wide GDP growth

Cost savings to the Government from reducing the costs ofsocial infrastructure construction and increased tax
receipts from increasing whole-economy GDP growth:

+ Thesecould fund reduced taxes or investment — or a combination ofthe two. Lowering taxes has a positive
effect on household income, enabling households to consume and save more (which is the equivalent of
future consumption)

The increase in household savings will supportan ongoing long-term increase in investment, reflecting the
impactof Product Platforms on investmentreturns across the economy
Alternatively, in a ‘Business as Usual’ fiscal scenario, the higher tax receipts could be used to cover the costs
of the transition to Product Platforms (such as changes to Government’s procurementprocess and direct
business supportinitiatives in the sector)

* Increasedreal incomes for households from economy-wide GDP growth

pools
/ . . . .
Construction workforce benefits: Wider national social value:
* Reduced on-site safety risks, avoiding the negative health and * Levelling up the economy:
wellbeing impacts of workers who experience accidents L . : : .
gimp P » Throughthe redistribution of construction related jobs (and knock-on economic activity) beyond large
» Safer, more stable, more pleasant and more inclusive conurbations to regions with strong manufacturing bases, such as placesin the Midlands and North
employment ata more consistentlocation . . L :
Wider * Environmental benefits and contribution to net zero:
* Increased opportunity for longer-term, more meaningful . : . . : .
benefits AL A : D - .
wellbeing initiatives, targeting a reduction in suicide rates Reduc_tlon in materials waste and the use of more efficientconstruction processes will reduce embodied and
not operational carbon
captured » The shiftto off-site construction will reduce negative local environmental impacts of on-site activities, e.g.

in GDP

noise, emissions, traffic disruption
* Opening upthe circulareconomythrough repeatable and manufactured components used across assets

* Improved quality of buildings:

» Enhanced userexperience, contributing to the wellbeing ofusers (e.g. attainmentlevels in schools, recovery
rates in hospitals, life satisfaction in social housing)
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What are Product Platforms?

Product Platforms are an integrated approach to commonality and variability across multiple projects, providing the benefits of
manufactured approaches while catering for the project-specific needs of clients and users of buildings. They are well adopted in other
industries as a means of delivering mass customization: offering customer choice and high quality at near mass-produced prices.

Product Platforms spandesign, production,
commercialand use,and comprise:

Theycandeliver socialinfrastructure facilities
30%cheaper

@

Standardised repeatable components

e Akit of parts which are digitally designed and can be configured and
combined with complementary, bespoke elements within a defined
technical framework to produce customised buildings (or parts of
buildings) that enable improved outcomes, best-value procurement and
efficient delivery

Standardised repeatable processes

* Asuite of repeatable processes that de-risk design and business case
development through optimising best practice

People and relationships

* Longer-term and strategic relationships based on defined technical and
commercial interfaces which allow innovation to take place at multiple
levels of the supply chain and continuously improve, driving economies
of repetition

Design

Manufacture

Assembly

Fast-track development and approval

. : : Continuous value
using tried and tested solutions

management
through the

Robust, adaptable designs based on )
delivery process

data and feedback

Increased value in .
Reduced waste and over-ordering

decarbonisation

investments due

to pipeline of Improved forecasting due to reduced
demand volatility and variability of demand
Redgjl_ced r\]/.arr:abllltty{_ m;_:ompfoner!';sl, Repeatable
enabling higher utilisation of capita solutions enabling
Enables increased investment due to E(rzzcl:grement at

repetition and continuity

Mitigate delivery risks
by simplifying
processes and
increasing certainty

Manufactured solutions with pre-
engineered interfaces and improved
tolerances
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Unlocking the value

of Platforms

In order to unlock the value of Product Platforms, we need to achieve economies of repetition.

Changing Government Procurement Models

The Governmentis a major customer ofthe construction
sector. Over half(53%) of the UK’s £649 billion investment
pipeline between 2021/2 and 2030/1 is publicinvestmentin
social and economicinfrastructure, as estimated bythe
Infrastructure & Projects Authority and National Infrastructure
Commission.

Of this, around a quarter (26%) is social infrastructure (89
billion). This means publiclyprocured social infrastructure
represents around 14 per centof the total investment
pipeline ofthe construction industryover the 2020s.

Cross-departmental harmonisation, digitisation and
rationalisation, (as per The Construction Playbook), of
requirements, spaces and adjacencies will be needed to
reduce the variability with which requirements are articulated.
Developmentand use of consistent data structures across
products, suppliers and systems will help to understand
performance and supportcontinuous improvement.

Pipeline aggregation and visibility, which where possible
should be evened out using a portfolio approach, to enable
more strategic supplier relationships across the sector and
consideration of “horizontal” procurementas a means to
aggregate demand for common parts with consistent
technical requirements across multiple projects.

Changing our Supply Chain Models

Construction is highlyfragmented, with the largestof firms
having a relatively small share ofthe overall marketcompared
to other industries. A shift to manufacturing approaches may
lead to consolidation as a competitive advantage, leadingto a
smaller number oflarger firms.

The aim of a disaggregated supplychain on its own may not
supportthese ambitions. Procurement policy, and the role of
smallerfirmsin creating value, need to be considered during
the adoption of platform approaches.

Harmonise,
N ) [ digitse, , .. .
Clients rationalise Clients

Buy requirements
‘vertically’ Buy
> ‘vertically’
Jg — o~ ™
h o it Tier1 N S 2 3 Project-
.§ o .§ ) § —~ ¢ é =) ° o focused
(=) =] [=) - & a o o
Il P I N Il P Tier 2 é‘
Tier3 Q@
Tier 4
Tier 5 Production
-focused
Tier 6 N LY ™
N . N X N
L N e

X X X
T S
®) O O O ®)
QU Y Y Y S

An “aggregated” supply chain A “disaggregated” supply chain

Projects are specified and purchased
‘vertically’. Many organisations undertake
specialist activities, coordinating on a
project-by -project basis.

Projects can be specified and purchased
‘horizontally’, and v ertically . Suppliers can be
decoupled from the project design, allowing
scope for repetition.

Locking in Economies of Repetition

Evidence from industries from automotive to aviation, and software to Fast
Moving Consumer Goods (FMCG), highlightthe potential of “economies
of repetition”. These refer to the benefits of fixed repeating patterns of
work over multiple cycles, creating improvements in performance based
on technical and human factors such as waste reduction, process
improvementand operator learning. These factors have been seento
reduce costof a productby as muchas 70%. These are closelyrelated
to, but not the same as, economies ofscale, with the latter failing to be
effective in a portfolio of variable projects or products such as
construction.

The project-centric approach (from funding and requirements to design
and delivery) in construction drives decentralised decision-making and
financial control at a projectlevel, with a need for local adjustments atthe
construction site. The uncertainty factors of incomplete specification, lack
of uniformity, and unpredictable environmentmake the use of standard
materials combined with craft labour an appropriate strategy, as opposed
to the standardised activities and associated abilityto share bestpractice
that has been adopted in other industries.

This strong emphasis on individual projects favours a narrow perspective,
both intime and scope, with the widely-held perception thatcompetitive
tendering promotes costeffectiveness and efficiency. All this drives the
relationships among parties to be transactional, and typified by market-
based, short-term interactions between independentfirms.

This uncertainty prevents economies ofrepetition underpinning platform
approaches from taking hold effectively, since there is insufficient stability
technically, commerciallyor organisationally.

Changing our Procurementand Supply Chain models will lockin
economies ofrepetition.
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Introduction

The case for
change

» The strategic background, current
state of the construction industry,
and a baseline state and current
challenges

The economic
opportunity

» Quantitative macroeconomic
modelling ofthe impacts of
Product Platform adoption across
the governmentestate

This document provides an analysis of the implementation of Product Platforms across the UK public sector social
infrastructure estate, as recommended by government policy.

The report is split into five sections, as set out below. These provide:
1. Anoverview of key terms and concepts including construction, manufacturing, supply chains and Product Platforms;
An overview of the drivers for change, including comparisons with manufacturing;

3. An analysis of the economic implications of Product Platforms, including construction cost savings, industry
structure and impacts on GDP;
An analysis of the broader potential impacts of Product Platforms, including employment opportunities and an
analysis of Departmental Outcome Delivery Plans; and
5. Reflections on creating the right environment for Product Platforms to deliver benefits.

Broader
opportunities

* Qualitative assessmentofbroader

environmental, human and social
impacts of Product Platform
adoption across the government
estate

Reflections

» Reflections onthe study, focused
on creating the rightenvironment
for platforms to succeed
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Government policy promotes mass implementation of
Product Platforms for construction.
Thisreport provides an assessment of the impacts.

The Governmentis aiming forthe mass adoption of Product
Platforms by 2030'as a means ofdelivering time and cost
efficiencies in the construction of bultassets, as well as
improvements in the end quality and sustainability®.

The Transforming Infrastructure Performance (TIP) — Roadmap to
2030, published in 2021, sets outhow the Governmentwill, through
a platform approach, “generate societal outcomes from its pipeline,
by enabling a disaggregated manufacturing industrythat creates
stable andinclusive employmentwhere jobs are mostneeded.”

The Product Platform Rulebook suggests thatthe construction
sector should become more like the manufacturing sector. ltshould
leverage the “re-use of common components, processes,
knowledge and relationships for manyyears to deliver mass
customised products ata reduced cost, fasterand with lower risk.”

Re-using the same designs repeatedlyis expected to allow firms to
unlock economies ofscale and focus on productivity improvements
and high value components. The Rulebook suggests there is
potential for a range of benefits at the firm level.

In some cases, these will translate into economic impacts that, in
principle, can be monetised and will therefore be reflected in
national GDP (and within the scope of this study). These include
improved productivity, efficiency and predictability of construction
processesand reductionsin costthrough standardised, repeatable
solutions thatleverage economies of scale and scope. Specific
examples include lower developmentcosts, reductionsin on-site
labour, minimised risk of rework, and opportunities for solution
optimisation and continuous improvement.

1 Defined inthe Hub's Praduct Platfarm Rulebook as “common, repeatable assets with interoperable components to drive a new market for manufacturing in construction.” A goodexample ofa physical plaformis the Department for

Education's . This seeks to deploy annexes housing low carbon heating manufactured offsite.

2 The Infrastructure and Prgects Autharity, which reports to HM Treasury and the Cabinet Office, held a cansuitation on the use of platforms in 2020.

Some benefits are likely to be only partly reflected in national GDP,
such as a wider, more diverse supplybase, which mayhelp reduce
costs (which will be reflected in GDP) but also help address regional
economicinequalities (which will notbe reflected in national GDP).

Other benefits will generate welfare gains for societythat are not
directly reflected in the money economyand national GDP (and are
not therefore within the scope of this study). These include
enhanced qualitycontrol and reductions in on-site safetyrisk,
reduced carbon footprints and changes in local environmental
impacts.

This report presents an assessmentofthe opportunities of Product
Platform delivery and their impacton the UK economy. This
includes economic, societal and environmental factors, based on
the Value Toolkit categories, which are compared with cross-
Departmental Outcome DeliveryPlans.

The focus in the literature to date has been how Product Platforms
should be rolled outrather than on assessing the nature and scale
of the potential benefits, aboutwhich there are gaps in the evidence
base:

» Product Platforms are at an early stage so the scale of the
productivity gain at the firm / sectorlevel is not observed or
guantified

» There is alsono observed or quantified evidence abouthow firm /
sector level effects transmitbenefits into the wider economyand
societyas a whole

The aim of this study is to address the evidence gap abouthow firm
and sector level benefits generate widerimpacts. The following
introductory section sets outthe key concepts and common
definitions ofthe sectors related to this study and how it links to
Platform approaches.


https://constructioninnovationhub.org.uk/wp-content/uploads/2022/09/The-Product-Platform-Rulebook_Edition-1-1.pdf
https://www.cibsejournal.com/technical/bundles-of-energy-the-platform-approach-to-decarbonising-schools/
https://www.gov.uk/government/consultations/proposal-for-a-new-approach-to-building-call-for-evidence/outcome/proposal-for-a-new-approach-to-building-call-for-evidence-summary-of-evidence
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What is
construction?

Constructionis alarge and diverse sector — covering everything from creation, to repair,
to improvement, and to demolition ofthe built environment. It covers hospitals and
highways, solar farms to sewage works, and nuclear power stationsto high speed rail.

In economicterms, itcontributes around 6% of total gross domestic product, or £142bn
per annum. It employs 2.1 million people, or 7.8% of the workforce. Amostonein five
UK businessesis a construction business (ons)

Thesefigures are based on standard industryclassification (SIC) codes, which places
Constructionin Section F. This is then divided into three divisions: 41 (buildings), 42
(civil engineering) and 43 (specialistconstruction firms).

If we factor in the otherfirms which are generallythought of as “construction”, the picture
is much larger:itincludes along and complexsupplychain, plant hire and designers,
along with other services such as legal and employment.

Table 2A: Comparing coverage of this study with industrial classification

ONS classification of

Covered by this

analysis construction
Contractors Yes Yes
Consultants Yes No
(architects, engineers, QS,
projectmanagers)
Offsite manufacturers Yes Depends on the company
Building materials and Yes In output, not accounts
components
Merchants and wholesale Not explicitly No
Plant hire Not explicitly When supplied with
operators
Logistics and storage Not explicitly No
Client construction teams No No

(maintenance, utilities etc.)

o
GJ. Inputs

Downstream outputs

Construction H E Intermediate E Capital
n / £373bn Eﬁ Users Creation

£230.7bn Total output £167.5bn £205.5bn
Total Total
7 ~
Materials and £20.2bn  Housing
Repair d
components 2% e o

households )

£13.3bn  Cement, lime and
6% plaster

£17bn Education

8% (Primary, secondary
and tertiary

£4.5bn Professional

3% Services
(Financial ~ activities,
insurance and
management
consultancy)

£12bn Fabricated metal

roducts
% ’ £10.1bn Transportation and

5% Storage
(Warehousing and
support  activities for
transportation)

£7bn Carpentry, joinery
3% and other wood
products

Rents paid to capital
(net taxes)

£5.9bn Public

4% Administration
(Economic and social
infrastructure,
including defence and
justice) activities

£6.6bn Electrical

206 equipment £9.4bn Electric power

5% infrastructure
(Power stations,
electricity pylons and
sub-stations)

£20.8bn  Other merchandise
9% goods
(such as bricks, stone,

£4.6bn Retail industry
and machinery)

3% (DeparT ment or
specialised  stores)

£6.4bn Retail industry
3% (Department  or

+ specialised  stores)
i ™ £3.5bn Electric power
H 0, infrastructure £4.0bn Water
SerV|CeS and rental 2% (Power stations, 2% Infrastructure

electricity pylons and
sub-stations)

(Water collection and
treatment, sewerage
etc)

£6.8bn Architectural and
3% engineering
semices
£128.8on Other domestic
T7% users
(Industrial
manufacturing,
healthcare, recreation
etc)

£69.4bn Other sectors
34% (Industrial
manufact uring,
healthcare, recreation
etc)

£5.5bn Rental and leasing
2% services Construction of Buildings
(Dwellings, offices, retail stores and other
public / utity buildings etc.)
Civil Engineering
(Motorways, streets, bridges, tunnels,
railways, sewerage systems, industrial
facilities, pipelines, electric lines etc.) 0
Specialised Construction 44%
Activities 0, P :
(Demolition,  site preparation, electrical 55% Capltal creation
installation,  plumbing installation, <1%

bn Financial services
pt insurance and
ion  funding)

N e e o o

Intermediate Use

£154.8on Other services

£230.5bn total intermediate inputs
+ £61.3bn wages

+ £79.3bn rents £373bn

+ £1.8bn taxes = outputsold

67% (such as installation,
real estate,
employment and legal
services)

Households

plastering, joinery, scaffolding etc.)

<1% Exports

~

Source: Analysis of ONS Input-Output table (2019) indexed to 2022, basic prices.

Construction draws upstream inputs from 64 otherindustries (from mining to machinery), and its outputs are
consumed by 71 other industries. Over half of the inputs to construction firms are from other construction firms,
representing the significantlevels of sub-contracting and complexity of supplychains in the sector.

Compared to manufacturing, which has 24 divisions and contributes 9.2% oftotal economic output, construction
is much less granularwhen measured atan economylevel. This matters because itis difficultto measure the
impacts ofinterventions at a sector level when measurementis coarse and incomprehensive.

This documentconsiders the impacts ofwidescale Product Platform adoption across partof the construction
industryin its broadestsense —as illustrated in Table 2A.
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What is a
manufacturing
approach?

Manufacturing is the creation or production of goods in a with the
help of equipment, labour, machines, tools. From craftmanship to
3D printing, manufacturing has changed significantly.

Strictly, manufacturing involves three types of activity: casting and
moulding; shearing and forming; and machining. Joining or
combining components are assemblyactivities. A manufacturing
approach to productionis broaderand is one which focuses on
standardisation, repeatability, efficiency, and continuous
improvement—allin a controlled environment. It involves using data
and metrics to optimise processes and reduce waste, while
prioritising customer value and flexibility in design and production.

Before the industrial revolution, manufacturing was primarilydone
by hand, and goods were produced slowlyand expensively. This
changed in the 18th century when the steam engine was invented,
leading to the developmentof large factories and machinerythat
could produce goods faster and cheaper than ever before.

During the 19th and 20th centuries, manufacturing continued to
evolve with the introduction of mass production techniques, such
as the assemblyline, which made itpossible to produce goods in
large quantities ata lower cost (for example the Model T).

In the mid-20th century, computerisation revolutionised
manufacturing, leading to the developmentof computer numerical
control (CNC) machines that could automate manymanufacturing
processes. This resulted in greater precision and efficiencyin the
production of goods, resulting in lean manufacturing (for example
the Toyota Production System).

Today, manufacturing is undergoing another major transformation
with the rise of digital manufacturing technologies, such as 3D
printing and the Internet of Things (loT). These technologies are
making mass customisation possible —the production of
customised products on demand, while reducing waste and
environmental impact.

Product Platforms (or a platform approach) underpin many
methods of mass customisation acrossindustries, from electronics
to automotive to consumer goods. For example, Apple's iPhone is
based on a Product Platform that allows for the creation of multiple
models and variations, while still sharing manycommon
components and features. Similarly, many car manufacturers use
Product Platforms to produce multiple models from a common setof
parts and components.

The growth of ProductPlatforms has been enabled byadvances in
digital design and simulation tools, which make iteasier for
manufacturers to create and test new platform configurations. In
addition, the rise of digital manufacturing technologies, such as 3D
printing, has made itpossible to produce customised components
and modules more easilyand cost-effectively than ever before.

They offer the primary benefitof providing increased choice to
customers whilstensuring thatderivative products (individual
customised products made using the platform) are economically
attractive.

Figure 2A: Evolution of manufacturing from craft production to mass
customisation. Construction can shortcut this process.

a
L= Mass
85 :
ok~ production
S
g \
S
Q Lean
g P manufacturing
n <
o=
g 25
S &5
El
o s
E
c o8
© Q= 7 Mass
€ 35 q customisation
= »§§ \ Opportunity for
g Eg \\ construction
o
@]
©
8
8 Craft
“C’g production
32
Low - full o High — full
Y Level of customisation 9 y
standardised bespoke

The Customer Order Decoupling Point (or CODP)is the pointinthe
value chain for a product where activities are linked to a specific
customer order. The more decoupled, the more production takes
placein isolation ofany one order.

Decoupling points ¥ define how much of a design or production
processis postponed until a customer orderis placed.

expensive -v

products Engineered to order (ETO): Every aspect of the production process is postponed

v

Configure to order (CTO): The order is ‘menu’ driven to determine the configuration

Forecast-driven Customer-order driven
Make to order (MTO): Manufacturing of a standard product is postponed

anadsiad Ajddns

Assemble to order (ATO): final assembly is postponed
Cheap,

o, D V

products Make to stock (MTS):stock is assigned to orders late inthe supply chain

annadsiad puewsq
(sawn pes| Joplo fenpialpul Buisealour)
JUSIUOD MJom dH19ads-Jawolsnd Buisealou)

For example, standard, commodityproducts such as standard steel
plate are produced in isolation ofany one customer placing an
order. However, a bespoke steel plate for a particular columnon a
particular hospital would onlybe designed, engineered and
produced after a specificorder has been placed.

The position ofthe decoupling pointhas a significantimpacton
production efficiency, storage costs and the quality and scale of
logistics. Production typicallyscales (and unitcosts fall) by pre-
completing design, production and assemblyin advance of a single
customer order (mass production).

Constructionis currentlymostly“Engineerto order” (ETO) — more
like the bespoke column, or craft production —whereas much of
manufacturing is more like the production of standard steel plate, or
mass production. Since itis infeasible to assemble a productwhich
has not yet been designed, this makes adoption ofa manufacturing
approach difficultin construction supplychains.

Product Platforms change the decoupling pointfrom ETO to CTO.
This is done by placing certain constraints on the ordering process —
for example in the form of menu-driven configuration and having
predetermined interfaces. This maintains customisation within
certain bounds while unlocking opportunities to leverage more
optimal decoupling strategies within the supplychain.

The resultis that a greater quantity of inputs can be produced using
repeated methods, whilstavoiding providing identical solutions to a
marketwhich requires variability.
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What are Product
Platforms?

Product Platforms are an integrated approach
to commonality and variability across multiple
projects, providing the benefits of manufactured
approaches while catering for the project-
specific needs of clients and users of buildings.

They are well adopted in other industries as a
means of delivering mass customisation:
offering customer choice and high quality at
near mass-produced prices.

Product Platforms span design, production, commercial and
use, and comprise:

Standardised repeatable components

A kit of parts which are digitallydesigned and can be
configured and combined with complementary, bespoke
elements within a defined technical framework to produce
customised buildings (or parts of buildings) thatenable
improved outcomes, best-value procurementand efficient
delivery.

Standardised repeatable processes

A suite of repeatable processesthatde-risk design and
business case developmentthrough optimising best
practice.

Yo
’@ People and relationships

Longer-term and strategic relationships based on defined
technical and commercial interfaces which allow innovation
to take place at multiple levels ofthe supplychain and
continuouslyimprove, driving economies of repetition.

/

WA

[ I\ /
\

A Product Platform in construction balancesrepeatability and
variability across asetof projects. By being able to use repetitive
products, processes, people and knowledge, Product Platforms can
deliver productivity improvementsthatare considered in this report.

Product Platforms still deliver optimum value to the customer by
balancing repeatabilitywith variability using standard interfaces, so
bespoke requirements can be efficiently designed for, builtand
integrated whilsttaking advantage of the productivity gains achieved
by using repeatability

The combination of common, repeatable assets with complementary
elements, broughttogether with standard interfaces, enables a
Product Platform to be extended to produce productfamilies (a
group of related products that share common features) thatserve a
variety of marketsegments (assettypes, or clients).

Product Platforms, as the name suggests, are defined in terms of
the derivative products which can be created using thatplatform.
Products can differ, meaning Product Platforms can be applied at:

A single element level — for example, hot rolled structural
steel sections use repeated supplychains, materials,
equipment, processes and qualitycontrol to produce different
sections for a range of applications. These need to be
customised and arranged with other elements to create a
system or part of a building;

A single system level — for example, Modular MEP systems
are prefabricated Mechanical Electrical and Plumbing (MEP)
modules thatcan be configured into a sub-assemblyoff-site
for easyinstallation on site.

A ‘cluster’ level — for example, hospitals comprise a series
of different departments, each with their own standard
rooms, provisions, staffing levels, equipmentand layout.
These needto be arranged and combined with other
departments to function as a hospital.

\/

Awhole building Supermarkets use a standard design and
pre-engineered componentsto rapidlydeploy bespoke
footprint buildings using standard components.

Developing and adopting Product Platforms is nottrivial. Automotive
companies spend billions. For example, Volkswagen Group spentin
the region of £50bn developing their MQB platform, from which over
32 million derivative vehicles ina 10 year period were produced.

In industries where Product Platforms are successful,decoupling
points avoid Engineerto Order, have consolidated supplychains,
maximise productrepetition and work across their supply chain for
continuous improvementopportunities

Limited evidence or not observed

- Observed to some degree

- Observed

Decoupling Points

Supply Chain Collaboration
or Consolidation

Product Repetition

Degree of prescription or
shared qualitystandards

Key Supply Chain Attributes of Listed Sectors
Key areas which predicate success of Product Platforms include:

1. Organisation: developing successful Product Platforms
involves multiple functions and mustnotbe seen as solelyan
engineering or procurementchallenge. The fragmented nature
of construction means thatthis requires buy-in from clients to
construction firms, and suppliersto regulatorybodies.

2. Stability: Product Platforms require long-term planning and are
bestsuited to markets with low productinstabilityor
architectural change. The construction industry currently
experiences alot of variation from project-to-project, which
needs to be managed.

3. Expectation: A successful platform balances stabilitywith
customisation expectations, allowing for choice in areas most
valuable to the customerwithoutcompromising standardisation
and quality during production.

Product Platforms are referenced in the Construction Playbook,
encouraging their uptake in the constructionindustry. The IPA
Transforming Infrastructure Performance: Roadmap to 2030 aims to
mandate platform approaches to social infrastructure with
repeatable designs.

For further information on

definitions and implementation

of Product Platforms in
construction, please see the


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1102386/14.116_CO_Construction_Playbook_Web.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1016726/IPA_TIP_Roadmap_to_2030_v6__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1016726/IPA_TIP_Roadmap_to_2030_v6__1_.pdf
https://constructioninnovationhub.org.uk/media/rp2i3lfb/the-product-platform-rulebook_edition-1.pdf
https://constructioninnovationhub.org.uk/media/w1eliitx/cih_ed1-2_the-rulebook.pdf

M
MOTT M

MACDONALD

The Value of
Platforms
in Construction

Executive
Summary

Introduction

The case
for change

Economic
opportunities

Broader
opportunities

Reflections

|-

COMETIUCTION
k MEOYATION HUS
& ™

What Is
productivity?

Economy
How cheaply are inputs
being purchased?

Productivity
How much output is produced
for each unit of input?

Money ~—>

Effectiveness
How do outputs affect
desired outcomes?

Allocative efficiency
Finding differentw ays of achieving better
outcomes w ith fewer units of input.

1 r

Productivity x Effectiveness.

Technical efficiency
~- Doing w hatwe currently do, but better
and cheaper. Economy x Productivity.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

J Overall efficiency

Productivity is a measure ofhow well resources are used to create
outputs. In construction, productivity can relate to how well labour,
equipmentand materials are used to complete a project. For
example,if one crew of workers can install 2 facade panels in one
hour, but with improved methods theycan install 3 panels inthe
same hour, their productivity has increased by50%.

Defining productivity

& 1. Labour productivity: this refers to how much

iy output (such as square meters of wall or linear
meters of piping) is produced per unitof labour
input(such as hours worked)

Capital productivity: this refers to how much
output is produced per unitof capital investment
(such as the costof equipment)

I
b g
N

Material productivity: this refers to how much
output is produced per unitof material input (such
as the volume of concrete)

R

¥ s 4. Total factor (or multifactor) productivity this
&L iiy refers to how efficiently all inputs (labour, capital,
materials, etc.) are used to produce output

Productivity can be considered as differentto efficiency and
effectiveness, as illustrated above (Cabinet Office). This is important
because the main way of being more productive is to produce the
correct outputs, since mistakes and rework are avoided.

Productivity can be improved through a blend of technical and
human factors — by using better technology or techniques, and by
organising resources more effectively. For example, the assembly
line dramaticallyimproved productivity in automobile production.

The importance of productivity

Productivity is importantfor several reasons, and firms and sectors
tend to be rewarded forincreasing productivity:

Economic growth: When productivity increases, more goods and
services can be produced with the same amountofresources. This
leads to economic growth, improved wages and conditions, and
higher standards ofliving.

Competitiveness: Firms (and regions and countries) thatare more
productive are able to compete more effectively with others. Higher
productivity can lead to lower costs, higher profits, and better quality
products, all of which can make a firm more competitive.

Job creation: Productivity improvements can lead to the creation of
new jobs, as firms mayneed to hire more workers to keep up with
increased demand for their products or services.

Innovation: Firms that are more productive often invest morein
research and development, spurring new innovations and
technologies thatdrive economic growth.

Sustainability: Productivity improvements allow more production
with fewer resources, reducing the environmental impact of activity.

Leversto improve productivity

&

o 0
o Technical factors ®2®& Human factors

1.Capitalinvestmentin 1.Investmentin skills,

improved tooling and machines| training and education
2.New technologies

2.0Organisational structure
3.Employee engagement
and motivation
4.Continuous improvement

3.Resource allocation
4.Process improvement
5.Better information flows

How w elldo w e convert money into
desired outcomes?
Economy x Productivity x Effectiveness

General Productivity growth in the UK has been a cause for

concern

Top UK economists w ere surveyed by the Centre for
Macroeconomics (CFM) to get their take on the causes of and
possible policy responses to this productivity slow dow n. According to
the survey, nearly half of the economists surveyed pointed to low
demand due to the financial crisis, austerity policies and Brexit as
major causes for this productivity decline.

So, w hat's the solution? It turns out that a small minority of the panel
believes that the answ er lies in demand-side policy. Instead, most of
the panelists support promoting productivity grow th through
investments in education and w orker training. They're also
suggesting other policies, such as infrastructure investments, and
tax and regulatory policies, to help combat this slow dow n.

It's no secret that output per worker has decreased dramatically
since the global financial crisis of 2008-09. In fact, output per hour
and real wages are now no higher than they w ere prior to the
financial crisis. What's even more concerning is that output per hour
decreased during the last two quarters of 2018 and the first two
quarters of 2019.

While other advanced economies have also experienced productivity
slow dow ns, the UK's slow dow nhas been more dramatic. In fact, the
UK ranked 31st out of 35 OECD countries in grow th of output per
hour from 2008 to 2017. This is surprising because the UK is near
the top of the league table for ICT-intensive employment, w here
productivity grow th has been the strongest.

It's clear that action needs to be taken to address this productivity
decline in the UK. By investing in education, w orker training and
infrastructure, w e can help promote productivity grow th and bring the
UK back to the top of the productivity leaderboard.


https://quarterly.blog.gov.uk/2016/01/25/improving-public-sector-efficiency-to-deliver-a-smarter-state/
https://blogs.lse.ac.uk/businessreview/2020/03/07/if-the-uk-is-high-tech-why-is-productivity-growth-slow-economists-weigh-in/
https://blogs.lse.ac.uk/businessreview/2020/03/07/if-the-uk-is-high-tech-why-is-productivity-growth-slow-economists-weigh-in/
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How are supply
chains organised
In construction?

The UK construction industryis an intricate and complexweb of
firms and individuals, broughttogetherinto temporaryorganisations
to bring projects to fruition. From the architects and engineers who
design the buildings, to the contractors who build them, the
construction industryinvolves many different parties. The
construction supplychain extends far beyond the construction site,
with a large array of suppliers, manufacturers, and distributors
involved in the production and delivery of materials, equipment, and
services.

The construction supplychainis aboutgetting the right materials
and equipmentto the right place at the right time. This requires
coordination and collaboration between differentfirms, from the
producers of raw materials to the logistics companies responsible
for their transportation.

The cyclical and volatile nature of construction can mean thatlong-
term relationships are hard to maintain, and there can be a
transactional approach, as firms seek to mitigate risk in a project-
based environment. Firms compete on design rather than output,
meaning thatfinancial decisions and measurementtend to be
decentralised to the individual project.

The importance ofthe supplychain was highlighted during the
Covid-19 pandemic, as operations paused and availabilitydropped.
The effects are still being felt today.

The Construction Playbook and the Transforming Infrastructure
Performance (TIP) 2030 both recognise the importance ofthe
supplychain, highlighting the need for longer-term relationships,
better understanding of capacity and capability, and evolving digital
maturity.

There are key differences between construction and manufacturing
supplychains:

Fragmentation - Construction typically involves a more fragmented
supplychain, with a large number ofsmall and medium-sized
suppliersinvolved in the production of individual building
components. In contrast, the manufacturing industries have a more
centralised supplychain, with a smaller number oflarger suppliers
providing parts and components to a limited number of
manufacturers.

Standardisation - Manufacturing industriesrelies heavilyon
standardised parts and components, which allows for greater
efficiencyin production and reduces costs. In contrast, the
construction industrytends to rely more on bespoke, customised
components, which can make supplychain managementmore
challenging.

Resilience - The constructionindustrytends to have a higherlevel
of complexity due to the many differenttypes of materials,
equipment, and personnel involved in a construction project. In
comparison, manufacturing industries have a supplychain thatis
more streamlined and focused on specific parts and components.

Figure 2B: Types of Supply Chain Organisation
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supplier
a ® (N ®
g ° ]
°® [ J
o= *%, ¢
Manufacturers/ (] _
component
e | | %00
ah o o
Materials '. ® _
Suppliers }\. ]
A supply A fragmented Avertically A horizontally
chain for a supply chain integrated supply integrated
project chain supply chain

When considering a resilientsupplychain, Figure 2C shows how a
resilient MEP supplychain could be setup for UK construction.
Multiple suppliers could deliver interchangeable modules which
ensures ifthereis an issue with a supplier, an alternative can be
sourced to deliver the same, specified module

Figure 2C: A resilient supply chain illustration
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Laing O’ Rourke adopts a vertically integrated supply chain

Laing O'Rourke has simplified its corporate structure to create a
single, consolidated UK trading group under Laing O’'Rourke
Holdings Limited. The aim ofthis restructuring is to reduce the
number oflegal entities within the UK group, create a new long-tem
structure for the business’ Europe Hub, and enhance financial
reporting to stakeholders while reducing administration costs.

The new UK trading group comprises five operating entities,
including Laing O’'Rourke Delivery, Explore 2050 Engineering,
Explore 2050 Manufacturing, SelectPlant Hire, and Laing O’'Rourke
Services. Notably, Laing O'Rourke is adopting a vertically integrated
supplychain by consolidating its manufacturing facilities and adding
businesses such as Expanded Piling and Vetter, a specialiststone
contractor.

This move is expected to improve Laing O'Rourke's efficiency,
reduce costs, and create a more agile and responsive supplychain,
ultimatelyenhancing the company's competitivenessin the UK
construction market.


https://www.laingorourke.com/company/press-releases/2022/laing-o-rourke-simplifies-corporate-structure-to-create-single-uk-trading-group/
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Disaggregated
supply chains

TIP 2030 proposes a pipeline product manufacturing approach that
involves generating “greater societal outcomes from its pipeline,
by enabling a disaggregated manufacturing industry that
creates stable and inclusive employment where jobs are most
needed.”

Disaggregate means to separate something into its component
parts. Disaggregation takes place in arange of fields, but is typically
used to allow focus by taking some larger “thing” (an operation, a
building, a dataset, an aircraft, a supplychain) and breaking itinto
smaller pieces. Adisaggregated plan is one which has a series of
smaller,semi-independentplans.

When applied to data
Aggregation

the compiling ofinformation
from different sources with

intent to prepare combined
datasets for data processing

Individual data\
Q
Individual data /A'ggregaled data

Individual data 3

Disaggregation

the separation of compiled
information into smaller units to
elucidate underlying trends and
patterns

(]

Individual data 1

. ﬂ
Aggregated dar\:di"id“a' dala 2

Individual data 3

When applied to production

Many large, international firms use global value chains, which
disaggregate production processesinto discrete stages in various
locations around the globe to achieve efficient production. Below is
an example of Boeing’s global supplier partners forthe 787 aircraft
(Srikanth, 2012), which represents outsourcing byBoeing of the
majorityof developmentworkto more than 100 suppliers in 12
countries and Boeing serving as ‘referee’ (Zhao, 2016). This is not
dissimilar from subcontracting in construction.

Figure 2D: Boeing’s 787 Aircraft Global Supply Chain

THE COMPANIES
Us. CANADA AUSTRALIA JAPAN KOREA EUROPE
M Boeing M Boeing M Boeing W Kawasaki M KAL-ASD W Messier-Dowty
W Spirit W Messier-Dowty M Mitsubishi M Rolls-Royce
M Vought W Fuji Latecoere
BGE Alenia
M Goodrich Saab

FORWARD FUSELAGE
Nagoya, Japan

FORWARD FUSELAGE
Wichita, Kansas

STABILIZER Nagoya, Japan
Foqgi, haly G bl Oho
CENTER WING BOX Rolls-Royce-Derty, UK
Nagoye, Japan FIED AND WOUAGLE
Gloucmm UK Tulsa, Okiahoma

Source: Boeing

This programme experienced significantdelays due to technical and
human factors. Zhao highlights the need to ensure thatrewards and
the “right” risks are shared (in this case, the risks ofunavoidable
delays, rather than avoidable delays) as being key to success with a
disaggregated model.

When applied to construction

Research commissioned byBEIS indicates thatconstruction may
have a disaggregated supplychain now, with many firms
undertaking work on individual projects with relatively low
transaction values. One Tier 1 (client facing contractor) may have

50 to 70 Tier 2 suppliers, yet upwards of half of the work may be
undertaken by just5. In turn, each Tier 2 may spend 25% oftheir
contract value on suppliers for values below £10,000. This leads to
cost-on-cost, as overhead and profit at each tier of the supplychain
accumulates, and makes coordination more difficult.

This suggeststhata “disaggregated manufacturing industry’ relates
more to the way in which projects are bought (currently as one offs
using an ETO strategy). Taking data and production examples, and
the current approach to construction, into account, the following
models are proposed to illustrate the difference between an
aggregated and disaggregated supplychain. In the latter, production
of individual products can be decoupled from individual projects,
improving stabilityand unlocking economies of repetition.

This model suggests thatspecification and procurement of projects,
including identification and handling ofthe “right risks” will be key.
Programmes such as the NHS’s P23, New Hospitals Programme
and the MOJ’s New Prisons Programme Alliance will provide useful
case studies for how combining standardised designs with multiple
applications can help unlockimprovements.

The approach creates the opportunity to: publish an aggregated
demand based on defined products butindependentofany one
project; configure and develop individual projects; projects can then
draw from a range of pre-approved suppliers.
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..‘g “ o~ ™
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An “aggregated” supplychain A “disaggregated” supply chain
Projects are specified and purchased Projects can be specified and purchased
‘vertically’. Many organisation undertake ‘horizontally’, and v ertically . Suppliers can be
specialist activities, coordinating on a decoupled from the project design, allowing

project-by -project basis scope for repetition


https://core.ac.uk/download/pdf/35456588.pdf
http://zhao.rutgers.edu/TEBR%20NovDecember%202016%20-%20Risk%20Sharing%20in%20Joint.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/252026/bis-13-1168-supply-chain-analysis-into-the-construction-industry-report-for-the-construction-industrial-strategy.pdf
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The case for change

. The UK has a long-standing productivitychallenge —
importantbecause this is the key determinantof long-term
economic growth and, ultimately, living standards.

. The performance ofthe construction sectoris a key driver,
accounting for 6 per cent of total outputof the economyand
taking a broader definition of construction, construction may
be equivalentto over 15% of GDP2.

. Governmentis the biggestsingle customer ofthe
construction sector. Through its social infrastructure
programme alone,some 39% ofnational pipeline is
delivered by the public sector.

3 Social infrastructure faces similar challengesto the wider
construction sector and in the current economic and fiscal
climate is becoming increasinglyunaffordable

. There is therefore a clearrationale for driving the productivity
of the social infrastructure sector to:

o Reduce costs to the Government

o Promote growth of a more sustainable construction
sector

o Drive wider national growth

Yet the construction industryis facing a number of challenges, well
documented inindustryreports going back to at least1944 with the
commissioned Simon Committee report. We have not considered
the effect of the transactional and often adversarial approach
documented bymany of these reports and which, more recently,
has been the focus of Project 13.

1 CIOB, The Real Face of Construction, September 2014

Key areas of improvementfor construction:

Be alot more productive

Poor productivity relative to other sectors is a global
challenge. The gap between output and productivity has
widened inthe pastdecade.

Be safer and less dependent on labour

A quarter of all work-related fatalities occurin
construction, and over a third of UK construction workers
are over 50.

Make fewer errors and generate less waste

Defect remediation can accountfor 10-20% of project
value, and construction generates 60% of UK waste [by
weight].

Create the best possible assets, because these
underpin the successful operation of other sectors ofthe
economy:

* There are direct links between the assetand

outcomes from the use of that asset
Emissions need to reduce by 95% by 2050.5%
of UK carbon emissions arise from embodied
materials used in construction,and 20% arise
from operation of buildings




Manufacturing

+10%

Productivity relative to
w hole economy

-21%

Construction

6%

Of GDP is from
construction

50%

Capital created in the
economy by construction

6.5X

increase in productivity for
manufacturing vs
construction 2009-2019

40%

More output per hour
worked in manufacturing
than construction

39%

Of all construction work

purchased by the public sector

Be alot more productive

« Construction contributes 6% of GDP and is responsible for the

creation of over half of all capital created in the
economy. Construction is therefore uniquely placed to improve

productivity performance.

« Sector productivity has not performed as well as others or the

economy as a whole and is more susceptible to downturns and
inflation, which further impacts productivity. This matters

because it means buildings become more expensive over time.

« The Government is construction’s biggest single client,

representing 39% of new work. This provides a strong lever to

improve construction and the economy as a whole.
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Construction
output lags, Is
more susceptible
to downturns and
Inflation

Construction output is defined as the amount chargeable to
customers for building and civil engineering work done in a
particular period, excluding VAT and payments to
subcontractors.

Based onthe current gross value added (GVA) weight, construction
equates to 6.0% of the economy. Construction includes three broad

industry groups:

« Construction of buildings — general construction of buildings,
new work, repair, additions and alterations:

« Civil engineering — civil engineering work, including road and
railway construction, and utility projects; and

» Specialised construction activities — covering trades that
specialise, common to differentstructures.

Productivity in an industryis measured through several
standardised Office for National Statistics variables. Data series
may vary in presentation, butthey fall into three categories:

+  Chained Volume Measures — data from successive years,
measured inrealterm

«  Current Price — estimates ofthe period when the activity
occurred

«  Constant Price — chosen base year, the outprice is measured
using the price level of the base year.

Construction GVAlags and is susceptible to shocks

GVA for the construction sector has grown since 1997-2019,
however at slower rates than the restof the economy. During the
pandemic,itdropped more than the whole economy. This suggests
lagging growth in output atan aggregate level for the construction
industryand also more susceptibility to economic events,
evidenced by greater decline in 2008/9 compared to the economy.
Figure 3A: GVA, (CVM), UK, 1997 to 2020 (1997=100)
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Source: ONS - Monthly GDP and main sectors to 4 decimal places

Prices areincreasing above inflation, raising the cost
of new construction work

Output Price Indices (OPIs) measure the relative differences in
output over time for the level of work done in each period of
measurementafter controlling for price differences. The quarterly
OPIs for construction are used as deflators to convert the outputof
construction work for those sectors from currentto constantprices.
The trend infigure 3B shows anincrease in construction prices
above generalinflation, making the costof new construction work
more expensive relative to the rest of the economy.

Figure 3B: Construction Newwork Output Prices and CPIH Index, January
2014 to June 2022 (Jan 2014 = 100)
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From January 2019to September 2022 public housing and public
non-infrastructure spend totalled £38,268 million in current
prices. Publichousing comprised the majority of the outputbeing
36% of the overall total. Following this schools and colleges
representing 25% and health with 11%. Other areas are less than
10% of the total spend.

Figure 3C presents public construction outputbetween 1980 and
2021, represented by the proportion of spend againsttotal spend:

* The trend for housing has been increasing, from ca.20%in
the early 2000s to 36% since 2019

* Spend on schools and college had been trending upwards
since the first point in the data set, from ca.10%in 1970 and
peaking at 35% between 2008- 2010. However, since this peak,
spending has reduced to 25% of total spend.

* Spend on health has remained broadly consistent since
2000, between 10% and 15% of total spend.

Figure 3C: Public Construction by type of Work in the UK, Current Prices,
1980 to 2021
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https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/interimconstructionoutputpriceindices
https://www.hse.gov.uk/statistics/industry/construction.pdf
https://www.hse.gov.uk/statistics/industry/construction.pdf
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Construction
productivity has
underperformed
and is cyclical

National measurements of outputper hour allow for comparison of
relative productivity within the construction sector between periods.
Rapid expansion and contractioninthe constructionindustryis
common and can be linked to macroeconomic effects, exogenous
impacts can drive or starve investmentabove steady state levels.

Figure 3Dincludes decade-long trendlines showing how growth in the
construction industrycan be viewed at a high level, including where
the peaks and troughs can be linked to known events such as:

» 1990-99: Recovery in 1990 from1989 slump until recension in 1992
triggers a decline, strong recovery thoughtto 1999.

*  2000-09: Decline frompeak in 1999, productivity dropped consistently
prior to 2008/09 global financial crisis (GFC) w here furthermassive
declines are evident

* 2010-20: Recovery to pre-GFC levels by 2011 and a small uplift until
2015, how ever steady decline fromthis point until 2020

* 2020: Data has not been published for Covid period, based on pervious
trend a deep U shape for output is expected in 2020-22

Figure 3D: Construction output per hour (UK, 1970-2020) 1970=100
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Source: Office for National Statistics — Labour and multi-factor productivity

Construction productivity has not
changedsignificantly since 1997

The growth of productivity (Output per Hour) in the construction
industryhas not changed significantlysince 1997. Figure 3E shows
that all the construction sub-industries have had negative growth in
output per hour worked between 1997 and 2020.

Figure 3E Output per hour worked, construction industry and sub-industries

and whole economy, UK, 1997 to 2020 (1997=100)
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Productivity of building construction has
grown much slower thantheeconomy

Benchmarking productivity growth in the construction industry
against that of the whole economy shows that construction has
had significantly slower productivity growth sincethe
measurementbegan bythe ONS. The gap between these has
shrunkinrecent years but overall construction has onlyreached
over 80p on the pound threetimes inthe last24 years.

Figure 3F: Output per hour worked, construction industry and sub -industries,

UK, 1997-2020, level relative to whole economy, index UK = 100
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Constructionrelies oncredit, meaning it
reacts strongly to recessions

Compared to the production and services sector, construction
reacts strongly to recessions on both the downside and the
upside. This is caused bythe reliance of the construction
industry on credit: recessions are followed bya creditcrunch
which tightens the availability of capital and increases lending
standards, thus reducing the construction outputs .

Yet, as central-bankinterestrates were decreased after recent
recessions, the construction sector quicklybounced back, as
liquiditybecame more available, highlighting the high dependence

of the sectoron interestrates .

Medium run (2022-26): rate of decline in productivity returns
to 2015-20rate 0.2-0.5% (relative to restof economy) per year.

Long run (2026+): Continued long run decline in
productivity at a diminishing rate suggest this is capped at
~75% relative to whole economybutallow to naturally drift to
this floor.

Figure 3G: GDP per year inthe UK, index
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https://fraser.stlouisfed.org/files/docs/publications/credit/pages/1990-1994/28741_1990-1994.pdf
https://www.sciencedirect.com/science/article/abs/pii/0263786396845133
https://www.sciencedirect.com/science/article/abs/pii/0263786396845133
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Capital investment
does not improve
productivity

Overall, constructioninvestmenthas grown inreal terms since 1997
and in periods of economic contraction has onlyonce fallen below
1997 investmentlevels during the 2008 financial crisis. Ongoing
significant investment within the construction sector in real
terms means that lower levels of productivity cannot be
explained through lack of capital investment. For the
construction marketon a per-worker basis there is more capital
available to equip or invest with today than 20years ago, yet as
can be seenin previous data consistent decreases in worker
productivity within the sector is evident.

Figure 3H: Real capital investment, construction (excluding buildings,
structures and land improvements) and the market sector, UK 1997- 2019
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Labour income per hour worked is persistently lower in the
construction industry thanthe rest of the economyas shownin
Figure 31, however it has grown mostlyin line with the restof the
economysuggesting thatdespite the lower productivity the value
paidto labour has not diminished over this period.

Figure 3I: Total labour costs per £/hour worked
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Multi-Factor Productivity is the unexplained growth in output
after accounting for growth in capital and labour inputs.

After controlling forthe effects of growth in capital and labourinputs,
the multifactor productivity (MFP) measure shown in Figure 3J
provides a clear picture of how the construction sector
productivity has fallen behind the rest of the economy,
declining in real terms since 1997, whilst that of other sectors
has grown. The cause ofthis is unclearand the implication is that
the source of the decline is exogenous to capital and labour inputs
and is likely captured within the MFP in a macroeconomic model.

Figure 3J: Output per hour worked and multi-factor productivity (MFP),
construction industry and market sector, UK, 1970 to 2020
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New Orders for Construction are largely consistent
but tend to be affected by macro shocks

Measurements of volume of construction new workis measured
annuallyby the ONS.

The data below shows thatbetween 1980 and 2022 new work
orders are largely consistentbuttend to be affected by macro
shocks, wherein recession the outputdrops, but then rebounds
once the economyenters expansion phases. Publicinvestmentis
less susceptible to these shocks.

Figure 3K: Construction output, current prices by type of work, £ million
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Governmentis
construction’s
biggest client

The makeup ofthe construction marketoutputis splitbetween
public and private through a variety of subsectors byshare.

The mostrepresentative shares ofthe public construction
industry are Public New housing (5%), Public other work (8%) &
infrastructure (26%) making up approximately 39% of the
construction industry.

Figure 3L: New work split public/private construction output - Current Prices
Jan 21 - Sept 22
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Source: Output in the construction industry - Office for National Statistics

In the figure below we have the distribution offirms by size for
different types of construction output. For public sector construction,
firms of 100+ employees make up over 50% of each of the public
construction subsectors, with this reaching over 70% for
infrastructure.

Figure 3M. Public Work, by proportion, Employment Size
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Source: Output inthe construction industry - Office for National Statistics

Repair and Maintenance does not have asignificant
influence on the productivity decline

Given the level of recent investmentin urban renewal through
programmes such as the Levelling Up Fund, Towns Fund and
others, the contribution of repair and maintenance (R&M) of
construction should also be considered.

This is shown in Figure 3N inindex form and in Figure 30 in £m per
year respectively. The data does not show any apparent shift in
the share or value of repair & maintenance, and this has
remained relatively stable since 1997 in terms of the proportion
of sector output. This can mean that R&M has not had any
significant influence in the decline of construction sector
productivity shown in previous sections.

Figure 3N: Construction outputin Great Britain, index numbers, by sector,
1997-2021, 2019=100
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Figure 30: Construction outputin Great Britain, Repair & Maintenance vs.
New work, £millions 1997-2021
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https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/datasets/outputintheconstructionindustry
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Productivity trends
suggest declining
output

Based on empirical evidence shared in the previous Construction
Qutput section, the following analyses provides estimates of
possible growth scenarios for construction sector productivity in the
UK for the next 20 years. These forecasts are based on observed
data points and are constrained bythe information contained in the
data sample, the analyses was carried outusing a basic trend
forecasting method — OLSM (NB: Forecastincluded is only for illustrative
discussion on potential growth patterns within the construction sector for the
CIH project and should not be used for any other purpose).

Taking information from Figure 3D: Construction outputper hour
(UK, 1970-2020) and applying OLSM to it, the figure here shows

that data selection is important as the results yield a variety of
outcomes, with morerecent data suggesting declines in output
for future years.

Figure 3P: Construction output per hour & trend forecast data
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Condensing the forecast to include more recent
trends, the growth of both construction and the
overall economy is flatter

Further condensing ofthe forecastcould be done to include more
recent trends and forecasting on data from Figure 3E: Qutput per
hourworked, construction industry and sub -industries and whole
economy, UK, 1997 to 2020 (1997=100) to shows thatthe growth

in both construction and the broader economy is flatter. This is
primarilybecause ofthe lower levels of volatility from 1997 (only one
major decrease during 2008 GFC) whilstthere has been low levels
of long-term positive growth in the whole economyand long-term
decreases on productivityin the construction sector.

Figure 3Q: Output per hour worked, construction industry and sub -industries
and whole economy, UK, 1997 to 2020, index 1997 = 100; Trend Forecast
data = 1997-2020
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Sub-setting the forecast to only include recent data
values, the forecastis even flatter

Sub-setting then the data further to only include the most recent
data values — post2010-the trend forecastin Fgure 3R below
shows even flatter negative projections for Construction and
Construction of buildings, resulting in a lower rate of
productivity decrease.However, the impactin the long-term
trajectory and long-term growth in the whole economyremains
similarlyflat, with a positive trajectory growth.

Figure 3R: Output per hour worked, construction industry and sub -industries
and whole economy, UK, 1997 to 2020, index 1997 = 100; Trend Forecast
data = 2010 - 2020
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https://support.microsoft.com/en-us/office/trend-function-e2f135f0-8827-4096-9873-9a7cf7b51ef1
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Condensing the forecast to include more recent
trends, the productivity gap is forecast to close,
with decline in construction of buildings

We can apply the same technique to include more recenttrends,
and forecasting on data from Eigure 3F: Output per hour worked,
construction industry and sub -industries, UK, 1997 to 2020, level
relative to whole economy , and make relative comparisons with the
restof the economy.

Figure 3S suggests the gap in productivity between construction
overall and the economymay close, driven by civil engineering.
Construction of buildings meanwhile is facing a downward trend.
However, these trends maybe caused by volatility of the data and
does not seemto be a useful comparison.

Figure 3S: Output per hour worked, construction industry and sub -
industries, UK, 1997 to 2020, level relative to whole economy
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More recent values yield a projection of productivity
convergence to the rest of the whole economy

Following the same approach ofthe previous analysis, sub-setting
the data further to only include the mostrecentdata values — post
2010-the trend forecasts in FHgure 3T indicate a convergence
with the rest of the economy in terms of relative productivity.

This is contradictory to the rest of the data setand one of the
limitations of sub setting with small data sets s that is creates
a bias towards the recovery from GFC data points in the early
2010s.

Figure 3T: Output per hour worked, construction industry and sub-industries,
UK, 2010 to 2020, level relative to whole economy
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Projections indicate an expanding gap in
construction GVA compared to the whole economy

GVA projections based on Figure 3A: Gross value added, chain
volume measures (CVM), construction industry and sub -industries
and whole economy, UK, show thatthe trend forecastindicates
an expanding gap in Gross-Value Added in the construction
sector relative to the rest of the economy. Sub-setting then the
data from 2010 onwards the results are pretty similar forthe whole
economy, but with even less growth in GVA for the construction
sector.

Figure 3U: GVA, chain volume measures (CVM), construction industry and
sub-industries and whole economy, UK, 1997 to 2020 Forecast
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Figure 3V: GVA, chain volume measures (CVM), construction industry and
sub-industries and whole economy, UK, 2010 to 2020 Forecast
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Productivity will
continueto decline
without change

In 2021, outputper hour worked was almost20% higherin France
and Germanythan inthe UK, and the UK workforce is only 10%
more productive today than it was in 2009. If productivity had grown
over this period at the previous trend rate of 2% per year, the
average household would now be £5,000 per year better off.
Construction sector productivity trails that of the economy.

Figure 3W. Annual output per hour worked (component method), whole
economy, current price (CP) in GBP
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Source: Office for National Statistics — International comparisons of productivity

Analysis by a leading Economic institute (NIESR) indicates thatthe
slowdown in national productivitywas caused by a combination of:
lower ‘multi-factor productivity growth, e.g. a slower rate of
technology adoption, starting from the 2007 economic downturn,
and less capital deepening since 2012 (less investment).

Construction has unique potential to improve UK productivity
performance

The sector currently contributes some £373 billion to the national
economy, which represents ~9% of GDP (estimate based on ONS
data), butitis also unique inthe size of its role in driving growth
across the whole economyand supporting public services.

The construction sector drives growth and supports services in two
ways:

1. The ‘economicfootprint’ ofthe sectorextends beyond
traditional construction firms into design and architecture,
professional services, productmanufacturing and raw
materials. Including this supplychain the sector’s current
contribution increasesto ~16% of national GDP This means
productivity gains enabled by Product Platforms for one type of
firm have positive economic consequences for other firms that
it typically trades with;

2. Around 55% of the sector’s outputis investmentin capital and
over halfof all capital created in the economycomes from the
construction sector. This means thatin producing infrastructure
and buildings, the construction sector plays an outsized role in
the creation of the ‘physical capital’ that the UK relies onas a
foundation for:

* Economic activity and growth in the public and private
sectors

* The provision of public services such as healthcare and
education

Therefore, improving the productivity performance ofthe sector will:

1. Makeasizeable direct contribution to economy-wide
productivity growth, owingto the size of the sector’'s
‘economic footprint’

2. Grow the UK’s capital stock, acting as a powerful spurto
productivity growth elsewhere in the economyand driving
long-run GDP growth

3. Help reduce the cost of providing public services to the
Governmentand, ultimately, the taxpayer

Downstream outputs

Intermediate
EHHE Users
£167.5bn

Inputs
X o
£230.7bn

D0
i Construction
=4 Capital
7 £3730n = g Creation
n Total output
£205.5bn

To fulfil the construction sector’s potential, radical
policy action is needed.

In 2019, output per hourin manufacturing was 10% higherthan the
UK average (across all sectors); in construction itwas 21% lower
(i.e., outputper hourin manufacturing was 40% higherthanitwas in
construction).

Over the decade to 2019, outputper hourin manufacturing
increased by~45%, while in construction itincreased byless than
7%. This means the construction sector acts as adrag on economy-
wide productivity growth rather than the powerful driver that it should
be. This shortfall cannotbe explained solelythrough capital or
labourinputs.

As will be outlined, workforce demographic trends pose a significant
threat to the construction sector’s future —in the absence ofa
dramaticimprovementin productivity, the sector will not be capable
of producing enough outputto fulfil its vital role in the economyand
widersocietyinthe coming years.

The above analysis indicates thatpolicy changes thatincrease
labour quantity or capital investmentmaynot improve sector
performance and would likelyyield diminishing returns above
current levels of investmentin policy interventions focused on how
to shock MFP. Whilststilltoo early to see the impactof the
Construction Playbook and other policies, projections indicate a
worsening of sector productivity relative to the whole economy(0.2-
0.5% peryear) until 2026, followed by a diminishing rate beyond
then.

These long-standing challenges make the construction sector fragile
to future macroeconomic trends and shocks, and ultimatelymeans it
lacks economicresilience. Radical policyintervention is therefore
required to modernise the construction sector, drive up its
productivity and position the sector for sustainable economic
growth.

UK national productivity is increasing ata slower rate than other
nations’, which directlyimpacts households. Construction’s
economic footprintmakes ituniquelyplaced to improve
economy-wide productivity, grow capital stock and reduce the

costof publicservices. Yet long-standing challenges lead to
fragility and difficulty in increasing productivity. Without radical
and effective policyintervention, sector productivity will continue
to decline, exacerbating issues for other sectors, the broader
economyand individual households.




80%

Reduction in fatalities
and injuries 1997-2020

30%

Work-related fatalities
each year arerelated
to construction

13X

More suicides among
construction workers
than fatalities

700,000

Construction workers aged over 50

226,000

New construction jobs needed by 2026

CITB’s CSN report
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Safety and dependence on labour

Construction has made huge progress with health and safety
performance, reducing injuries and fatalities by 80% in 25

years. Yet it still has a way to go.

Improvements in performance have slowed since 2012 and

construction still accounts for 30% of work-related fatalities.

An average of two construction workers take their lives each

working day —twice as high as many other occupations.

Since 1997, the workforce has aged significantly, such that
30% of the more than 2 million workers in construction are over

50. Yet the economy is near full employment.

Without a change which addresses safety and wellbeing, as
well as dependence on an aging workforce, construction will

become even more unaffordable.
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80% safer than
1997, but could be
another 60% safer
again

Health and safety in all industries has made stridesin recentyears,
with the construction sector in particular having made significant
progress. Construction statistics in Great Britain (2022)
produced by the Health and Safety Executive gives an annual
review of construction statistics in Great Britain. The report found:

« lll-health: 78,000 workers, average over 2019/20-2021/22.
3.7%, not statisticallydifferentfrom the rate across all industries
(4%). This has seen aslightdownward trend since 2003/4

« Fatal injuries: 30 compared to an annual average of 36 since
2017/18 (mainlybecause of ‘fall from height’). The fatal injury
rate (1.63 per 100,000 workers) is 4 times the all-industryrate.
This has been on a downward trend since 1981

«  Non-fatal injuries: 59,000 (downward trend), 2,9% of workers,
higherthan the all-industryrate (1.6%). The downward trend
since 2001/2

«  Economic cost: £1.4 billion, 7% of the total costof all work-
related ill health and injury (E18.7 billion). Costs are both
financial and non-financial (loss of quality of life or loss oflife,
monetised here)

* Working days lost: around 2.2 million (full-dayequivalent) were
losteach year due to workplace injury (25%) and work-related
illness (75%). This is 1.1 working days perworker, which is
comparable to the all-industrylevel of 1

If construction were to become ‘like manufacturing’,

each year we might expect:

16,865 17

(57%) fewer
fatalities

18,310

(31%) fewer
non-fatal injuries

(22%) fewer
instances ofill health

The rate of fatal and non-fatal injuries in the construction sector
have seena decline since 1987/88, approximately80%, Non- fatal
injuries have seen a similarreduction. The Construction Regulations
also came into force in 1995, with a second reduction ininjures
commencing in 2000. Progress has, however, slowed since 2012.

Figure 3X: Fatal and Non-Fatal Injures and Output per Hour Worked, UK
Construction sector, 1987/88 to 2021/22, 1987/88=100
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Source: Office for National Statistics - Work-related injuries under RIDDOR from 1974

Table 3A shows a comparison of Construction and Manufacturing
industries. Of the variety of manufacturing industries included within
the classification, those relating to transportand transport products,
and metallic groups are typically above average. However, it is not
possible to isolate figures for manufacturing activities which sit
within the supplychain for construction.

Table 3A: Comparing Construction and Manufacturing statistics (HSE, 2022)

Factor Construction Manufacturing
(SIC41-43) (SIC10-33)

Proportion of 6% 8%
overall workforce
Il health 78,000 (3.7%) 92,000 (2.9%)

Statistically similar to
average

21,000 (1%)
Statistically much lower
than average

Statistically lower than
average

37,000 (1.1%)
Statistically lower than
average

Of which stress,
depression or
anxiety

Fatal injuries 30 (1.63/100,000) 22 (0.68/100,000)

Non-fatal injuries 59,000 (2.9%) 54,000 (2%)
Statistically much higher Statistically higher than
than average av erage

Economic cost £1.4bn £1.3bn

Source: ONS

Construction workers around the world are more likelyto take
their own lives than to be killed by an accidenton site. In the UK,
the rate is three times the national average across professions,
and stands ataround 395 per year — or 30 every three working
weeks. There were 30 site fatalities lastyear.

Research by Mates in Mind, a charity seeking to improve the
mental health and wellbeing of workplaces, cites causes
including intense workloads, financial problems, poor work-life
balance and COVID-19 pressures on the supplyof materials are
combining to significantlyraise stress and anxiety levels.

There are a number of charities and routes to help, such as the
Construction IndustryHelpline, run by the Lighthouse Club
charity, seeking to raise awareness across workplaces.

Adopting a less cyclic, less pressured, more certain, and
more stable approach to construction could help improve
working environments conditions for workers across the
industry.

The HSE cites four underlying causes health, safetyand well-being
issuesin construction as awhole, noting thatthere is significant
variation across the scale and nature of projects.

1. The site environment — unlike a factory, construction work
takes place in manyand varied environments. Sites can
presentarange of health risks which vary within and between
sites.

2. Dynamic work: sites are constantlychanging and a large
number oftrades increase potential dangers.

3. Risk appreciation: a generallylow awareness of health risks
and controls can dismiss harmful workplace exposure, which
may take many years to develop.

4. Employment: self-employment,small companies, frequentjob
changes, and remote work make health and wellbeing
managementchallenging.

By adopting manufacturing principles, the sector can
standardise processes and create a controlled environment,

which can reduce risks, increase risk awareness, and improve
culture as well as access to occupational health professionals
for workers.



https://www.hse.gov.uk/statistics/industry/construction.pdf
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700,000 workers
are over 50.
That’s 30%.

The construction workforce comprised in excess 0f2,100,000
peoplein 2021. Of these,some 30%, or 700,000, are over the age
of 50 and therefore will have reached retirementage by 2038.
Taken together with flat or declining productivity, and a forecasted
need for an addition 225,000 construction workers by2027 or over
950.000 workers by 2030 to meetdemands ofgovernment. This
may cause construction projects to become undeliverable. This may
arise due to affordability or a lack of workers altogether.

Labourshortages alreadyaffect the industry, with an estimated loss
of £2.6bn (£7m per day) in 2022 due to unfilled vacancies.

Figure 3Y: The number of hours worked byworkers 50 years and over has
increase substantially, while for younger workers there is little gronth
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Source: ONS Construction statistics

An increasing share of total hours workedin the construction
industry are by older people (50 years and over). This figure has
beenrising since 1997, with the 50+ age group representing the
lowestshare ofthe sectorin 1997, but this share has since grown
by 50% such that it exceeds that of the 16—29-year age group.

The overtaking of the 16-29 age group may be explained through a
higher proportion ofthe general population completing secondary
schooling; however, this trend only became evidentaround 2008/09
soa more likely explanation is that during the financial crisis itwas
challenging for school leavers to find positions in the sector.

ONS data indicates thatthe same pattern has taken place in the
manufacturing sector. Indeed, ata whole-economylevel, the share
of working hours for the 16 to 29 age group has decreased —in part
dueto increasesin highereducation.

Figure 3Z: Increasing proportion of hours worked is by workers 50+older

Whole
economy
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Source: ONS
Overall hours worked by younger workers in construction has
remained aboutthe same since 1997, while total hours worked has
increased byaround 15%. Over the same period, manufacturing
has seen overall hours worked reduce by around 45%, with the
greatestreduction seeninthe 16 to 29 year age group.

16 to 29

This suggests thatneither manufacturing nor construction is
particularlyappealing for school leavers or graduates. However, a
shiftto the use of more manufacturing approaches would help to
reduce the dependence on an aging workforce (by increasing
productivity). This was highlighted in “Modernise or Die”in 2016,
which called for greater collaboration, investmentin skillsand
training, adoption of new technologies, and a shift towards modern
methods of construction. Manufacturing approaches can also help
draw from a larger and more diverse pool of roles.

Increasing education levels in the construction workforce maynot
necessarilylead to improved productivity due to the importance of
on-the-job training and experience, which can be approximated by
age, according to a report. The largestincrease in hours worked in
construction came from less-educated workers aged 50 years and
over, and highly educated workers aged 30 years and over. This
trend may reflect a significantincrease in universityattendance in
the early 2000s, resulting in amore educated workforce in the
industry. Manufacturing has seen a steady increase in working
hours with higher levels of education and an increase in productivity.

Figure 3AA: Education levels increase in manufacturing and construction,
butdoes not seem to improve construction productivity.

Manufacturing Construction
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By adopting more productive approaches and achieving paritywith
the widereconomyin terms of output per hourworked (an increase
of 30% based on 2020 levels), construction could help address both

an aging workforce and a flat or reducing intake. However, the
|m portance ofon-the-Job trammg and experlence suggests that



https://www.constructionleadershipcouncil.co.uk/wp-content/uploads/2016/10/Farmer-Review.pdf
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/constructionstatistics/2021
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/constructionstatistics/2021
https://www.ons.gov.uk/businessindustryandtrade/constructionindustry/articles/constructionstatistics/2021
https://www.citb.co.uk/media/acbnbn5t/csn-national-report-final-report.pdf
https://www.makeuk.org/-/media/eef/files/reports/who-will-be-the-builders_modulars-role-in-solving-the-housing-labour-crisis.pdf
https://www.makeuk.org/insights/reports/who-will-be-the-builders-modulars-role-in-solving-the-housing-labour-crisis

£23bn

Potential costeach year of
error and reworkin
construction

90%

Of construction projects
experience costand time
over-runs

33% C?'_)

Of the waste producedin
Europe originates from
construction

Too many errors; too much waste

Errors and rework in construction cost up to £23 billion each

year, which is equivalent to 3.6% of GDP (ons + GIri).

« Over 90% of construction projects experience cost overruns

and delays due to inefficiencies in planning and delivery.

 Construction waste accounts for 1/3 of the total waste
produced in EuropeEu) and results in losses of over £1.5 billion

in the UK alone per yearwrap).

By adopting manufacturing approaches, construction can
streamline processes, minimise waste and errors, and increase
productivity, resulting in significant cost savings and increased

efficiency.
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20% of
construction spend
IS due to error

The Get it RightInitiative produced the Improving Value by
Eliminating Error report (2016) to review the level and key

sources oferror spending in the UK construction industry. The study
found that defects in construction representa significant proportion
of construction spend.

This report also noted significantvariation in how (and whether)
companiesrecord the costof error. Few have detailed data onthe
costof errors, with financial information that may be available
typically only accounting for the direct costto the organisation and
not to other parties.

The main areas offinancial impactwere in concrete, MEP and
facades, andthese are carried by Tier 2 contractors (albeitthe costs
tend to be invisible and so are included in procurementcosts).

Cost of error—21%

f <17 Latent defects — 3%

5% Unrecorded processwaste — 6%

7%  Indirect costs — 7%

\ Recorded directcosts —5%

Error could accountfor up to
£23 billion each year (3.6% of GDP)

The construction industryis facing an epidemic ofavoidable errors

that cost billions of pounds everyyear. To identify the root causes of

these errors, researchers conducted a thorough investigation and
found that the top ten causes are:

1.Inadequate planning: This refers to poor planning orinsufficient
preparation for a project, which can lead to errors laterin the
construction process.

2.Late design changes: When designs are changed late in the
construction process, itcan lead to confusion and errors. This can
happen for a variety of reasons, such as poor communication or
changes in projectscope.

3.Poorly communicated design information: Communication
breakdowns between designers, engineers, and contractors can
resultin misinterpretation ofdesign information, leading to errors
during construction.

4.Poor quality culture: A poor quality culture within an organisation

can leadto a lack of focus on quality and a lack of attention to detail.

5.Poorly coordinated design information: When design information is
not coordinated effectively, it can lead to inconsistencies, conflicts,
and errors during construction.

6.Inadequate attention paid in the design to construction: If the
construction processis notconsidered during the design phase, it
can leadto errors and inefficiencies during construction.

7.Excessive commercial (financial and time) pressure: When
financial ortime pressures are prioritised over quality, it can resultin
errors and compromise the safetyand performance ofthe final
product.

8.Poor interface managementand design: Poorlydesigned
interfaces between differentcomponents or systems can lead to
errors, inefficiencies, and safetyrisks.

9.lneffective communication between team members:
Communication breakdowns between differentteam members can
lead to misunderstandings, errors, and rework.

10.Inadequate supervisoryskills: Poor supervisoryskills can lead to
inadequate oversightofconstruction activities, resulting in errors
and safety risks.

Royal Liverpool Hospital more than £300 million overbudget
due to defects

necessaryto ensure ine sarety of patients and stal.
29% of government clients rate
their satisfaction with defects as
lower than 8/10 at asset handover

Increasing the use of manufactured approaches would allow
significantreduction in the level — and associated costs — of
error in construction. This is because processes and procedures

would be standardised. This improves certaintyand reduces
scope for error by allowing identification of potential errors and
risks in advance, reducing unplanned activities and improving
quality control.



https://getitright.uk.com/live/files/reports/3-giri-research-report-revision-3-284.pdf
https://getitright.uk.com/live/files/reports/3-giri-research-report-revision-3-284.pdf
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60% of the UK’s
waste Is generated
by construction

The negative impactof waste generated by the construction industry
on the environmentcannotbe ignored. The excavation waste
produced during site preparation, earth-moving activities, and land
clearance can have a significantimpacton soil quality, biodiversity,
and ecosystems. The displacementofsoil and vegetation can alter
the natural water flow and cause soil erosion, leading to further
environmental degradation.

In addition, demolition waste, such as concrete, bricks, and timber,
can emitdustand particulate matter, leading to air pollution. The
transportation of materials to and from construction sites can also
contribute to air pollution and greenhouse gas emissions, increasing
the carbon footprint of the construction industry.

The disposal ofwaste generated by the construction industryis also
a significantchallenge. Landfills are becoming scarce and costly,
andthe over-reliance on them can lead to soil contamination and
groundwater pollution. Incineration is an alternative method of
disposal, butit has significantenvironmental impacts and can emit
harmful chemicals and gases into the air.

Furthermore, the managementofhazardous waste generated by
the construction industryposes a significantriskto human health
and the environment. Asbestos, lead, and other chemicals
commonlyused in construction processes can cause cancer,
respiratorydiseases, and other healthissuesifnot handled
correctly. The mishandling ofhazardous waste can also cause soll,
water, and air pollution, leading to long-term environmental
degradation.

It is estimated 13% of construction
material ends up as waste withoutever
being used, at atotal value of £1.5billion
peryear across all construction (wrar)

Figure 3AB: Construction and Industrial Waste Produced in England
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Construction has increased its output of waste consistently
while industrial waste has remained constant m
To address the challenges posed bywaste generated by the (]

construction industry, itis essential to adoptsustainable
practices and reduce waste production. One way to achieve this
is by designing buildings thatuse fewer materials and have a
longerlifespan. Using prefabricated materials and modular
construction can reduce waste production and the carbon
footprint of the construction industry. Furthermore, adopting
sustainable waste management practices such as recycling,
reusing, and repurposing materials can reduce the amount of

The UK Green Building Council estimates thatthe construction CA

industryis responsible forapproximately60% of the country's
total waste.

The adoption of manufactured solutions will enable a higher
degree of control of processes thatcreate elements ofsocial
infrastructure. When assessing construction bythe types of

waste it produces, manufacturing approaches can particularly
minimise offcuts and spoil by ensuring inputmaterial is
procured inthe correct form. Using methodologysuch as lean
manufacturing can further reduce waste producedin a process.

A

waste sentto landfills and promote sustainability. ,&

Types of Con ction Waste

Excavation waste includes materials such as soil, rocks, and
stones generated during site preparation, excavation, and earth-
moving activities. This waste can be voluminous, heawy, and
challenging to dispose of, and often ends up in landfills

Demolition waste includes various types of materials such as
concrete, bricks, wood, and metals. This waste can be bulky and
heawy, and if not managed correctly, it can cause environmental
pollution and contribute to landfill overflows.

Packaging waste is produced when construction materials are
transported in packaging materials such as cardboard, plastic,
and timber, contributing to waste production. While some of
these materials are recyclable, others mayend up in landfills

Offcuts and spoil are produced when materials such as timber,
pipes, and steel are cut or fabricated to fit specific dimensions
during construction. These offcuts and spoils can be challenging
to dispose ofand may contribute to landfill overflows.

Hazardous waste includes materials such as asbestos, lead,
and chemicals used in construction processes, which are
harmful to human health and the environment. If not managed
correctly, these materials can cause pollution and contamination

Non-hazardous waste includes materials such as plastic,
paper,and glass generated in the construction process, which
may be recyclable. Effective managementofnon-hazardous
waste reduces landfilland promotes sustainability

In a manufacturing context, waste is often described in terms of
Lean principles. Lean is amethodologythat originated in the
automotive industryand has since been applied to various
manufacturing sectors, including construction. By identifying and
eliminating waste using lean principles, organisation will improve
their efficiency and effectiveness of their manufacturing process.
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Create the best possible assets

« Construction creates the assets that other sectors of the
economy rely on. The more productive construction is, the

more assets can be produced.

» Productivity influences pupil attainment, health outcomes,
) 0 0 & & ¢ housing conditions and climate outcomes.

« Improving productivity can therefore have much broader
implications beyond just in the capital phase.

* Education, healthcare and housing are central to society.
Current challenges in all these areas mean that there is both
the imperative and the opportunity to improve productivity in

construction.
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Capital formation —
construction
creates the
foundations for
society to flourish

Gross fixed capital formation is an estimate ofthe Capital
Expenditure by both the public and private sectors. Examples of
capital expenditure include spending on plantand machinery,
transportequipment, software, new dwellings and other buildings,
and majorimprovementsto existing buildings and structures, such
as roads.

In macroeconomics, the principal sources ofeconomic growth are
capital, labour, and technical progress. When the quantity of labour
is restricted as is the case in the UK the rate of growth of capital
(physical and human) and technical progress have been found to
accountfor a significantproportion ofeconomic growth.

Figure 3AC: Gross fixed capital formation (annual % growth) and GDP per
Capita (annual % growth) — UK, 1973 to 2021
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Source: — World Bank, national accounts data

As shownin figure 3AC, in the UK GDP per capita growth is slowing
at a faster rate than the growth in fixed capital formation. This
suggests either a slowing rate oftechnical progress orinefficiencies
in capital formation

Within the UK capital formation has been central to regional growth,
concentrated in London and the South Eastfrom 1997 to 2020, with
the output perjob in London 40% above the UK average.

Figure 3AD: UK, Annual GFCF investmentin buildings and structuresin the
UK, byITL1 and industry, 1997 to 2020, current prices
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Source: ONS, Experimental regional gross fixed capital formation
Construction is a key sector for capital formation since itinvolves
investmentin physical infrastructure. Low construction productivity

reduces the availability and quality of the buildings other sectors
need to operate efficiently. Examples ofthese effects include:

Health — Decline in labour productivity and economic activity rate,
should be widening the already built-in gap in health-care sector

Education — Decline in knowledge industry productivity, linked to
lower proportions of higher educational attainment

Housing — Decline in productivity, linked to labour and capital
misallocation and poor health conditions

Rest of economy — the effects of worse health-care outcomes (e.g
missed work days or premature worker death) flow through all
sectors of the economy. Further productivity decline linked to school
performance translates into a decline in productivity across the
knowledge lead industry.

The UK Governmenthas a significantholding of this capital and is
committed to its use, creating productive conditions for growth.

Improving the quality of this portfolio is central to increasing the
amountof capital formation, and the ability for people to useiit
productively.

Table 3B: Baseline Size and Cost by Portfolio

Portfolio Hoor Area m2 Annual Running
Cost

School 78.8 million £3.3 bn
Defence 31.3 million £3.7 bn
Health 29.1 million £10.8 bn
Prison 5.6 million £0.98 bn
Office 4.6 million £1.6 bn

Source: — Government Property Strategy 2022-2030

As shown in Table 3B the capital portfolio held by the public sector
has significantinefficiencies, with running costs for education, health
and defence approximately£18 billion. The estate needs to be fit for
purpose and in a good condition, while the estate is currently only
61% in good or satisfactorycondition, with a significantmaintenance
challenge acrossthe governmentestate where backlog
maintenance liabilities have been identified. The transformation of
this portfolio is based upon the pillars of smaller, better and greener
which requires a modern construction industryto provide;

* Increase of Interoperability —to be effective, the public sector
increasinglyneeds to work across organisational boundaries. In
the future space needs to be interoperable, with consistent
standards foraccess and technology

» Reduce emissions through sustainable methods and efficient
construction/buildings, whilstaiding the reduction of annual
running costs

* Minimising waste and promoting resource efficiency,
including reducing water use

* Procuring sustainable products and services, with the aim of
achieving the bestlong-term, overall value for money for
society
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Productivity
contributes to pupil
attainment

The current estimate of pupil population released bythe Department
for Education (DfE) shows thatthere are 8,344,703 pupils acrossall

schools in 2022 and this is expected to be the peak, with the pupil
population expectedto be declining until 2032. The UK
population is projected to keep growing until mid-2030s, driven by
international migration.

Since 2013 the UK has averaged 19.8 new builds offree schools
with 8700 new places peryear. As shownin figure 3AE in recent

years there has been a reduction on annual average of new schools

and new places, however even with a declining pupil population a
significantlevel of new schools will still be required.
Figure 3AE: No. of New Schools and New Places for free schools
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Class size over this period shows the average primaryschool class

size slightlydeclining while the secondaryclasses slightly
increasing. The evidence suggests therefore that the continued
building of new schools and colleges will be needed to replace
existing facilities, rather than to accountfrom a growing supplyof
students.

Rebuilding and repairs is need to refurbish 50
schools a year across England

The School Rebuilding Programme was launched in 2020 with a
commitmentto rebuild or significantlyrefurbish buildings in poor
condition at 500 schools over the next decade. To supportthis

rebuilding programme a condition of school building surveywas

enacted, reviewing the condition of 22,031 school across England:

£11.4billion total condition need, defined as the modelled
costof the remedial work to repair or replace all defective
elements inthe school estate;

Of which £5.8 hillion to repair the structural condition by
elementtype.

Table 3C: Condition of School Building Survey — Breakdown of Modelled
Need by Element

BHement Type

Electrical services 22,030 £2,496,318,288
£2,077,169,222

£1,769,698,665

Mechanical services 22,026

ISSCEOHERTEURSRTTI [ 22,023
& doors

Roofs 22,016

Site area & external 22,024
areas

£1,570,866,426
£1,551,480,963

Fixed furniture & fittings [awls
Floors & stairs 22,026

£608,028,009
£501,934,796
£225,237,920
£190,826,646
£181,900,328
£177,212,602
£18,059,081

Internal walls & doors 22,026
Playing fields 18,587
Ceilings 22,025
Redecorations 22,031
Sanitary ware 22,019

Total

Source: Department for Education - Condition of School Buildings Survey

No. of schools with Totalmodelled
this element condition need

The correlation between capital investmentinto school facility,
quality of school facilities and pupil attainment has been the subject
of multiple ofresearch papers. The key findings across literature on
the correlation between capital investmentinto school facility, their
quality and pupil attainment,is a correlation between pupil
attainment and the condition of school facilities, withraising the
condition of the lowestqualityschool and the building of new
schools providing the greatestbenefit.

School funding and pupil outcomes: Atkey stage 2 and increase per-pupil

. f . funding has a small positive and
& Iltera,ture review and regression statistically significant correlation with
analysis, 2017, Department for

> attainment. Similar impacts were found
Education for KS4.

Small but statistically significant positive
relationship between capital investment
Building better performance: An and pupil attainment

empirical assessment of the The strongest positiv e findings are in

learning and other impacts of relation to measures of investment which

schools capital investment, 2003, can be related directly to the teaching of

PWC the curriculum (e.g. ICT-related capital
spending, science blocks etc, referred to
by the DfES as ‘suitability " inv estment)

Newer and better school buildings
contribute to higher levels of pupil
attainment.

The largest benefits are seen when the
condition of the worst schools are
improv ed

Building Schools for the Future:
Technical Report, 2007, PWC

From a sample of 23 primary schools the
An evaluation of performance of av erage improvement was 11.6
schools before and after moving into Percentage points.
new buildings or significantly From a sample of 16 secondary schools
refurbished premises, 2007, Estyen  the average improvement was 3.9
percentage points.

Do School Facilities Matter?
Measuring the Effects of Capital
Expenditures on Student and
Neighbourhood Outcomes, 2018

Spending 4 years in a new school
increases test scores by 10% of a
standard deviation in math, and 5% in

English-language arts.

In addition to new schools, there is an £11bn pipeline of repair or
rebuilding work across nearly22,000 schools in England. The
condition of schools has a direct correlation with pupil

attainment, and the repair bill is directly correlated to
construction productivity. The adoption of more manufacturing
approaches could help to do this, both with rebuilding and
potentiallywith repair and retrofit.



https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/nationalpopulationprojections/2020basedinterim
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/nationalpopulationprojections/2020basedinterim
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1052216/School_rebuilding_programme_equalities_impact_assessment.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/989912/Condition_of_School_Buildings_Survey_CDC1_-_key_findings_report.pdf
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Productivity
contributes to
better health
outcomes

The current waiting listbacklog in secondarycare — care that the
NHS would normallyhave delivered but was disrupted as COVID-19
impacted service delivery — stands ata record high of almost7.1
million people waiting for treatment.

The waiting listlength, alongside long COVID and the ageing
workforce, are seen as the main contributing aspects to the growing
riskin long-term sickness. There has been an 18% increase in
economic inactivity owing to long-term sickness from 2019 to 2022.

Figure 3AF: % change in economic inactivity owing to long-term sickness,
by most common primary condition, people aged 16-64y, UK, 2019 to 20
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e Other health problems or disabilities

Mental illness or suffer from phobias, panics or other nervous disorders
e Depression, bad nerves or anxiety
e Problems or disabilities connected with back orneck

Progressive iliness notincluded elsewhere (e.g. cancer)

Source: ONS - Labour Force Survey

In addition, the reduced workforce has led to an increase in
vacancies. Firms are struggling to recruitwhile employmentremains
below pre-Covid levels, and the supplyof people available to work
remains lowerthan atthe start of 2020.

NHS Properties and Estates need
ongoing maintenance

As the age of the NHS stock grows —43% of the estates are more
than 30 years old — so does the need for ongoing maintenance of
buildings to maintain currentlevels of care.

Figure 3AG: Age of NHS Estates
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Levels of capitalinvestmenthave changed dramaticallyover the
past15 years: from 2014/15to 2019/20, funds from capital
budgets were transferredto support day-to-day spending,
increasing the maintenance backlogs for NHS buildings and rising
numbers of patients experiencing safetyincidents caused byestate
or infrastructure failures.

Figure 3AH: Historical trends in Maintenance Backlog
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Thenumber ofavailable bedsis
declining whilethe number ofrequired
bedsis growing

The number of available hospital beds has beenin decline since
2010, resulting in increasing occupancy, rising from 85% to 90% -
evidence shows thathospitals work mostsafelyand effectively at
bed occupancy levels no higherthan 85% . Projections produced by

the health foundations demonstrated thatan additional 23-39,000

general and acute hospital beds would be required by 2030.

Figure 3Al: General and Acute Bed Availability vs Use, NHS 2010/11-2021/22
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To address the shortage ofbeds in 2020 the UK government
confirmed funding for 40 hospitals, with a further 8 schemes invited
to bid for future funding to deliver 48 hospitals by2030 as part of the
New Hospital Programme.

The NHS is struggling with long waiting lists, high occupancy
rates, growing demand, and decreased capital funding for
maintenance and construction. This has led to safety incidents

and maintenance backlogs. Implementing manufacturing
approaches can help make construction and maintenance more
affordable, reducing the backlog and risk.



https://www.ons.gov.uk/employmentandlabourmarket/peoplenotinwork/economicinactivity/articles/halfamillionmorepeopleareoutofthelabourforcebecauseoflongtermsickness/2022-11-10
https://www.bankofengland.co.uk/monetary-policy-report/2022/august-2022
https://nhsproviders.org/news-blogs/news/bed-occupancy-levels-highlight-scale-of-pressure-across-the-nhs
https://www.health.org.uk/publications/reports/how-many-beds-will-the-nhs-need-over-the-coming-decade
https://www.health.org.uk/publications/reports/how-many-beds-will-the-nhs-need-over-the-coming-decade

M
MOTT M

MACDONALD

The Value of
Platforms

in Construction

Executive
Summary

Introduction

O

The case
for change

Economic
opportunities

Broader
opportunities

Reflections

Poor productivity is
contributing to the
housing shortage

The supplyof housing has significantlylowered since the 1970s.
Dwellings completed bythe private sector have been quite stable,
while the delivery of public housing has shrunken since the 1970s,
causing along-term issue. In England, the Government seta target
in 2019 to deliver 300,000 homes peryear. Yet, this level has never
been achieved and forecasts shows thatit will not be in the coming
years. The same backlog exists for affordable housing as England’s
affordable housing scheme fell 32,000 dwellings shortoftarget.

Considering the overall housing sector, forecastshows thatthe
supplywill stay lower than the yearly needs, increasing the backlog

and worsening the housing shortage.

Figure 3AJ: The housing gap, forecasts
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Source: JLL (2021) and Crisis (20128)

Figure 3AK below shows thatLocal Authorities and Housing
Associations have failed to deliver enough dwellings to
accommodate the needs. The needs are shown as constantover
time but are expected to increase as the housing shortage deepens
and the prices increase.

Figure 3AK: Affordable housing completion by tenure, England
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As the demand is high, the housing supply shortage is causing
important increase in prices, increasing hence the needs for
public sector housing.

Poor Housing conditions have a demonstratable
impact on health

rt from the Health F ion_demonstrated the impact of
poor housing conditions on health. The housing factors influencing
health are:

* The quality and condition of accommodation, as dampis
linked to many health problems, such as respiratoryissues,
physical pain or headaches —the situation is improving but
2019 17% of homes were non-decent

» Affordability, as housing payments canrepresentastrong
financial pressure, causing directeffects, such as stress and
indirecteffects

» Stability and security, there is a demonstrated relationship
between moving more frequentlyand poor self-rated health

Ultimately, poor health condition represents a risk foreconomic
growth as it results in an increase in health-related productivity loss.

The increase in housing stock has insufficientlyincreased to change
the upward trend in overcrowding, higherthan 3% in 2020-21.
The lack of supply has two effects on overcrowding:

« A lack of adequate housing

< Accommodation less affordable (prices increase)

Table 3AL: Historical trends in Maintenance Backlog
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Source: The Kings Fund — Analy sis of NHS Digital Data

« TheHousing shortagehas also an
influence inlabour mismatch

The housing shortage, since itresults in higher prices, prevents

| rmovementin with high pr tivity and high w

The ‘key-worker problem’ rising in the UK political agenda in the
2000s describes how the middle-class workers essential to a city
daily operations are unable to afford housing, thus preventing local
governments to run efficiently.

Booming housing prices are also linked to inefficient capital
allocation: overall, high housing prices favour capital misallocation
by reducing commercial lending to companies thatwould benefitit
the most.

The UK's housing shortage has caused high prices and negative
effects on health and the economy. To address this,
implementing manufacturing approachesto increase productivity

could increase housing supply, reduce overcrowding, improve
affordability, and facilitate labour movement, resulting in
economic growth and improved public health.



https://www.health.org.uk/publications/long-reads/better-housing-is-crucial-for-our-health-and-the-covid-19-recovery
https://www.theguardian.com/society/2022/dec/07/englands-affordable-housing-scheme-falls-32000-homes-short-of-target
https://www.delancey.com/wp-content/uploads/2022/10/JLL_Residential_Forecasts_Report_2021.pdf
https://www.crisis.org.uk/media/239700/crisis_housing_supply_requirements_across_great_britain_2018.pdf
https://academic.oup.com/book/27740/chapter-abstract/197923623?redirectedFrom=fulltext
https://academic.oup.com/book/27740/chapter-abstract/197923623?redirectedFrom=fulltext
https://www.lse.ac.uk/geography-and-environment/research/lse-london/documents/Archive/HEIF-4-2010-11-Series/Report-The-Case-for-Investing-in-Londons-Affordable-Housing-1.pdf
https://repository.essex.ac.uk/30827/5/The%20effect%20of%20local%20housing%20allowance%20reductions%20on%20overcrowding%20in%20the%20private%20rented%20sector%20in%20England.pdf
https://www.nber.org/system/files/working_papers/w21154/w21154.pdf
https://www.nber.org/system/files/working_papers/w21154/w21154.pdf
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Productivity
Influences net zero

Industry and governmentare working towards the legallybinding
target of net zero emissions by 2050.To reach this deadline,
significantchange needsto be made to reduce both embodied and
operational carbon throughoutthe builtenvironment.

The current scope ofthe challenge is large, and the construction
industryis disproportionallyworse whenitcomes to carbon
emissions in comparison to other sectors. According to Climate
Watch, mostofthe Green House Gas (GHGs) or CO2e emissions
are emitted through energyuse in industry, buildings and transport.

25%

Proportion of UK emissions
from the Built Environment

80%

Operational

Figure 3AM: Future emissions targets
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Policies and legislations are driving the need to reduce carbon
across the builtenvironment. However, in response to the ‘Building
to net zero: costing carbon in construction’ report, the government
has clearly acknowledged thatchanges in the policyenvironment
alone ‘will notbe enough’. In this reportthe governmenthas stated
that ‘our choice of materials, and the way we design and construct
buildings will also need to change to reduce embodied carbon’.

The relationship between productivityand net zero is not simply
cause and effect. Complex, expensive and time consuming
techniques can be implemented to reduce carbon which come hand
in hand with negative impacts on productivity. In comparison,
initiatives that reduce carbon emissions via simplifying processes,
reusing materials and upskilling employees can unlock productivity
gains.

A Product Platform approach can shift the dial in the industry to
enable approaches to net zero which boost, rather than
hamper, productivity. Thisis because:

= Standardisation improves the ease atwhich circular approaches
to construction can be realised due to the increased abilityto
reuse and interchange materials.

= Improved accuracy of demand forecasting is likelyto reduce the
embodied carbon released through waste processing and
disposal.

= Greater levels of repetition willimprove the efficiency in which
tasks can be completed and streamline processes. Overtime, it
is likely this will lead to decreased energyuse, resultingina
reduction in carbon.

“High costs in the building industry, which has not raised
its productivity in the past 20 years, mean that the
deep energy retrofits that are right for the climate could
be a drain on productivity. If the UK can rethink how to
retrofit buildings, itcould align emissions savings with

productivity gains. But, to do so, this mustbe a deliberate
policy goal.”

“There is clearvalue in considering netzero and productivity
together. Positive outcomes are notarrived at passively, the
governmentwill need to ensure they are realised.”

The bullwhip effect

The bullwhip effectrefers to the situation where a small alteration to
demand atthe material and parts end of the supplychain becomes
amplified further along the supplychain. This shows the value of
accurate forecasting and predictable demand to those at the beginning
of the supplychain. ProductPlatforms can help reduce these
fluctuations indemand as theycreate greater certainty at the start of
the supplychain.

From an environmental perspective, the bullwhip effectcan be used
positively. Recentresearch has been published aboutthe ‘green
bullwhip effect’ — a situation which shows environmental requirements
can be transferred along the supplychain following a similar pattern,
ultimatelytriggering the development of positive change and new
capabilities. This is another way that Product Platforms can be
harnessed to trigger positive change. If environmental requirements are
standardised atthe beginning ofthe supplychain,the positive impact
can be expected to be even largeronce transferred along the supply
chairin comparison with the initial intervention.

_z‘.. A VAVAVAVA

rce: The green bullwhip eff -Transferrin
- | -

nvironmental

The UK has committed to reaching netzero emissions by2050.
However, the builtenvironmentis currently responsible for 25% of
UK emissions and still has along way to go to achieve this goal.

Product Platforms partnered with a drive by governmentto reduce
carbon emissions would unlock productivity improvements that
simultaneously drive net zero.



https://www.sciencedirect.com/science/article/pii/S0925527314001662
https://www.sciencedirect.com/science/article/pii/S0925527314001662
https://www.sciencedirect.com/science/article/pii/S0925527314001662
https://www.sciencedirect.com/science/article/pii/S0925527314001662
https://www.climatewatchdata.org/
https://www.climatewatchdata.org/
https://publications.parliament.uk/pa/cm5803/cmselect/cmenvaud/103/summary.html
https://publications.parliament.uk/pa/cm5803/cmselect/cmenvaud/103/summary.html
https://green-alliance.org.uk/publication/climate-for-growth/
https://green-alliance.org.uk/publication/climate-for-growth/
https://green-alliance.org.uk/publication/climate-for-growth/
https://green-alliance.org.uk/publication/climate-for-growth/
https://green-alliance.org.uk/publication/climate-for-growth/

The case for change

If we do nothing, then the construction sector is likely to continue to underperform relative
to the whole economy. Low construction productivity reduces availability and quality of the
buildings other sectors need to operate efficiently. Construction therefore influences
national GDP, pupil attainment, patient risk in hospitals, quality of life and reaching net
zero.

Challenges exist with the current project-based approach, including error and waste levels,
high dependence on labour in an aging workforce, and high sensitivity to recessions.
Labour shortages will increasingly exacerbate these challenges.

There is therefore a clear rationale for driving the productivity of the social infrastructure
sector, and the Government, as construction’s biggest client, has a significant opportunity to
drive this improvement.

Unlocking the use of more manufacturing approaches to construct the UK building stock
would not only improve productivity, but also save and improve lives in the process.

Product Platforms help to unlock these manufacturing approaches; while recognising the
inherent variation and specifics of individual buildings, their environs and their stakeholders.
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Economic opportunities of Platforms
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% 5 Wide-spread adoption of Product Platforms across This section presents an approach to quantifying the
social infrastructure will reduce project costsbyupto  economic value of Product Platforms in construction by
@ 30%*, or £1.8bn per year through economies of assessing potential firm level productivity
repetition. These refer to productivity and efficiency improvements and applying these across the
gains that result from producing and delivering similar ~ Government’s social infrastructure pipeline of work. A
£ 1 . 8 b n £7 . 8 b n goods or services in large quantities and making spatial Computable General Equilibrium (CGE) model

improvements through learning. This has a knock-on ~ was used to inform the study. This is a large numerical

effect of up to an £7.8bn increase in annual GDPin  model which combines real economic data with

the long-term, a multiplier of 4. economic theory so that the impacts in the economy of
policy changes (or other “shocks”) can be
computationally derived.

potential annual potential real GDP
CAPEX saving improvement

Productivity gains will supportthe sector Productivity gains will unlock financial There are broader benefits to the sector
and deliver costsavings of up to 30% benefits beyond construction and other governmentinitiatives

Reduced dependence on labour throughincreased . Productivity-driven increases ininvestmentand Redistribution of construction-related jobs awayfrom
productivity cross-sector trade, generating additional economy- large conurbations to regions with stronger
Reduced on-site safetyrisks and overall accident wide GDP growth manufacturing bases, supporting levelling up of
rate due to an increased use of manufacturing . Increased tax receipts from increasing whole- regional economies

approaches economyGDP growth B Increased qualityof buildings, enhancing user
Increased opportunityfor wellbeing-related . Increased realincomes for households from experience, which could contribute to economic
improvements for the workforce economy-wide GDP growth wellbeing of users (e.g. attainmentin schools and
Reductions in waste through better precision, and recovery rates in hospitals)

reduction in errors through economies of repetition

*Individual case studies suggestthis maybe a conservative figure.




M Figure 4B: Categories and firm SIC codes considered in this study
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the National Infrastructure Commission and the CPA's Construction
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The total pipeline considered represents more than 20 million 71 Design 77 Equipment 69.1 Legal 74 Testing Other services

square metres of space, and nearly£60bn of capital expenditure, ) . ) . . . o
q P y b .y The delivery of these social infrastructure projects has been broken Certain inputs to construction have not been considered in this

across approximately3500 projects. This represents 9% of

construction infrastructure investmentover a 10 year period. downinto five main categories forthe purposes ofthis study, as shown study because they are either a small inputto construction, or

in Table 4A. This diagram also shows the SIC codes associated withthe  there is a limited data on which to derive an improvement, even
Figure 4A: Proportion of Pipeline for 5 Government Departments firms undertaking activities in each of these categories. The basis for with consideration of other comparable industries.
improvementfrom ProductPlatforms is illustrated in each case below.

e 100% Table 4A: Five activities for the delivery of social infrastructure projects
Activity Description Basis for
80% improvement
Desian The plans and instructions for the project, typically provided by separate design organisations. Design once
60% g use manytimes
Proiect Site-based activities; final assemblyand handover. Typically ETO, on site and by a Tier 1 or
40% ) subcontractor. This includes all major packages of work undertaken on site.
A preassembled setofelements designed to be incorporated with other assemblies on site. These
20% Preassembly may have an ETO or “Make to Order” (MTO) decoupling pointand take place away from site by a Economies of
Tier 1 or 2 contractor. e.g. volumetric units, wall panels with integrated services and windows. repetition
0% ) _ Sub- Components or small assemblies of components designed to be incorporated with other units into
Proportion (by area) Proportion (by cost) assemblies & a larger manufactured assembly. These typically have an “Assemble to order” (ATO) decoupling
Department of Education components point, with works undertaken by manufacturing firms.
H Ministry of Defence
H Department for Health and Social Care i+ A i q i i
. m Housing, Communities + Local Government Material The commoditised inputs to the prolect, such ?s concrete, sttfel, timber, copper piping, wires, Reduced waste
@ couraverion Ministry of Justice cable trays and so on. These typically have a “make to stock” (MTS) decoupling point.
" B

Source: UK Government



https://constructioninnovationhub.org.uk/media/slygf1sq/construction-innovation-hub-defining-the-need-2021.pdf
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Government
procurement is a
lever for
transformation

The Government is a major customer of the construction
sector. Over half (53%) of the UK’s £649 billion investment
pipeline between 2021/2 and 2030/1 is public investment in
social and economic infrastructure, as estimated by the
Infrastructure Projects Authority and National Infrastructure
Commission.

Of this, around a quarter (26%) is social infrastructure (£89
billion). This means publicly procured social infrastructure
represents around 14 per cent of the total investment pipeline
of the construction industry over the 2020s.

Social infrastructure includes investment by:

Department for Education e.g. schools, university
campus buildings;

Department of Health and Social Care, e.g.
hospitals, GP trusts.;

Ministry of Justice, e.g. prisons;

Ministry of Defence, e.g. armed forces
accommodation.

2P g (o e

[}
o

Department for Levelling Up, Housing
and Communities (DLUHC), e.g. social housing;

Eo
=

£649hn

All construction (10 year investment pipeline)
Estimated investment from 2021/2 to 2030/1

£344bn

Public investment

\
I ’

Private investment

AL
r Y
£89
bn
Social Economic
infrastructure infrastructure

‘Of WhiCh

Pipeline

Department considered

‘platformable’

Departmentof Education £11bn

Departmentfor Health and £31bn
Social Care

Ministry of Justice £2bn

Ministry of Defence £7bn

DLUHC £7bn

Total £59bn

As a major buyer of social infrastructure, improving the
productivity performance of construction offers the potential
for transformative cost reductions to Government and
ultimately the UK taxpayer. This opportunity is set against the
challenges in the construction sector outlined elsewhere in
this report.

In addition, the affordability of the Government’s investment
programme is increasingly under threat in the current
inflationary economic and fiscal climate, as inflation and debt
costs impact on pipelines.

Figure 4C: Increases in central government debtinterest costs, tied to
prices, erode capital allowances.
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Source: Office for National Statistics — Public sector finances

Widespread adoption of Product Platforms in the delivery of
the Government’s social infrastructure programme will:

* Generate savings for taxpayers by reducing the costs
of delivering the Government’s social infrastructure
programme

* Increase national tax receipts from the economy-
wide productivity growth that would be unlocked from
driving up the construction sector's productivity
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Government can
choose how
prescriptive to be

The Product Platform Rulebook proposes a methodologyfor
Product Platforms thatis structured around three domains: Demand,
Develop, and Deploy. Within this framework, there is an opportunity
for governmentto collaborate with the supplychain to determine its
role within these domains and the level of prescriptionitshould
impose on projectrequirements. TIP: Roadmap to 2030 provides
only a potential vision of the future, withoutclearly assigning roles or
providing definitive descriptions.

4 scenarios can describe the level of prescription thatgovernment
and departments as shown in the figures opposite. To move from
siloed progression to the other scenarios, departments must
harmonise, digitise and rationalise their requirements as described
in the Construction Playbook. When cross-departmental
requirements are harmonised, digitised and rationalised, the supply
chain has the ability to respond across departments, enabling a
stable order book and the ability to create cross departmental
platforms.

Departments have the ability to be more prescriptive by designing
clusters of spaces, enabling further certainty in the pipeline. Going
one step further, departments could specifythe elements thatcreate
the cluster of spaces which will enable the supplychain to focus

on manufacturing and deliveryof the system and elementspecified
in this way.

Higherlevels of prescription from the Governmentmean that the
supplychain gains greater certainty, and the decoupling pointfor
design and production can be postponed more reliablyacross more
of the pipeline ofdemand. This is the case which has been
modelling in this study, although further work is needed to defined
the basis for competition, risk and value creation.

As shown in the illustrative diagrams on this page, each scenario
builds uponthe previous scenario. This means a progressivelymore
developed, aggregated department/clientled approach the higher
the scenario.

Demand Develop

1. Siloed progression

Siloed progression describes changesin line with current
activities. These mayinclude better articulation oftechnical
requirements and how they mightvary over time,
incremental improvements to visibility of pipeline, gradual
increase in the use of programmesto deliver multiple
projects, but generallygovernmentretains a project-by-
projectapproach with little collaboration across government
departments.

paureyd Ajddng

Department/Client Led

Cross departmental requirements describes the
collaboration across governmentdepartments to
progressivelyharmonise (make comparable), digitise (make
machine readable) and rationalise (reduce variability)
requirements. This provides greater consistencyand
visibility of government construction pipelines, and allows
comparison of performance across projects.

Department/ClientLed
paureyd Ajlddns

This scenario describes the developmentofone or more
cross department, centralised sets ofdesigns for spaces
and clusters of spaces. Examples ofthis (although notcross
departmental) include the use of standard clusters bythe
New Hospitals Programme, or of standard rooms by"P22"
(procure22),and the DfE approach to design guides. This
provides greater certainty, reducing coordination risk and
providing the basic building blocks of governmentassets.

Department/ClientLed
paureyn Aiddns

The creation of cross-departmental systems and elements
to be used across governmentsocial infrastructure
projects. Examples ofthis (although not cross
departmental) include the Departmentfor Education's
Energy Pods, or Anglian Water's Standard Products.

Department/ClientLed
pa7urey) Ajlddns

. - = »
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“Systems and
elements

Rooms and
clusters

Technical
requirements

0
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Pipeline”

"Configuration, production
and delivery


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1016726/IPA_TIP_Roadmap_to_2030_v6__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1102386/14.116_CO_Construction_Playbook_Web.pdf
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- M | Modelling how

mevies | platforms improve
i constueton p r O d u Ct i V i ty The direct productivity gains realised in the sector could have a

knock-onimpacton economy-wide UK GDP because inthe real
economy, sectors and markets interactwith one another — one

Accelerated design of new social
infrastructure assets, since theyare being
configured using systemised solutions.

Final product
assepr)nbly& Reduced costs forassemblyand pre-

handover assemblyas teams learn from
experience (repeating similar

processes) and the designs ofthe
Preassembly .
systems improve.
. Greatly reduced costs forcomponents as
Sub-assemblies . . :
& : volumes increase in scale (economies of
components scale and scope).

Reduced waste from over-orderingin
WEICHELS construction due to systemised and
manufactured approaches.
Wider impacts on the whole economy

sector’'s outputis another’s input.
‘ If Product Platforms can drive productivity gains for firms within the ;Achang_te'm one sector St prr]qf?uctlv;[y, Sltjrfh asr::(t')nsg]uctlon ?nd a?
construction sector and its wider supply chain, this will, in ongasitis a permanentsnit, can flow through to other sectors o

aggregate, lead to a permanentshiftin productivity, enabling the the econ_omy_through changes in the price and quantity of goods
. . . and services in producer,consumer, and factor markets.
sectorto reduce its costs and/orincrease production.

Direct impacts on the construction sector

Summary of benefits from Product Platforms on construction inputs

The results ofimplementing Product Platforms in the delivery of social The results ofadopting Product Platforms in the construction off social infrastructure for wider beneficiaries, beyond the
infrastructure for the construction sector. construction sector.
Productivity scenario GDP impacts
. Economic modelling
Define adoption modelto | Scope of construction sector The estimated firm-level productivitychanges are Growth in wid
be tested in model adopting platforms applied as productivity ‘shocks’ to the relevant sectors rowth in wider
design, including how in the model, taking account of: economyvia sector’'s Increased UK GDP

upstream and over time

prescriptive government I gcale of firm-level productivity «  Type of productivity improvement (i.e. labour vs downstream linkages

chooses tobe improvement capital vs materials vs total factor productivity)
* The scale of implementation atthe sectorlevel

Non-GDP impacts (not monetised in this study)

Levelling up through Higher quality, more
redistribution of sustainable buildings, with
Less dependence on labour construction activity reduced operational carbon

Reduced embodied carbon Reduced local
Safer, more pleasantworking from improved processes environmental impacts

environments with less risk

More stable, inclusive

Reduced error
employment

Value to people and nature

Construction sector Whole economy
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Productivity scenario

Government's target of
widespread adoption of Product
Platforms by 2030, maximising

potential Product Platform-enabled

change in productivity in the
construction sector.

Defining the Need, with ONS and

NIC data estimate the

Government's social infrastructure

pipeline covering investmentin

buildings by:

. Departmentfor Education

. Departmentfor Health and
Social Care

. Departmentfor Levelling Up,
Housing and Communities.

. Ministry of Defence

. Ministry of Justice

Scenario represents 11% oftotal

construction investment

Note: ow ingto limited observed data at industry scale
about the productivity impacts of platforms, thereis a
degree of uncertainty about the level of cost savings,
hence low er and upper bound ranges (for speed of
learning) have been adopted.

Scope of construction

sectoradoption Product
Platforms

The parts of the production
process affected by Product
Platforms (projects,
preassembly, subassembly
and components, materials,
design, rental and logistics)

Projects
On site activities for
individual projects

N
¥y, Pre-assembly

AN Offsite assembly

.” Sub-assemblies

and components

Overview of approach for estimating
changes in firm-level productivity enabled
by Product Platform adoption

Scale of productivity improvementfrom Product Platforms atfirm level

Calculated savings generated bythe adoption
of Product Platforms through economies of
repetition, reduced waste and reductions in
inputs to production.

Since platforms are configured, rather than
engineered, to order, the design inputs foreach
projecthave reduced meaning more projects
can be designed forthe same resource.

Through increased predictabilityand repetition
of standardised and centralised kits of parts,
processes and supplychains, organisations
can learn from experience and become more
productive as the use the same process over
and over again and the designs ofthe systems
improve through DfMA.

Greatly reduced costs forcomponents as
volumes increase in scale (economies ofscale
and scope).

The use of more manufactured approaches
reduces waste from construction activities
through better predictabilityand certainty.
Further improvementpossible from better
design, although this has notbeen considered.

Scale of savings
as a proportion
of total project
cost(lowerand
upper bound)

22-42%

13-14%

43-73%

Economic
modelling
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Quantifying firm
level Improvements

Economies of repetition

Learning curves are described as percentages, with a lower
percentage representing a steeperlearning curve and a greater
level of improvementwith increasing production. There are
numerous indicators thata learning curve will be steeper,including:

+ Many repetitive elements in the activity
* A high proportion of manual labour
* Ahighlevel of continuity in the workforce

Learning curves can be applied to an entire industry, or to individual
activities. We have adopted a hybrid of this, by decomposing project
delivery into a series ofdistinctactivities, each with an applicable
learning curve. This learning curve is then applied to the “gross
value added” for that activity, as opposed to the whole sale price.

For example,improvementin site activities will not lead to a same
level of reduction in overall costs for the project, ratherthe costs
associated with the site activities will reduce with repetition. This
means thatinputs —such as logistics, materials and prefabrication
costs —are not affected by improvements in site activities. This is a
conservative assumption, given the derivation of learning curves as
applying to the total unit costto the customer.

The values for learning curves selected are highlighted in Figure 4D.

The pipeline and research (see box, right) have beenusedto
determine the number ofiterations in each case:

* Projectiterations are based on the estimated number of projects
in the pipeline and a throughputof 50 per firm over 10 years

* Preassemblyis based on units derived from the floor area
(assuming one unitis equivalentto 3.6mx7.8m of area, or halfa
school classroom), with an annual throughputof 1,500 per firm

* Subassemblies are based on ten units per preassemblyunitand
a throughput of 3000 per firm

Figure 4D: Improvement curves for different industries, highlighting those
selected for this study.

Raw materials 96
Fabrication s 05
Repetitive machining 95
Repetitive electronics manufacturing 95
Construction operations I O
Repetitive welding operations 90
Structures subsystem 88
Purchased parts 88
MTC Research 88
Electronics subassembly 85

Subassemblies S5

Repetitive clerical operations 85
Complex tools 85
Shipbuilding 85
Aerospace 85
New product 80
Final assembly 80

65% 75% 85% 95%

More improvement
(steeper curve)

Less improvement

I Sc|ected for study (shallower curve)

Source: NASA, MTC

(- N

The MTC has undertaken research into potential productivity
improvements in the construction supply chain, focused on volumetric
(MMC Category 1) solutions and related to “CMC level” (capabilities for
modernconstruction). This research presents three main types of
production process with progressive lean operationalimprovement
between each. These improvements aretied linked to a level of
throughputandresultin increased productivity. The corresponding
learning curve is 88%, in line withcomparable figures in literature.

Traditional construction
process

Static build process Line manufacturing

process

Relative

100% 1409
productiv ity oo 408

Throughput <300 >300

.

Reduction in waste

Each year, poor design, site managementand site activities lead to
approximately 13% of raw materials ordered are discarded unused.
The adoption of Product Platforms can reduce waste from
overordering in construction by 5-10% points due to systemised and
manufactured approaches, and an improved opportunityfor
recovery of unused materials due to repetition.

At anindustry level, we can make the simplifying assumption this is
spread approximatelyequallyacross materials supplied. This
improvementis applied as a reduction in intermediate consumption
by construction ofthose inputs.

Reduction in design effort

The adoption of Product Platforms dramaticallyimproves the design
process for new social infrastructure assets, since theyare being
configured from systemised solutions ratherthan designed from
fresh.

In house evidence suggests that standardised kits of parts can be
configured for a fraction of the costof bespoke designs - for
example, developing standard modular substations enabled a
reduction in design costof approximately80% due to a combination
of improvements in economy (through the use of lower cost
resource) and in productivity (through the use of automation). This is
likely to be unachievable for social infrastructure, given the
stakeholder engagementprocess, butreductions from 16% to 10%
have been seenin education.

Figures from MIT research into platforms in the automotive sector
indicate BMW have reduced engineering costs by28% for each new
model through the use of Product Platforms.

A mid-range figure of 12% has been adopted as an upperbound
(6% as a lower bound), given the variationin the assets withinthe
pipeline. Further savings are likely to be achievable were business
case and planning processes to be streamlined for platform-based
approaches. This is modelled as a reduction in the price of inputs to
construction from this industry, meaning thatmore projects can be
designed using the same resource.

These are summarised overleaf.


https://www.the-mtc.org/what-we-do/projects/capabilities-of-modern-construction-cmc/
https://www.zerowastescotland.org.uk/sites/default/files/Improving%20waste%20management%20on%20construction%20site%20%E2%80%93%20best%20practice%20guide_0.pdf
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Product Platforms
can systematically
boost productivity

Construction creates assets which are large, geographically-
specific,complexand designedto lastalongtime. They are also
capital intensive and are commissioned for clients through
individual projects where stakeholders mayhave limited prior
experience of construction. These factors contribute to demand

which is both cyclical in scale and volatile in nature.

The size and location of construction means thatlogistics and
coordination vary from projectto project. Variable and temporary
teams of ‘looselycoupled’ firms and stakeholders lead to variable
requirements. Trades, suppliers and service providers specialise,
creating horizontal fragmentation within projectphases, as well as

vertical fragmentation between phases.

The resulting lack of standardisation from a project-based,
fragmented approach leadsto increases in unplanned work and
change, resulting in more labour-intensive, site-based activities. It
also reduces the viability of manufacturing approaches —which
thrive off stability and certainty — and prevents more decoupled,

forecast-driven production.

Cyclical demand and the commercial environments within projects
makes long-term relationships difficult, exacerbating longitudinal
fragmentation between consecutive projects and reducing scope

for learning.

Increasing productivity is not a priority when the supplychainis

focused onlowestprice, risk mitigation and even survival

(construction has the second highestrate of insolvencyacross all

industries).

Jones etal. (2021) highlightthe opportunityfor Product Platforms
to address this fragmentation and enable iteration across and

within projects.

ertical fragmentation between phases

Project ] Horizontal fragmentation between specialisms

Design
e.g. Fire, Facade Structures

Manufacture
e.g. Materials or Superstructure

Assembly
e.g. Fagade or Superstructure

Project 2

Project 3

Longitudinal fragmentation between projects

Product Platforms can help address fragmentation in

construction, which currently create inefficiencies in delivery

Impactof fragmentation in construction projects and supporting
features of Product Platforms.

Fragmentation Product Platform features which help

&

<>

Longitudinal, between
projects

Horizontal, between

specialisms . . .
P and variable implementation.

Vertical, between

phases : .
information.

Learning is notcarried from one projectto
another, hindering continuous improvementand
productivity gains from economies ofrepetition.

Inefficient coordination and understanding
between specialists leadsto errors and rework

Communication problems cause errors, delays
and contractual risk based onincomplete

i Reassignmentof effort
1 from projectto platform

Horizontal continuity dueto
systemisation and
modularisation

Project 1

Product

Design
Platform g

Repeatable
components
Repeatable
processes for
design,
procurement,
production
Repeatable
know -how
Repeatable
teams and
relationships
Defined
interfaces and
systemised
architecture
Design and
deployment Longitudinal continuity between projects as
rules learning can be captured and redeployed

Vertical continuity between phases due to
systemisation and longer relationships

Project 2

Project 3

Successful Product Platforms help reduce and mitigate these three
dimensions of fragmentation byleveraging commonality of
components, processes, people, relationships or knowledge. By
establishing this core commonalityand associated feedback loops,
learning can be safeguarded and used to enable continuous
improvement. This, inturn, drives greater consistency, predictability
and reduced portfolio risk

Common repeatable assets (including relationships) and
structured information allow knowledge and learning to
be retained and iterated across projects.

Systemisation and modularisation to develop repeatable
assets (components, processes) with defined interfaces
embeds coordination between disciplines.

Systemisation ofrepeatable assets (including
relationships) improves communication and provides
greater certainty and completeness earlier, reducing risk.


https://www.tandfonline.com/doi/full/10.1080/01446193.2021.1983187
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Product platforms
use economies of
repetition

Economies ofrepetition referto the improvements in
performance, costsavings and efficiencygains from producing
and delivering identical or similar goods or services in large

guantities. This can be achieved through standardised
production processes, specialised equipment, and other
economies ofscale.

Evidence from industries from automotive to aviation, and software
to Fast Moving Consumer Goods, highlightthe potential of
“‘economies of repetition”. These referto the benefits offixed
repeating patterns ofwork over multiple cycles, creating
improvements in performance based on people rather than
machines. These are closelyrelated to, but not the same as,
economies of scale, with the latter failing to be effective in a portfolio
of variable projects or products such as construction.

The improvementin unitcostis based on the number ofthose units
delivered by an organisation and can be calculated using the
Crawford (or unit cost) system. This approaches usesa
mathematical relationship between afirstunitcost, a learning curve,
and a future unit cost.

These curves are described as mostappropriate where there are:
high proportions of manual labour; uninterrupted production;
production of complexitems;no majortechnological change; and
continuous pressure to improve. These situations are presentin
construction.

Figure 4E: Economies of Repetition — Learning Curves

Shallower learning curve (less
benefitfrom repetition)

Cost or time

per unit

Steeperlearning curve (more
benefitfrom repetition)

v

Cunulative volume of production

Improvements occur due both to technical and human factors in
relation to the production costs and times. In addition, material costs
also show improvement.

.0
®%&a Human factors

Technical factors S

1.Operator learning
2.Management learning
3.Personal factors such as
fatigue, personal matters, or
employee morale.

1.Improved methods, processes,
tooling, and machines

2.Process improvement

3.Design for manufacture
4.Design for assembly
5.Improved data

6.Use of machines for hand
operations

7.Waste Reduction

4.Improved relationships

Economies ofrepetition lead to reductions in unitprice (and unit
productiontime) as volumes increase. Mathematically, this is
described as the unitcostreducing by a percentage each time
cumulative units produced doubles:

Cost(Unit,) = TFU x n”

With: n = unitnumber; TFU = Theoretical FirstUnit cost; b =
In (Learning curve (%)/2)

The learning curve applies to the whole firm, rather than justto
front-line workers and hence apply to unit prices forconsumers. The
curve is expressed as a percentage, representing the residual
proportion of effort needed after each doubling of production.

Figure 4F: The Ford Model T exhibited continued economies of repetition
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Ford Motor Companies’ Model T

The Ford Model T was produced by Ford Motor Companyfrom
1908to 1927. It is generallyregarded as the first affordable
automobile, using economies of repetition to drive down the costs of
automobiles so theybecame accessible to the mass market.
Famously, the “any colouras long as it's black” offered next to no
choice to consumers, which allowed the large-scale use of
interchangeable parts and progressive improvements in total factor
productivity — and hence reductions in unitcosts.

Figure F illustrates economies ofrepetition in action for the Model T,
which saw $3,000 price tag for the 50,000th vehicle reduce to
$1,000 by the 8Mth unit— a costreduction of 70%in realterms in 15
years. The learning curve slopeis 85% for this example, meaning a
15% reductionin costfor each doubling of production.

Lean Six Sigma — formalising economies of repetition

Lean Six Sigmais a methodologythat minimises waste and
variation in a standard process to increase productivity.

Lean Thinking focuses on whatthe customer defines as value,
assessing everyprocess step to analyse whetherit adds value.
Waste is classified as anything thatdoes notadd to this
customer-defined value. Typically, waste can be categorised as
Transport, Inventory, Motion, Waiting, Overproduction,
Overprocessing, Defects and Skills. Lean Thinking originated in
America with the Ford Motor Companyand was further

developed by Toyota into the Toyota Production System.

Six Sigma was developed by Motorola in the early 1980s to
minimise defects and improve overall quality. Six Sigma
strategies seekto improve manufacturing qualityby minimizing
variability in manufacturing and business processes. The roots
of Six Sigma as a measurementstandard can be traced back to
Carl Friedrich Gauss (1777-1855) who introduced the concept of
the normal distribution curve. Six Sigma methodologyproposes
5 key process steps forimproving a process byreducing
variability by Defining the variation, measuring it, analysing it,
improving it and controlling it. This improves productivity by
minimising variation of Key Performance Indicators such as cost,
defects and time.



https://www.lean.org/lexicon-terms/toyota-production-system/
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The Liberty Ship
Program benefitted
from economies of
repetition

The Liberty Ship program involved large-scale shipbuilding during
World War Il to build cargo ships forthe Allies, so named for the
cargo ship that was designed for quick and easyconstruction. It was
one of the mostsuccessful industrial efforts in historyand it
demonstrated the importance of repetition inincreasing productivity.

The program was launched in 1940 bythe US governmenta year
before they entered World War Il. The purpose ofthe program was
to address the Allied need for cargo ships, which were crucial for the
transportation oftroops, supplies, and equipmentduring the war.
The ships were designed to be simple and cheap to build, so that
they could be produced quicklyandin large numbers.

The key to the success ofthe program was the use of assembly-line
techniques in shipbuilding. The shipyards were modelled on
automotive factories, with each worker responsible for a specific
taskin the process. The use of mass production techniques allowed
the shipyards to produce Liberty ships quicklyand efficiently.

The program demonstrated the power of repetition in continuously
increasing productivity— with time to produce a ship reducing from
180 days to 30 days within 18 months. By breaking down the
shipbuilding process into smaller, repetitive tasks, workers were
able to specialise in theirroles and become more efficientattheir
jobs.The use of standardised parts and procedures also helped to
increase productivity, as workers became familiar with the tools and
techniques required to complete their tasks.

In total, over 2,700 Liberty ships were builtduring the war, making it
one of the largestand mostsuccessful shipbuilding programs in
history. The success ofthe program demonstrated the opportunity
for repetition to increase productivity.

Why did the Liberty Ship Programme Increase in Duration after May 19437

Despite the initial success of the Liberty ship program, there were
several challenges thatarose duringthe course of the war. One of the
mainchallengeswas the threat posed by German U-boats, which were
sinking Allied shipping at an alarming rate. This led to a significant
increaseindemand for Liberty ships, as the loss of ships meant that
more needed to be built to replace them.

However, the German U-boat threat was largely defeated atthe end
of May 1943, which led to a decrease indemand for Liberty s hips. This

decrease in demand, combined with the introduction of more complex
ship designs, ledto a steadyincrease inthe duration of the Liberty s hip
project.

Figure 4G: Liberty Ship Programme - Project Commission to Launch (days
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Anotherchallenge that arose during the Liberty s hip program wasthe
competition for resourceswith other military projects. As the war
progressed, the demand for resources increased, which led to
competition between different military projects for materials, labour,
and otherresources. This competition made it more difficult to
complete the Libertyship program ontime and within budget.

Finally, the logistical challenges of using different shipyards also posed a
challenge forthe Liberty s hip program. Because the s hips were built
using prefabricated parts, they could be assembled at different locations
across the country. However, this also meant that there were logistical
challengesin coordinating the production of the ships and ensuringthat
theywere delivered to theright locationat the right time.

24-Jan-41 12-Aug-41 28-Feb-42 16-Sep-42 4-Apr-43 21-Oct-43 8-May-44 24-Nov-44 12-Jun-45 29-Dec-45

Date keellaid

Source: WW2 Ships


https://www.thoughtco.com/the-liberty-ship-program-2361030
https://www.iwm.org.uk/history/what-you-need-to-know-about-the-battle-of-the-atlantic
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In addition to modelling macroeconomic effects, we can apply
improvements ata projectlevel and consider potential savings
under different scenarios of governmentintervention.

Evidence of the benefits of manufactured approaches

As highlighted earlierin this report, there is limited evidence in
construction for the potential benefits of widespread adoption of
platforms in construction. Given that a key aim of adopting Product
Platforms is to unlock the benefits of manufacturing atscale through
commonalityacross differentassets, whilstaccommodating the
variability needed within those assets, itis instructive to look
towards evidence of manufactured solutions bringing benefits to
construction.

Numerous reports and inquiries have gathered and presented
examples and estimates ofthe benefits which mightbe realisable,
although mostreferto one-off or localised improvements.

Examples of quantified benefits include:

* Productivity improvements of 50% and construction cost
reductions ofup to 40% (evidence reported by the House of
Lord’s Science and Technology Select Committee inquiry)

« Efficiency improvements ofup to 40% (IPA’s Transforming
Infrastructure Performance)

» Costsavings ofup to 30% (reported in McKinsey's Modular
construction: From projects to products)

» Deliver housing 40% more productivelyand with 50% fewer
workers (reported in Make UK’s Who will be the builders?)

Whilstthese are not all directly comparable, theygive a broadly
consistentindication ofthe scale of opportunity available, were
construction ofsocial infrastructure to radicallychange.

Estimating project-level savings for different scenarios

We can considerthe scale of potential opportunities under each of
the different scenarios described previously, by taking into account
the variable scale and nature of each department’s pipeline. It
should be noted that this modelling is developed for an aggregated
pipeline and hence there are limitations to its application ata project
level. A range of indicative potential savings ata project level are
shownin 4H below.

Figure 4H: By working together, Departments would gain greater
savings than working alone

Scenario 1

Scenarios2 & 3

0% 10% 20% 30% 40%

Scenario 4

Source: Own analysis

Scenario 4: Cross-
departmental systems
and elements

Scenarios 2 and 3:
Cross-departmental
requirements, spaces
and clusters

Scenario 1 “Siloed
progression’,
assuming systems
and elements are
specified by each
department

This analysis indicates a potential saving atproject level of:

1. Upto 15% savings for adoption of platform approaches atan
individual departmentlevel (Scenario 1).

2. Up to 10-20% for the harmonisation, digitisation and
rationalisation of technical requirements (via output
specifications) and ofrooms and clusters across departments
(Scenarios 2 and 3).

3. Upto 18-31%if platforms were to be applied across the social
infrastructure pipeline of construction.

Additional savings maybe achievable through buying gains for
materials, and streamlined design and business case processes,
which have not been considered beyond reduced design inputs.

A potential saving of £1.8bn a
year on a £5.8bn annual pipeline

Using the Defining the Need pipeline (approximately£5.8bn a
year), these estimates translate to a potential saving to Government
of £1.8bn a year across social infrastructure.

At a projectlevel, this equates to reducing the price of a:

£22m secondaryschool byup to £7m
£475m hospital byupto £147m
£400m prison byup to £124m

£25m defence accommodation projectby up to £8m

20 B (o I»

"ﬂfm% £10m housing developmentbyupto £3m

These savings arise due to a reduction in design cost(design once,
use manytimes); a reduction in material costs due to reduced
waste;a reduction in componentcosts due to reduced waste and
buying gains;and areduction in “processing” costs through
economies ofrepetition. This is summarised in the diagram below,
showing a shiftfrom predominantlybespoke bydefault, to bespoke
by choice. Note that this analysis does notconsiderthe investment
in technical, commercial and organisational capabilities needed to
develop and deployProduct Platforms on this scale.

Figure 4l: Benefits from a shiftto Product Platforms
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»
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https://publications.parliament.uk/pa/ld201719/ldselect/ldsctech/169/16902.htm
https://www.gov.uk/government/publications/transforming-infrastructure-performance
https://www.gov.uk/government/publications/transforming-infrastructure-performance
https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insights/modular%20construction%20from%20projects%20to%20products%20new/modular-construction-from-projects-to-products-full-report-new.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insights/modular%20construction%20from%20projects%20to%20products%20new/modular-construction-from-projects-to-products-full-report-new.pdf
https://www.makeuk.org/-/media/eef/files/reports/who-will-be-the-builders_modulars-role-in-solving-the-housing-labour-crisis.pdf
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Realising these
gains needs
stability

Construction is very well evolved for the uncertain environmentin
which it finds itself: cyclical, variable and volatile. It responds with
the structure and performance thatit exhibits.

The project-centric approach (from funding and requirements to
design and delivery) drives decentralised decision-making and
financial control at a projectlevel, with a need for local adjustments
at the construction site. The uncertainty factors of incomplete
specification, lack of uniformity, and unpredictable environment
make the use of standard materials combined with craftlabour an
appropriate strategy, as opposed to the standardised activities and
associated abilityto share bestpractice that has been adopted in
other industries.

This strong emphasis on individual projects favours a narrow
perspective, both intime and scope, with the widely-held perception
that competitive tendering promotes costeffectiveness and
efficiency. All this drives the relationships among parties to be
transactional, and typified by market-based, short-term interactions
betweenindependentfirms.

This uncertainty prevents economies of repetition underpinning
platform approaches from taking hold effectively, since there is
insufficientstabilitytechnically, commerciallyor organisationally.

The Pipeline Rollercoaster describes the volatility in pipeline of

notable Tier 1s. This leads to a pattern of inconsistent performance
and profit, creating inefficiencies in the supplychain.

“Today's standardisation...is the necessaryfoundation on which
tomorrow’s improvements will be based. If you think
“standardisation” as the bestyou know today, but whichiis to be
improved tomorrow —you get somewhere. Butif you think of
standards as confining, then progress stops.”

Henry Ford

™~ A supplier perspective: Uncertainty in the
BMF . .
construction industry

Building excell
in materials supply

The uncertainty and volatility of demand in the construction sectoris
constraining investmentthroughoutthe supplychain. To build an
understanding of how Product Platforms mightinfluence parts ofthe
supplychain, we asked the Builders Merchants Federation to share
some oftheir views on incentives and barriers to investment, as well
as the possible implications ofa more standardised approach.

Barriers to investment:

“Uncertainty and the all too often cyclical nature of the
building industry”

S

“Scalability as aresult of slowness to adopt, lack of
common standards, design parameters and
connections.”

“Traditional methods” “Expensive to build offsite wooden
homes”

“Uncertainty of future demand linked to visibility ofdemand
from modular house manufacturers”

A gl S [

Incentives for investment:

“Consistency and demand forecasting”
“demand certainty”

E

“Common data requirements and digitalisations”
“Sustainability, skills shortage and the need for quality
supported by digitalisation”

ano
e

“‘Governmentadopting more innovation, seeing the
industry as a whole rather than contract led”
“Legislation”

P

Overall, the greaterlevels of standardisation unlocked byadoption
of Product Platforms would improve the certainty of demand as the
pipeline of governmentprojects and programs could be translated
into parts and materials. This would increase investmentin the
sector. Whilstthe greater certainty s likelyto be beneficial for
majorityof material providers, our survey highlighted that further
analysis is needed to consider how Product Platforms would impact
merchants, as some feel greater standardisation maybe risky for
their role in the industry.

Technical and commercial stability enabled Bowmer +
Kirkland to improve productivity and performance

Successive DfE MMC-oriented frameworks and output
specifications have provided certainty and stabilityto enable
firms to improve both productivity and performance. Stabilityand
certainty is both technical (since requirements are consistent
across projects, and updated on a published cycle) and
commercial (since there is a clearer and more certain view of
potential work and the associated procurement mechanisms).

This has allowed Bowmer + Kirkland, a construction and
developmentgroup,to meeta price-rachetof 2.5% as part of
the framework, improving productivity performance by 14.6%
over 46 projects whilstdelivering greater complexity products for
the DfE, since 2018, through:
Repeated and systemised designs thatprovide stabilityand
clear constraints
Continuous improvementof production through greateruse
of manufacturing approaches
Improved strategic relationships with keysuppliers, based on
optimising parts fora systemised approach, enabling
investmentinimproved solutions
Increased design standards beyond PartL, driven by the
DfE, directly increased productqualityfor air tightness and
thermal bridging, whilstreducing costand driving down
carbon.

The governmentis working to make the construction industrymore
stable and reliable by implementing policies such as the
Construction Playbook and TIP: Roadmap to 2030.

These policies encourage the use of procurementframeworks as a
dependable wayfor governmentto access the market. The recently
published "Constructing the Gold Standard" review of public sector
construction frameworks also supports this approach, emphasising
the potential for frameworks to create a consistentand efficient
pipeline thatreduces waste and allows forinnovation.

This approach aligns with the goals ofthe Construction Playbook to
improve efficiency, drive innovation, and deliver better value for
moneyin public sector construction projects, and would playa key
role in providing commercial stabilityneeded for the adoption of
platforms. Further work is needed to increase technical stabilityin
the form of harmonising, digitising and rationalising requirements
across departments.


https://www.bmf.org.uk/
https://constructioninnovationhub.org.uk/media/vzdfwe1i/aklf_platforms-in-the-wild_tier-1-2.pdf
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Construction is
economically
fragmented

The fragmentation ofan industrydescribes the degree to which the
production and delivery of goods or services are dispersed across
different stages ofthe supplychain (vertical), or different firms within
the same stage (horizontal).

Fragmentation reduces when an industryconsolidates. This
happens when mergers and acquisitions lead to fewer but bigger
companies controlling more stages ofa supplychain or dominating
a market. A highly fragmented industryhas a manysmall firms with
inputs from a wide variety of otherfirms.

Horizontal Fragmentation

To measure horizontal fragmentation, metrics such as concentration
ratio. A higherratio or indexmeans aless fragmented (more
consolidated) industry. The constructionindustryis among the most
fragmented industries, with only 20% of organisations having more
than one employee,and many sole traders and larger Tier 1
contractors competing againsteach other. The largest300 firms
only have 27% of the marketshare. In contrast, UK steel-making is
an example of high consolidation, with three firms hold over 60% of
the marketshare.

Manufacturing is much more consolidated than construction

Visualising construction againstmanufacturing sectors indicates that
the adoption of more manufacturing approaches through the use of
Product Platforms is likelyto have a significantimpacton the
structure of the industry, mostlikelyleading to some relativelyminor
integration across tiers in the supplychain (mostlikelythrough
strategic and longer-term relationships) and consolidation within
individualtiers as firms benefitfrom economies ofrepetition (and

Consolidation is neitherinherently good norbad, ratherthere are
pros and cons of each.

Pros

Cons

Higher consolidation

Improved purchasing power
in production

Reduced costs of
production

Improved abilityto scale
innovation

Reduced choice

Higher barriers to entry for
SMEs

Potential to stifle innovation
Potential to reduce industry
resilience

Lower consolidation

Lower barriers to entry for
SMEs

More resilientindustry
overall (not at firm level)
Increased scope for
specialisation

Reduced purchasing power
Increased costs of
production

Canleadto exploitation of
workforce

‘ g Vertical hence scale).
Fragmente ertica Horizontal . ) . . N
supply chain consolidation consolidation Figure 4J: Vertical and Horizontal Consolidation
The case T~ T
for change 60%-
= _ Pharmaceuticals
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Source: Own Analysis, ONS
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Product Platforms
will change the
Industry structure

The opportunity for repetition and iteration to drive continuous
improvementin construction is substantial. In order to iterate,
continuity from one project,assemblyor componentto the next is
needed, and the more repetition a firm can undertake, the more its

productivity can improve.

Figure 4K: Effect of number of workers on productivity are non-linear.
Manufacturing has more visible economies of scale.

0.5

oo
1.5
0.5
a0
0.5
5 10
Source: ONS

Manufaiuring

COnSIracmcn

Manufacturing has more visible economies of scale, meaning that
there are benefits to productivity when firm size increases. This
relationship holds forvery large firms. Construction firms do not
show this improvementfor larger and larger firms. Manufacturing
businesses will therefore benefitmore from consolidation and
increases in scale than construction. This is illustrated in both
measures of vertical and horizontal integration.

Industry measurementofautomotive (SIC29) excludes repairs,
modification and improvement (RMI - SIC45), whereas construction
(SIC41-43)does not. Even when this is taken into account, there
are still huge differences in organisation size and productivity, as
illustrated below. Even a partial shift towards this model would result
in significantlyhigher productivity and far more consolidation.

Table 4B: Attributes of listed Sectors

puto R M

Firms 5,270 105,515 914,475

Staff 145,000 746,000 2,105,000

Turnov er/ head £467,952 £360,265 £157,976
Staff/firm 27.5 7.1 2.3

source: Analysis of 2022 UK Business Population Estimates

Research indicatesthatthere is a cyclic nature to consolidation,
following a 15-25 year cycle (see Figure 4L below). With the
adoption of platform approaches, construction is likelyto accelerate
through this cycle. It is not feasible to predictexactly how
consolidation mightaffect the industry. It is possible thatexisting
large firms mayget larger, or that new entrants will seize the
initiative and take significantmarketshare.

Figure 4L: Industry Consolidation Stages

Stage 1 Stage 2 Stage 3 Stage 4
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Source: Adapted from HBR
Increasing the productivity of construction through greater use of
manufacturing approachesis therefore likelyto lead to a smaller
number of larger firms with more capital-intensive activities. The
cyclical nature of construction could preventany one firm from
becoming too committed to capital-intensive activities. A cross-
departmental approach could mitigate these risks, as one
componentor system could be used in multiple buildings

This suggests a potential trade-off between productivity and
accessibilityfor SMEs (Small and Medium Sized Enterprises —firms
employing fewerthan 250 people) as capitally-intensive activities
raise barriers to entry . The governmentacknowledgesthe
importance of SMEs and has launched initiatives to improve
opportunities, with targets for 33% of spend to reach SMEs in 2022.
This creates a potential trade-off between higher productivity and
accessibility.

Either way, the industrywill look different to how it does today and
individual projectexamples are unlikelyto be representative of the
macro effects.

Turning again to the automotive sector: OEMs (original equipment
manufacturers) are increasinglyseeking to capture more of the
connection with the end customer (e.g. dealerships and services) .
This is reducing theirinvolvementin production and reducing their
assetintensityand opening up four types of role in the supplychain.
This may provide a model for platform-based construction delivery,
with the option of governmenttaking the role of OEM (with an
increased connection to end users) orwith firms or consortia looking
to stepinto thatrole.

& Systems standardiser

Design, dev elopment and
manufacturing of complex

sy stems (ABS, tires), setting
global standards and supply ing
OEMs directly orindirectly .

E,;' Systems integrator

Designing and integrating
components, subassemblies and
sy stems for assembly into the
final product, e.qg. interiors, doors,
chassis.

£ Component specialist W Materials provider

Specialists in components or
subsy stems for a particular model
or platform (engine components,
panels). Increasingly suppliers to
integrators and standardisers.

Suppliers of raw materials to
OEMs or others. Structure v aries
depending on the material (steel
and poly mers are regional). Some
are expanding into componentry .

Adapted from The Autonmotive Supply Chain: global trends and Asian perspectives

Construction is highlyfragmented, with the largest of firms having
a relatively small share ofthe overall marketcompared to other
industries. A shift to manufacturing approaches maylead to
consolidation as a competitive advantage, leading to a smaller

number oflargerfirms. The aim of a disaggregated supplychain
on its own may not supportthese ambitions. Procurement policy,
and the role of smallerfirmsin creating value, need to be
considered during the adoption of platform approaches.



https://www.ons.gov.uk/economy/economicoutputandproductivity/productivitymeasures/articles/firmlevellabourproductivitymeasuresfromtheannualbusinesssurveygreatbritain/1998to2019
https://hbr.org/2002/12/the-consolidation-curve
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Construction
productivity gains
iImprove GDP

By implementing Product Platforms, the construction sector and its
supplychain could experience significant productivity gains. This, in
turn, could lead to a permanentshiftin productivity, resulting in cost
reductions and increased production.

This phenomenon is notunique to the construction sector, as real-
world examples from otherindustries have shown. Forinstance, the
use of modular construction in the hotel industryled to a 25%
reduction in construction time and a 15% reduction in costs, while
increasing the number ofrooms available for sale by 130%.

Such directproductivity gains can have a significantimpacton the
wider economy, as sectors and markets are interconnected.
Therefore, a permanentshiftin productivity in the construction
sector could potentiallyflow through to other sectors ofthe
economy, leading to changes in the price and quantity of goods and
services in producer,consumer, and factor markets.

The wider GDP impacts of productivity gains in the
construction sector arise both ‘downstream’ and ‘upstream’ of
the construction sector itself.

The wider GDP impacts of productivity gains in the construction
sectorarise both ‘downstream’ and ‘upstream’ ofthe construction
sectoritself.

Inputs
X .
£230.7bn

o
i Construction
L ¥ £373bn

n Total output

Downstream outputs

i

Capital
Creation

£205.5bn

Downstream effects

As a major purchaser ofthe construction sector’s outputforits
social infrastructure programme, the Governmentwill benefitfrom,
in effect, being able to deliver a given level of publicservices ata
lower cost. These costsavings could be used by the Governmentin
different ways to meetits national economic objectives.

The scale and pattern of GDP impacts nationally will depend on
the policy approach taken by Government. These choices
incIque:

(o3
W Funding the costs of the transition to Product
Platforms, including supporting the industryaccelerate
adoption and supporting its workers through the transition
through skills programmes etc

' Returning the money saved to taxpayers through lower
taxes, in turn benefitting households and in so doing

generating further spurs to GDP growth through higher
spending on other goods and services inthe economy,
which boosts the outputof businessesin these wider
sectors;

I. Reducing Government debt through reducing the fiscal
deficit/ contributing to a fiscal surplus, which in the longer
term is equivalentto reducing taxes, with similar effects to
those outlined above;

, Spending more money on maintaining and improving
al existing social infrastructure or on improved public

services more generally, e.g. improving existing school
buildings /hospitals or on improving the quality of
education or healthcare by diverting the cost savings into
recruitment, training, etc, which should in the long term
also helpincrease GDP by creating a more productive
workforce / reducingill-health etc;

{é}\ Investing in more economic infrastructure, such as
sustainable transportor flood defence, or other capital
goods, which will contribute to productivity and national

GDP, as well as social value from outcomes such as
reduced journeytimes and CO..

The hypothesis tested in this studyis that through improving
construction firms’ productivityand enabling the sector to deliver
the Government's social infrastructure programme more

efficiently, widespread adoption ofa Product Platform approach
will stimulate wider growth in GDP across the whole economy.

GDP can be analysedinterms ofthe output produced by
different industries, orin terms of spending byhouseholds,
business and government. GDP grew by 0.3% in January 2023.
It is 0.2% below the level it was in February 2020, ahead of the
pandemic hitting the UK economy. Latestfigures (to March
2023) show:

Services are the largestpartof the economy— making up

82% of outputin 2021

Service sectoroutput increased by0.5% in January 2023

Manufacturing output was down 0.4% in January 2023

Construction sector outputwas down 1.7% in January 2023

“Productivity isn't everything, but, in the long run, it is
almost everything. A country’s ability to improve its
standard of living over time depends almost entirely
on its ability to raise its output per worker”

— Paul Krugman

Upstream effects

As the construction sectorbecomes more efficient (through
simplified design processes, more efficientworking, economies of
scale in sub-assemblies and reduced waste etc), it will require fewer
‘upstream’ inputs to achieve the same output, e.g. fewer
architectural services and materials.

It will also require differentinputs as a resultof adopting Product
Platforms, e.g. fewer bricks and more composite materials. The
resources thatare saved will be redeployed elsewhere in the
economy.

For example:

producing additional social infrastructure that would not
otherwise have been built (stimulated bythe lower cost of

construction)

demand stimulated in response to the lower cost of

I other activities, either within construction (again through
construction) orin other sectors of the economy.

In each of these scenarios, the redeployed resources will contribute
to growth in output and higher GDP in the form of additional
consumption, investment, exports (and Government tax receipts).


https://commonslibrary.parliament.uk/research-briefings/sn02787/
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Economic
modelling for GDP
Impacts

To produce estimates ofthe economy-wide GDP impacts
associated with Product Platform -enabled productivity
improvements in the construction sector, a Spatial Computable
General Equilibrium (S-CGE) model ofthe UK economywas
deployed.

This is large-scale numerical model thatsimulates the core
economic interactionsin the economy:. It captures complex
interactions between differenttypes of economic agents overtime —
including households, businesses and Government, and the rest of
the world — operating in competitive markets with explicit resource
and budgetconstraints. The linkages inthe model between different
economic agents and markets are shown in the diagram (see right).

The model was usedto testthe potentialimpactof sector-level
productivity improvements enabled by Product Platforms on the
whole economy (valued in terms of GDP) by:

» Translating estimated firm-level changes in productivityinto a set
of sector-level ‘'shocks’ (economic events)that represent
widespread adoption of PP across all social infrastructure in a
particular year

» Comparing the ‘with’ and ‘without’ policyintervention to look at
the long-run, net additional annual impacton whole-economy
GDP. This is done after a thirty-year periodin which the shock
has worked its way through the economy, and a new ‘steady
state’ has been reached with prices and quantities in all markets

in balance once again .
Comparison ofchanges

!

U1E2T Initial New
Equilibrium Equilibrium
Data (without Shock (with
Parameters shock) shock)

Adapted from Scottish Government

The economic agents and markets
illustrated above are broken down into
individual sectors, each with their own
sets of inter-relationships. Shocks were
applied atsectorlevel, typically by
shocking capital factor markets. Since
investmentoccurs over time, the full
effect of productivity improvements
across sectors is notrealised
immediately, hence shocks have been
applied progressivelyover time.

Figure X: S-CGE Model Schematic

Foreign investment flows =—————

Factor Wages and returns

Markets
(Labour,
Capital, Land)

Savings

Supply

Incomes

The model does notdifferentiate between
individual organisations within an
individual sector, and so cannotquantify
the levels of consolidation. Businesses
(Current
production
and capital

creation)

Households
e (Consumption
and savings)

Intermediate
inputs

SalesJ

Revenue

It isimportantto note that this is
economic modelling ofa hypothetical
scenario and does notrepresenta
forecastof what will happen in the future
— eitherin terms of the scale and rate of
adoption or a definitive review on the
economy’s response toit.

—Spending

Private

Consumption Goods and

Services
Markets

Taxes

QOutlays &
revenues

Current

The model does nottake account of
account

business cycles and, while itis based on
pastrelationships inthe real economy,
there is a high degree of uncertainty
abouthow the economywill develop in
the future, e.g. technological changes,
political developmentsand so on.

Social services

— Transfer payments

Sales &

CGE models are widelyused by purchases Import Foreigners
governments, international organisations, Product taxes — Export (Import/Export PRb
academics and private sector and
consultancies. The World Bank, OECD, Investment)
IMF and HMRC have all used CGE Customs
models.

Company and other business taxes -
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Interpretation of the economic modelling results

The results ofthe modelling are reported for a single year, 2058,
whichis 35 years from the 2023 base year. This provides sufficient
time for the ‘shock’ to have worked through the economic model via
changes in prices and quantities and a new ‘steadystate’
equilibriumto have been reached in which the effects of mass
adoption of Product Platforms have been fully absorbed. This
means thatthe results can be treated as indicative of a typical
‘steadystate’ year, i.e. broadlysimilar uplifts in GDP will occur every
year compared to the baseline in which there is no adoption of PP.

Drivers of the estimated GDP impact and
implications for the Government’s economic policy
agenda

This economy-wide GDP impactis broadlyproportionate to the
value of the total productivity uplift in the construction sector from
the mass adoption of Product Platforms, which is passed on as a
costsavingto Governmentin its purchase and use ofsocial
infrastructure assets. This enables Governmentto deliver public
services more efficiently, and the savings are returned to
households through a combination of lower taxation and lower
Governmentdebt (which is the equivalent of future taxation), which
leads to the estimated increase in household income.

Through the mass adoption of Product Platforms there is also a
significantchange in the composition of GDP that is estimated
through the modelling, with the share of consumptionincreasingand
the share of investmentdecreasing (alongside a smaller shift
towards exports and away from imports). The switch inthe use of
household income from savings to consumption is driven by a lower
requirementfor capital investmentin the economy, owing to the
improvementin the efficiency of the production of social
infrastructure that results from the mass adoption of Product
Platforms.

+£7.8bn

annual real increase in GDP

+£11.4bn

annual real increase in consumption

GDP s estimated to increase by an annual £4.7bn
to £7.8bn, and consumption is estimated to
increase by an annual £6.9bn to £11.4bn.

This effect is importantin economic policyterms for two reasons:

1) Fundamentally, it is consumption that drives living
standards in any given year, and this result indicates that
mass adoption of Product Platforms could have a
significant positive impact on living standards that is larger
in proportionate terms than the total GDP impactper se.

2) The increasein the share of GDP accounted for by
consumption is sustainable. It is importantto distinguish this
from a more general shortage ofinvestmentin the economy
thatis often cited as a reason forthe UK’s poor productivity
growth, whichis driven by a range of broader factors, but not
the adoption of improved techniques. In short,
the improvementin efficiency of investmentthat the adoption
of platforms enables means thatthere are additional resources
available for household consumption, meaning households do
not need to save as much because the economyrequires fewer
resources to produce a given level of public services.

It should also be noted thata proportion of the increase in
household incomes arises through additional real wages and
employment, which reflects changes in economic activity across
different sectors triggered bythe adoption of Product Platforms.

In practice, there will be shifts in the location of work arising through
adoption of platforms thatare not fully reflected in the economic
model, butwhich are likely to favour more peripheral locations
where manufacturing activity is concentrated, providing a significant
contribution to the Government's Levelling Up agenda. This is
discussed further on Page 62.

Figure 4M: GDP Increase from Baseline due to adoption of Product Platforms
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Table 4C : Economic Improvements due to adoption of Product Platforms

| amens | coens
(lower bound) (upper bound)

4,700 7,800

6,900 11,400

Additional real
GDP

Additional real
household
consumption

Additional
householdincome

4,600
100
800

7,600
200
1,400

Additional net
exports

Additional labour
incomes
(realwages and
employment)



Economic Opportunities of Product Platforms

The economic opportunities of Product Platforms have been shown to forecast an estimated £7.8bn increase in GDP for the economy and

£1.8bn in capital savings.

It does this by utilising economies of repetition. Economies of repetition promote Improvements in technical and human factors in relation
to the production costs and times. In addition, material costs also show improvement. In order to realise these benefits, government

procurement models will need to change to promote a stable harmonised, digitised and rationalised pipeline.

Product Platforms will change the structure of the construction industry; capitally intensive processes that improve productiity may

increase the barrier to entry for new construction firms and encourage consolidation of the supply chain.

The opportunities presented in this section were estimated using an S-GCE model. This is a large numerical model which combines real
economic data with economic theory so that the impacts in the economy of policy changes (or other “shocks”) can be computationally

derived.

These could fund reduced taxes or investment — or a combination of the two. Lowering taxes has a positive effect on household income,
enabling households to consume and save more (which is the equivalent of future consumption). The increase in household savings will
support an ongoing long-term increase in investment, reflecting the impact of Product Platforms on investment returns across the

economy. Alternatively, in a ‘Business as Usual’ fiscal scenario, the higher tax receipts could be used to cover the costs o the transition

to Product Platforms (such as changes to Government’'s procurement process and direct business support initiatives in the sedor).
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Broader opportunities of Product Platforms

This section of the reportconsiders the holisticimplications that Product Platforms would

have on society and environmentas whole, and gain a better understanding ofthe key Product Platforms offer potential to positively impactall four capitals of the
industrychallenges thatthe approach could tackle. Value Toolkit

. Governmentand industryhave set the direction for our built environment. This

includes policywhich sets outwhat we are aiming to achieve (For example, Our
Vision for the Built Environmentand Flourishing Systems) and how we could get
there (For example, The Construction Playbook and Transforming Infrastructure
Performance: Roadmap to 2030).

Improved carbon footprint

Reduced potential for water pollution

. The purpose ofthe Built Environmentis to enable people and nature to flourish Natural Capital

together for generations. For construction to play a valuable role in driving this

S ; . . . L. Reduced waste during construction
vision it needs to operate in a way which minimises negative externalities on the 9

environmentand society, and creates value for the end users using the assets. Produced Capital
0 In line with the direction of the industry, our analysis explores the wider More efficient production I

opportunities of Product Platform’s beyond GDP growth. It includes an overview of

the desirable future state of the BuiltEnvironmentand considers how Product Human Capital

Platforms can help drive the construction industryin this direction. . )
Reduction in operational costs

. Following this, there is a qualitative analysis ofthe possible impacts Product
Platforms could have on the four capitals areas — natural, produced, human and
social capital. Our analysis demonstrates that Produced Capital are affected highly Improved quality of
positively by a Product Platform approach; the Human and Natural Capitals are infrastructure for end users

positively affected by a ProductPlatform approach with a low impact.

1 Opportunity to develop new skills

-O-

Higherlevels of employment I |

s

J
\



https://www.visionforbuiltenvironment.com/
https://www.cdbb.cam.ac.uk/files/flourishing-systems_revised_200908.pdf
https://www.gov.uk/government/publications/the-construction-playbook
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Supporting The
Vision for the built
environment

In 2021, the Governmentand industry came togetherto clearly
define ‘Our Vision for the Built Environment which has the explicit
purpose ofenabling people and nature to flourish together for
generations. The direction for the industryis setby this vision, and
itadvocates a need to move away from resource hungryand
wasteful systems and create a builtenvironmentwhich is
sustainable, secure,and resilient. The approachis based on an
understanding thatthe builtenvironmentis made up of
interconnected systems of systems including builtsystems, natural
systems and cyber-physical systems which need to be considered
holisticallyas they are innatelylinked.

From a construction perspective, considering the interaction
between the builtand natural systems is particularlyimportantly. To
reach this vision, the industryneeds to be mindful ofthe risks that
come from the builtenvironmentoverly constraining the natural
system and consciously take actions that make a positive
environmental and social impacts during construction. This
means considering carefullywhen is appropriate to build a new
assetin comparison with retrofitor repair, and effectively integrating
new assets into the existing system.

In line with this vision construction needs to focus on supporting the
use of the built environmentwhilstsimultaneouslyenabling
individual construction firms to achieve their strategic priorities. Over
time, the purpose ofthe built environmentwill change;individuals
will have different needs and values, technologywill progress and
nature will develop. It's essential thatthe construction industryis
structured in an adaptable way so it can reorientitselfto the
different use cases ofthe built environment. A Product Platform
approach helps facilitate this adaptable approach.

The previous section ofthis report has shown the potential
economic benefits from adopting a Product Platform approach.
However, this section of the reportanalyses how the government's
current social infrastructure pipeline impacts natural, human, and
produced capital. It also demonstratesthat, if adopted effectively, a
Product Platform approach could improve the ease at which
construction can positivelyinfluence all four capitals, driving the
industrycloserto the Vision for the Built Environment. However,
these benefits are not assured, as there are potential downsidesto
Product Platform approaches which mayarise withoutthe correct
decisions.

With the vision describing a desirable destination, Product Platforms
having a role to play inreachingit, and a need to backcastto work
out howto getthere, this section explores the potential decisions
that may be needed to create a better future.

— Planned

interventions on
the system such

as asset creation,
repair or retrofit are

FHgure 5A: Purpose of
builtenvironment

This image is taken
from the Vision for the
Built Environment. It

intermittent

highlights thatthe
purpose ofthe Built
Environmentmust
focus on the existing
builtenvironmentand
its future
development. It
recognisesthatuse of
the existing built
environmentis of
primaryimportance
and construction must
be focused on
supporting this. To
learn more please visit
Vision for the Built
Environment.

System processes
such as operation
and maintenance

are continual

Source: Vision for the Built
Environment

The future
we want
Coordinated action, aligning and
3 connecting existing initiatives
Strategies to enact the
2 policies aligned with the vision

Policies directed
towards the Vision


https://www.visionforbuiltenvironment.com/
https://www.visionforbuiltenvironment.com/
https://www.visionforbuiltenvironment.com/
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Understanding the
wider impacts of
Product Platforms

Ultimately, Product Platforms are a mechanismto implement
repeatable elements thatcan be delivered using manufactured
solutions, enabling better productivity. This means Value that has
been designed for as partof the Product Platform approach can be
influenced differentlyto traditional construction.

A Product Platform approach can the construction industry
to positivelyimpactthe four capital areas, especiallyif itis combined
with a conscious drive by industryand governmentto focus on
improving these areas. The overallimpacton the capital areas will
be dependenton how intentionallyindustryplayers are measuring
and targeting the social, human, natural and produced outcomes of
their projects and programmes.

The policy paperIransforming Infrastructure Performance:
Roadmap to 2030 sets outsome ofthe benefits that focusing on

using a platform approach for social infrastructure would enable.
Theseinclude:
dueto being able to predictdemand more
effectively and having a leaner process with commodities being

handled fewertimes

as a resultof changes in factory
conditions during the construction phase

as the same components can be
used againin differentassets when rebuilding or retrofitting

as a resultof more effective planning due
to improvements in predicting demand

Case Study: Using a Product Platform approach
to combat net zero challenges

When the industryis motivated to tackle environmental
challenges as aresultofbehavioural, business or policydrivers
then it adopting a Product Platform approach will improve the
ease at which this can be achieved. This is demonstrated when
exploring how a Product Platform can supportthe construction
sector’s netzero ambitions.

The construction sector mustbecome netzero by 2050in line
with governmentpolicy. However, the sector faces the pressure
of being the UK’s largestuserofnon-renewable materials. To
overcome the regulatory and environmentpressures, the
industrymustadopta more circular economyapproach to the
reuse and recycling of material.

As setoutin SO 20887, standardisation is a key enabler of
circulareconomy. It improves the interchangeability of materials
and ability to recycle disused parts to use on other projects.
Partnered with this, the greater accuracy in forecasting demand
will lead to a reduction in waste materials which have been
previouslyoccurred from miscalculating orders.

This highlights how ifadopted effectively Product Platforms can
help the construction sector tackle some ofits key environmental
challenges.

Sources:

. ircular constructi ilding for ner UK nomy-
Green Alliance

. . ) . I it ircul

Fgure 5B: Use of a platform approach for social infrastructure

The following image is taken from Transforming Infrastructure
Performance: Roadmap to 2030 and shows addressing the need
for social infrastructure using a platform approach. In support of
the case study, the diagram shows the Sustainable
Development Goal 12, ‘responsible consumption and
production’, can be targeted by implementing a Product Platform

approach. 12 . ”
Societal 4 § M !a ANIJPHUI]I.IL'[IUN

outcomes l![]l ﬁ/i m

Policy

Systems of
Systems

Manufactured solutions bytheir nature of being repeatable

and controlled will have an effect on the 4 capitals described

earlierin this report. The following section ofthe report

analyses in greater depth how a Product Platform approach

would impactthe different categories in the value toolkit,

considering natural, produced, human and social capitals.
Source: Transforming Infrastructure Perf ormance: Roadmap to 2030


https://green-alliance.org.uk/publication/circular-construction-building-for-a-greener-uk-economy/
https://www.iso.org/standard/69370.html
https://green-alliance.org.uk/publication/circular-construction-building-for-a-greener-uk-economy/
https://green-alliance.org.uk/publication/circular-construction-building-for-a-greener-uk-economy/
https://www.edie.net/report-uks-construction-sector-wont-reach-net-zero-without-circular-economy-focus/?mc_cid=db09f88bdb&mc_eid=f3a280ab6f
https://www.edie.net/report-uks-construction-sector-wont-reach-net-zero-without-circular-economy-focus/?mc_cid=db09f88bdb&mc_eid=f3a280ab6f
https://www.iso.org/standard/69370.html
https://www.iso.org/standard/69370.html
https://www.gov.uk/government/publications/transforming-infrastructure-performance-roadmap-to-2030/transforming-infrastructure-performance-roadmap-to-2030
https://www.gov.uk/government/publications/transforming-infrastructure-performance-roadmap-to-2030/transforming-infrastructure-performance-roadmap-to-2030
https://www.gov.uk/government/publications/transforming-infrastructure-performance-roadmap-to-2030/transforming-infrastructure-performance-roadmap-to-2030
https://www.gov.uk/government/publications/transforming-infrastructure-performance-roadmap-to-2030/transforming-infrastructure-performance-roadmap-to-2030
https://www.gov.uk/government/publications/transforming-infrastructure-performance-roadmap-to-2030/transforming-infrastructure-performance-roadmap-to-2030

The Value of
Platforms
in Construction

Executive
Summary

Introduction

The case
for change

Economic
opportunities

Broader
opportunities

Reflections

Geographic
employment
opportunities

Analysis of 1,000 firms playing arole in the offsite construction
sectorindicates variabilityin SIC codes, and hence in how their
performance is reflected inthe economy. The largestshare offirms
sitwithin construction (37%) and manufacturing (25%) sectors.
Figure 5C: Offsite Companies by Sector
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Source: Own analysis, Akerlof

The geographiclocations ofthese organisations are shown
adjacent,illustrating good coverage across the countryand some
level of correlation between location and level of deprivation,
although further analysis ofthis is needed.

The relatively even spread across both the regions and nearto the
main population centres ofthe UK demonstrates how moving to
offsite construction has the potential to derive benefitof construction
activity away from major economic hubs, decoupling production
activities from the projectlocation, thereby supporting levelling up.

Those sponsoring developmentcould use greaterinsightinto the
supplychain to target investmentto gain appropriate benefitfor the
wider economythrough increased use of manufactured solutions

unlocked through a platform approach (see e.g. work by Heathrowy).

Figure 5D: offsite construction firms are well distributed across the

country and offer an opportunity to level up o
Average Deprivation

0 I ;o
25

least ~ Most
deprived

deprived

Source: Own analysis; ONS Deprivation index

The resulting increase in throughput ofthese facilities will assistin

developmentofmore efficient processes, productivity and higher

wages. This factory setting is also more likelyto supportfull-time,
longer-term and permanentcontracts, with more secure incomes

and developmentprogrammes.

More environmental control of workspaces and areduction or even
elimination of unplanned activities will enable further reduction in
accidentrates and work-related injuries. Coupled with the use of
technologyand automation, this could reduce physicallydemanding
and dangerous work. In the long term this should resultin reduced
demand for treatment of preventable work related injury.

OECD research indicates a clear link between job quality, health
and productivity and, conversely, that “bad jobs are bad for people”.
This research also highlights the need to avoid monotonous,
repetitive work (termed a “Fordist” approach) as this leads to “bore-
out” or work boredom. Data from ONS assessing different
dimensions ofjob quality indicate that construction can perform
better than manufacturing, forexample:

Manufacturing employees reporthigherlevel of both unpaid
and paid overtime than construction;

Manufacturing has more employees on zero hours
contracts (1.1% compared with 0.7% in construction);

More construction employees reportbetter career
progression opportunities (59% to 51%) and feel more
involved in their workplace decision making (58% to 51%).

A manufacturing approach to construction can bring about positive
social value changes, including promoting employmentand skills,
supporting the growth of responsible and regional businesses,
creating healthier, safer,and more resilientcommunities,
decarbonizing and safeguarding the planet,and promoting social
innovation. Benefits include providing stable employmentwith good
working conditions, upskilling opportunities, ensuring transparency
in the supplychain, tackling regional inequalities, supporting
initiatives to tackle homelessness, increasing resource efficiency,
reducing carbon emissions and waste, and developing innovative
measures to promote skills and safeguard the environment.

The widespread adoption of Product Platforms improves the
stabilityand viability of associated manufacturing approaches.
These provide local and stable employmentas activities can be
decoupled from individual projectlocations.

The approach provides additional economic levers to support
levelling up and the case for investmentin conditions.


http://wpieconomics.com/site/wp-content/uploads/2018/03/WPI-Economics-Off-site-construction-update-2018.pdf
https://www.oecd-ilibrary.org/docserver/a8c84d91-en.pdf
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/jobqualityindicatorsintheukhourspayandcontracts/2021
https://akerlof.co.uk/wp-content/uploads/2023/02/Delivering-Social-Value-Through-Offsite-Construction.pdf
https://akerlof.co.uk/wp-content/uploads/2023/02/Delivering-Social-Value-Through-Offsite-Construction.pdf
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What outcomes is
the government
targeting with
construction?

The Government's Outcome Delivery Plans (ODPs) were used to
understand whatvalue means for each of the government
departments. Specifically, ODPs analysed to determine how each
department's objectives and KeyPerformance Indicators (KPIs)
align with the government's overall priorities and goals. This
assessmentwas crucial in determining the effectiveness ofthe
government's policies and strategies.

To conduct the assessmentofvalue, the Construction Innovation
Hub's Value Toolkitwas used. The Value Toolkitutilises a4
Capitals model thatenables the numerical evaluation of value
across 17 sub-capital categories. This allowed foracomprehensive
and detailed evaluation of each department's ODPs, which provided
valuable insights into the government's efforts to deliver on its
commitments.

During the assessmentprocess, itwas determined thatcertain
policy KPIs were not relevant to the construction and infrastructure
sectors. As a result, these KPIs were excluded from the analysis,
ensuring thatthe evaluation focused onlyon relevant measures of
value. This analysis thus focused on construction-and
infrastructure-related KPIs setoutfor the following government
departments: Departmentfor Education (DfE), Ministry of Justice
(MoJ), Departmentfor Health and Social Care (DHSC), Ministry of
Housing, Communities, and Levelling Up (MHCLG), and Ministry of
Defense (MoD).

To ensure uniformityin the evaluation of each department's ODPs,
data from each departmentwas weighted using costper
department, which involved adjusting data to accountfor differences
in scale. This enabled an faircomparison of departments’
performance. Scores for each departmentfrom the evaluation
described above were also weighted according to the spread of
governmentspend by department.

This allowed fora more precise assessmentofeach department's
progress towards achieving its objectives and KPIs, based on an
accurate view of publicinfrastructure priorities and budget.

Overall, the assessmentofthe government's ODPs using the Value
Toolkit provided valuable insights into the government's efforts to
deliver on its commitments. By identifying areas of strength and
weakness inthe ODPs of each department, the assessment
provided a roadmap forthe governmentto adjustits policies and
strategies as needed to achieve the desired outcomes.

Each ofthe capitalsis aided by
improved productivity. Product
platforms can improve productivity,
which means achieving more with less.

o)
g%
gé
a8
ST
OV\
S

What are the Government’s Outcome Delivery Plans?

The UK government's Outcome Delivery Plans (ODPs) are a setof
documents thatoutline the government's priorities and goals for
specific policyareas over a four-year period. The ODPs are updated
annuallyand cover a range of topics, including health, education,
economic growth, and public safety. Each ODP sets out a setof
objectives and key performance indicators (KPIs) thatthe
governmentaims to achieve in a given policy area. The objectives
are usuallyfocused onimproving outcomes for citizens, while the
KPIs are usedto measure progress towards these objectives.

The ODPs are designed to provide greater transparencyand
accountabilityin government by setting out clear targets and goals
for each policy area. They are also used to help the government
monitor progress and adjust policies and strategies as needed to
achieve the desired outcomes.

Summary of Capital Assessments
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Platform approaches can enhance the resilience of assets
through the use of components designed for specific threats and
consistent quality. Modular construction has proven effective in rapid
reconstruction after disasters.

Manufacturing approaches canresultinhigher quality
components, reduced maintenance costs, and faster construction
times.

Modularconstruction reduces waste and labour costs,
increasing profitability. For example, ANew York hotel was builtin 90
days, accelerating revenue generation.

Manufacturingapproachescanlead to consistent and
cost-savingconstruction. Modular construction of a hospital in Sweden
saved 30% on operational costs.

Ma nufacturing may enhance construction efficiencyand
quality, while reducing disruption to communities.

Offsite manufacturingcanleadto safer working conditions and
less pollution on construction sites, benefiting nearby communities.
Adopting aless cyclic, less pressured stable approach can benefit
mental health of workers.

Offsite manufacturing can upskill workers in
manufacturing and factory-based production processes.
Ma nufacturers caninvestin trainingand development programs to
improve their workers'skillsand lead to more effident and higher-
quality production.

Manufacturing approachescan create new job
opportunitiesinthe manufacturing industry, benefiting the | ocal
economy. Offsite manufacturing can also reduce on-site labourand
improve productivity.

Adopting manufacturingapproachesin
construction canimprove collaboration and coordination between
different actors, enhancing efficiency and productivity.

Increased use of manufacturing approaches
can leadto standardised designs and construction processes, making it
easierto consult stakeholders and incorporate fe edback. This can
resultin a more collaborative decision-making processand greater
satisfaction.

Ma nufacturing approaches create cost savings
thatcan bereinvestedinsodal programs and promote diversityinthe
workforce.

This page considers the influence of a Platform approach onall the
Value Toolkit categories. Each of these categories can be aided by the
improved productivity delivered by Product Platforms. Additional
benefits maybe observedifimplemented correctly, but there maybe
drawbacks where implementationis not considered holistically. For
example, as perlJevon’s paradox, increasing the efficiency of resource
use through increased productivity and reduced waste will generate
anincrease inresource consumption overall. Without additional policy
interventions, this mayfavour newbuild over retention and
refurbishment and reduce the costs of materials with highembodied
carbon. This warrants further assessment, with any policy
interventions focused on areaswhere the potential downsides are
more significant.

Ma nufacturing approaches in construction can reduce unplanned
activity, dust, andimprove air quality, |eading to cleaner surroundings.
Sustainable building materials can lower e missions of pollutants and
greenhouse gases during construction.

Circulareconomy principlesand manufacturing approaches in
construction can reduce waste and e missions of greenhouse gases.

Circulareconomy principlescanreduce unplanned water
usage, waste generation, and demand for virgin materials in
manufacturing, thus lowering the risk of water pollution from material
extractionand construction.

Offsite construction canreduce land use for on-site activities
and optimise the use of existing land for manufacturing.

Ma nufacturing approaches canimprove
interchangeability, adaptability, circularity, and reduce waste in
construction.

Platform approaches can increase productivity and
reduce disruption during construction, potentially freeing up land for
conservation.




Other Opportunities of Product Platforms

The value of Product Platform’s extend beyond improvements in GDP. If adopted effectively, Product Platforms have the potential to positively
impact Human, Social, Natural and Produced Capitals. However, these benefits are not guaranteed and to materialise government and industry
must be actively focusing on delivering outcomes which release value across these areas. Our analysis of the UK Government’'s Outcome
Delivery Plans shows where the current pipeline of Social Infrastructure projects release value. Currently value is skewed pedominately

towards human capital, driven by the priority placed on skills and knowledge across many programmes.

Product Platforms can be used as a lever to drive greater value across the four capitals. Individuals that work in construction will feel the direct
benefit of more at a consistent location and increased opportunity for

. Beyond the construction sector Product Platforms can unlock wider social value across
the nation. Product Platforms can through the redistribution of construction related jobs (and knock-on
economic activity) beyond large conurbations to regions with strong manufacturing bases, such as places in the Midlands and North of
England. In addition to this, the improved efficiency of construction processes and the reduction in waste will lead to
The increased use of repeatable and interchangeable components across assets will approaches and support
industry in reaching . These benefits and the associated productivity gains will within the Built

Environment and, importantly, enhance the experience for the end user.

This shows that if implemented correctly and combined with an outcome focused approach, Product Platforms can drive construcion towards



https://constructioninnovationhub.org.uk/news/vision-for-the-built-environment/
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Construction perfectly
answers the question it
has been asked.

Construction has perfectly adapted and evolved to survive ina
cyclical, variable and volatile environment. This is done in spite of
the challenges with productivity, safety, workforce availabilityand
more. This means thatdriving forces and limiting factors mustbe in
equilibrium.

Figure 6A: Striving for Change

Desired
state

Limiting factors

Current
state

Driving forces

Adapted from Lewis (1951) Time

The organisations which make up the sector and operate in this
environmentare more-or-less permanent, yet the environmentin
which construction activity takes place is anything but. It is
temporary, fragmented and unique to a place and setof
stakeholders. Itis therefore often treated as being totally unique.

The industryhas evolved to use a skilled workforce to tailor
commoditised materials into bespoke assets, limiting the opportunity
to systematicallylearn from experience. This limits productivity
which, as we’ve seen, has impacts on lives and livelihoods.

The Government, by using its position as a major clientfor
construction, could drive significantcostsavings and broader
societal improvements through greater uses of manufacturing
approaches.

But parachuting manufacturing into a construction setting on its own
doesn’twork: this is not justa technical challenge. Our expectations,
design approaches, and buying behaviours have all collectively
shapedthe industrywe have today. It is therefore a socio-technical
challenge. And one for which there is a moral, social, environmental
and economicincentive to solve.

If we want a better
answer, we need to ask
a better question.

Are we sufficientlycommitted to change the question we’re asking
of construction —that is, change the environmentin which
construction projects take place? The steady stream ofreports on
problems with construction stretching back to 1944 suggestwe
understand the driving forces, but have not to date managed to shift
the equilibrium. The evolving policy framework seems to have the
right elements in place, but practice proves hard and slow to
change.

The challenge is not in changing individual construction
activities or solutions, but in changing the environment so
these can be improved. This means recognising the driving forces
and easing limiting factors.

Variable requirements and demand
Expectations of customisation
Missing or variable metrics

Design approaches

Buying behaviours and risk profile
Industry structure and business models
Lack of continuous improvement

Limiting factors

¥

Industry improvement

Low productivity

Safety and wellbeing
Workforce and employment
Net zero

Affordability

High demand

Resilience

Driving forces

il

The symptoms construction shows in response to this equilibrium —
including low productivity, levels of insolvency, and accidents —
constitute a marketfailure. Platforms, whilstnota magic bullet, can
provide a key part of a better answer and reaching a more desirable
equilibrium.

Butto do so, the environmentneeds to

and commercially), be more explicitabout what
at a projectlevel (and the implications ofdoing

differently), and be one in which there is a recognition of

(technically

Stabilise the technical environment

Cross-departmental harmonisation, digitisation and
rationalisation of requirements, spaces and adjacencies will
reduce the variability with which requirements are articulated.
Develop and use of consistent data structures across
products, suppliers and systems will help to understand
performance and supportcontinuous improvement.
Technical stabilityneeds to be maintained through design
and delivery to ensure itreaches the supplychain to unlock
economies ofrepetition and improved quality.

Stabilise the commercial environment

Pipeline aggregation and visibility, whichwhere possible
should be evened out using a portfolio approach, to enable

consideration of “horizontal” procurementas a means to
aggregate demand for common parts with consistent
technical requirements across multiple projects.

Y more strategic supplier relationships acrossthe sector and

Improve coordination of a fragmented industry
Through changing buying behaviours and associated risk
profiles and delivery models to enable the stabilisation of
technical and commercial environments. This in turn should
help unlock changes to business models and the broader
industrystructure. Feedback and learning within and
between projects is essential, which will involve better use
of digital technologyand information managementacross
multiple functions and diverse organisations, as well as
consistentlycollected and comparable metrics.

These willunlockimproved and more certain methods of production,
ultimatelyhelping reach the desired state for a better performing,
safer, more productive and more resilientconstruction sector.
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This study and the literature review on which it has been based recognises both the achievements of, and the challenges faced, by the construction sector. It is
brutally honestaboutthe task faced in resolving the productivity conundrum, confirming thatat a Macro level, despite all the talk and effort of the last10 years
around efficiencies, the sector has stood still. As far as the hard numbers go, thatis irrefutable. For all the hard running, we have gained little ground, and the
case for change continues to be strong.

Thatis why bringing in evidenced thinking from other sectors, working through how it can apply to construction, and considering whatthat means for the way we
do things is critical to our future success. Itis clear the industrycannotanswerthese questions inisolation. This research reminds us of something we all knew:
Construction in the UK is predominatelydriven by our largestcollective client, the public sector. Given the pressure faced by the public purse in addition to all
the other demographic and wider pressures directlyfaced by construction, this gives us both a business and a moral imperative to improve. Platforms and their
deploymentsupported byfast developing digital technologies thatcan deal with the complexity of construction mean we are at an inflection point, which as an
industrywe can choose to seize — or ignore. The size of the productivity prize is huge. By construction’s nature, scale and reach, the repercussions extend far
beyond our sector.

To get this right we must, with Government, focus on using platforms to unlock our potential through:
This study is very clear: Product Platforms can help to unlock

use the Value Toolkit to define what is mostimportant manufacturing approaches while recognising theinherentvariation and
specifics ofindividual buildings, their environs and their stakeholders.
whatmatters mostand putit first
The use of manufacturing approachesto constructthe UK building
get better at sharing what matters through the whole delivery and operational cycle stock would not only improve productivity, but also save and improve
lives in the process. Adopting a less cyclic, less pressured, more certain,
and more stable approach to construction will help improve working
environmentconditions for workers across the industry.

getthe modelright: define and allocate the right risks and define the right process

through mapping locations, capacity, capabilityand com patibility; and
appreciating implications ofincreasing demand and supplyshocks in supporting a commerciallystable

: We needto stop avoiding the core of the productivity conundrum.We
environment

have no choice but to act on the evidence herein and progress the

we need shared standardised performance metrics to supportcollective improvement CLbp T AN I el

improving in a structured evidenced way on a reduced palletof products
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Disclaimer

This Report has been prepared solely for use by the party which commissioned it
(the ‘Client’) in connection with the captioned project. It should not be used for any
other purpose. No person other than the Client or any party who has expressly
agreed terms of reliance with us (the ‘Recipient(s)’) may rely on the content,
information or any views expressed in the Report. This Report is confidential and
contains proprietary intellectual property and we accept no duty of care,
responsibility or liability to any other recipient of this Report. No representation,
warranty or undertaking, express or implied, is made and no responsibility or liability
is accepted by us to any party other than the Client or any Recipient(s), as to the
accuracy or completeness of the information contained in this Report. For the
avoidance of doubt this Report does not in any way purport to include any legal,
insurance or financial advice or opinion.

We disclaim all and any liability whether arising in tort, contract or otherwise which
we might otherwise have to any party other than the Client or the Recipient(s), in
respect of this Report, or any information contained in it. We accept no responsibility
for any error or omission in the Report which is due to an error or omission in data,
information or statements supplied to us by other parties including the Client (the
‘Data’). We have not independently verified the Data or otherwise examined it to
determine the accuracy, completeness, sufficiency for any purpose or feasibility for
any particular outcome including financial.

Forecasts presented in this document were prepared using the Data and the
Report is dependent or based on the Data. Inevitably, some of the assumptions
used to develop the forecasts will not be realised and unanticipated events and
circumstances may occur. Consequently, we do not guarantee or warrant the

conclusions contained in the Report as there are likely to be differences between the
forecasts and the actual results and those differences may be material. While we
consider that the information and opinions given in this Report are sound all parties
must rely on their own skill and judgement when making use of it.

Information and opinions are current only as of the date of the Report and we accept
no responsibility for updating such information or opinion. It should, therefore, not be
assumed that any such information or opinion continues to be accurate subsequent
to the date of the Report. Under no circumstances may this Report or any extract or
summary thereof be used in connection with any public or private securities offering
including any related memorandum or prospectus for any securities offering or stock
exchange listing or announcement.

By acceptance of this Report you agree to be bound by this disclaimer. This
disclaimer and any issues, disputes or claims arising out of or in connection with it
(whether contractual or non-contractual in nature such as claims in tort, from breach
of statute or regulation or otherwise) shall be governed by, and construed in
accordance with, the laws of England and Wales to the exclusion of all conflict of
laws principles and rules. All disputes or claims arising out of or relating to this
disclaimer shall be subject to the exclusive jurisdiction of the English and Welsh
courts to which the parties irrevocably submit.

Mott MacDonald Limited. Registered in England and Wales no. 1243967.
Registered office: Mott MacDonald House, 8-10 Sydenham Road, Croydon CRO 2EE, United Kingdom
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