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UK New Zealand

THE NEED FOR TRANSFORMATION
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The Symptoms Are Very Real In Homebuilding - UK & New Zealand
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NZ is still building leaky homes
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Builder Persimmon lacks minimum house
standards, report finds
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Construction Failure Has Been Combined With Housing Market Failure - UK & New Zealand

A3

Department for
Communities and
Local Government

Fixing our broken
housing market

Industrial
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Construction Sector Deal

Homes
England

Strategic Plan
2018/19 - 2022/23

Making homes happen

Over the next five years we’ll help
more people in England to access
better homes in the right places by:
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Construction Failure Has Been Combined With Housing Market Failure - UK & New Zealand
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MMC & Industrialisation

Market Failure Points



There Is One Overarching Need To Drive Change

A DEMAND STIMULATION LED
TRANSFORMATION PLAN




1. Unifying Language



Everyone 1s using different terminology!

Smart construction

Offsite manufacturing Onsite innovation
Offsite construction

Prefabrication

Components
Modular
_ Fabricated

Full volumetric modular

Prefabs

Premanufacture
Precision manufacturing Factory made housing
DfMA
Sub assemblies Panelised



So That’s Why The UK Has Defined It

The term ‘pre-manufactring encompasses proces
workiace, including in remote factories, near site or
pass tost is the applcation of 2 manutactured fed fa
in controlied conditions prior to final assembly / Inst

are included in Category 7).

CATEGORY
DEFINITION

Departments Worldwide How governmentworks Get involved
Consultations Statistics Newsand communications

Home > Housing. local and community > Planning and building > House building

Independent report

Modern Methods of Construction
working group: developing a definition
framework

The Modern Methods of Construction (MMC) definition
framewark has heen develoned hv a snecialist sub-aroun of
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CALCULATING PRE-MANUFACTURED VALUE
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2. Aggregation & Collaboration



Aligning Land & Capex Commussioning With Manufacturing Capacity



3. Political Ideology & Need For
Programmatic Delivery



MMC Needs Acyclical Stable Demand & A Visible Pipeline

House building permanent dwellings completed, by tenure, England, 1946 to 2015
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and Projects
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Analysis of the National
Infrastructure and
Construction Procurement
Pipeline 2020/21

June 2020

Reporting to Cabinet Office
and HM Treasury

DfE announces winners for £3bn
offsite schools framework

January 16, 2020

The Department for Education (DfE) has revealed the winners of
the £3bn offsite schools framework ‘to cultivate innovation and
modernise the industry by increasing the adoption of MMC’




4. Collaboration & New Delivery &
Procurement Models



Lobbying Groups Are More Focused On Their Bit Of The Cake Than Growing The Cake
Through Materials & Product Innovation - Mostly Driven By Materials Sector “I'ribalism’

How is the CLT industry responding to the
combustibles ban?

By Joey Gardiner | 31 Januar y 2019

0000® @0

Proponents of cross-laminated timber were up in arms when the government
announced its plans to ban combustible materials from the external walls of high-
rise buildings. But now the nascent industry is fighting back, reports Joey

Gardiner NEWSLETTERS - -
Sign up to read our regular email ew CIen Is
newsletters

News Podcasts Video Technology Space Physics Health More ¥ Shop Tours Events

Steel and concrete are climate
change’s hard problem. Can we solve
it?

Heavy industry produces more carbon dioxide than the entire US. Perfect the new
technologies that could clean it up and we can score a crucial climate victory




Designers Also See MMC & Automated Design As A Threat!

Architects hit out at offsite drive

By Elizabeth Hopkirk. Joey Gardiner | / November 2019

00000 Q0

Homes built with modern methods of construction are “blight” on
communites, designer says
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PRISM: Changing An Industry Mindset - The Difficult Move To DIMA

Assembly overlay www.offsiteschool.com/DIMA
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Need to Embrace Insurance Products, Integration & Value Based Thinking To Drive
Better Outcomes

Web-Based Tool CONSTRUCTION

PfOSpECtUS Proof of Concept User Journey ':NOVATlON HUB

Insurance Backed Alliancing

A game-changing journey on the first project using the IPI model STEP 1: STEP 2- STEP3: STEP 4: STEP 5+:
at Dudley College Input Project Weight Value Weight Value Review Ranges Evaluate

Information Categories Sub-Categories & Benchmarks Proposals

¢ Iterative optioneering
Review/Refine Priorities
Embodied Carbon
Pear Tree Primary NATURAL @ Measurement Unit: ECO,
Broect Location® Carbon & GHG Embodied Carbon
) ! Measurement Unit: ECO,
East Midlands v
pudng ’ _’
MANUFACTURED b
Sub-Asset Class™
@ Productivity
qucﬁt Onal ' m

Weighting Only (Client Priorities) Metrics Selection (how performance is measured)

Project Name*

Maximum
Performance

Maximum Design Target

Performance Benchmark

Minimum
Performance

Benchmark

Minimum
Performance

EXCELLENCE Innovate UK




5. Lack of Data & Evidence



A Lack Of Evidence & Data - Tradittonal v MMC




A Lack Of Evidence & Data - Tradittonal v MMC

Press release
Homes England commissions MMC
research study to drive construction

innovation * pace
Homes England has commissionedI its own researclh study ¢ COSt o
movsion e conctroctonmavany. o * labour productivity
« town planning
e - pre-manufactured value
Related content N S afe ty
Homes England register of interests ® Waste
?ffffﬁi;i'!?égii 5’“?”“ e delive ry Iogistics
« delivery performance (defects/snagging)

» energy efficiency
* As part of the agency’s strategic objective to improve construction

» sales
productivity and encourage the uptake of MMC in housing delivery,

a series of Homes England’s own sites will participate in the study., d |ife CyCle (I . e . post OCCU pat|0n)

* Monitoring the construction of around 1,500 homes at sites across

country over severalyears. the study will test the performance of [} econom IC rationale COStS V monetised

ISEEEREEE

different types of MMC.
* The research will explore a range of themes and seek to learn be n efits
lessons about how MMC technologies might be improved upon in

future.




A Lack Of Evidence & Data - Tradittonal v MMC

12} and of the projects that reported on construction site coergy use, half-used KWh (13 no) as the metric
bui,doﬂ(srte while the other half used kgCO, e (14 Do) As the breakdown of contribution to energy use from differens
sources such as fuel, gas and electricty is not known, it is not possible to convert between the units

e -
without much more detailed informaton.
For construction waste, 38 of the projects (83 per cent) provided information on (o3l wasie generated
with 55 of these noting the proporion of this waste sent to landfill. Where the information was
provided in m*, this was converted into tonnes using the conversion factor for general consiruciion
MethOdOI()gy for waste (0.57 tonnesm”). Figures 6.14a and b suggests that there is a correlation betwesn hisher PMV
et o and a reduction in the construction waste generated. However, the PMV docs not appear to affect the
quantIfYI ng the be nefItS pereentage of waste sent to landfill, as seen in Figures 6.14c and d.
- -
of offsite construction " "
E 1Bk ’ E‘ i LEE ‘LEE
i 14 [ T ]
& = ? “151 13
120 i
i 2 100
#ik n % o M Y
: 1
; e x [ g g,
E AL . i 5 ? 40 f "'lﬁ an % Py
2% % LI ] 1 _r i1 = e et
= ,1-"_5]: - B & . . i 2 L 'IF ——a
0 GO MDD OO0 BOMO 10000 12000 14600
- GIFA fm™) b 0 Lo PRV [ bedum PR () bk P D
“EE EES —
R EBEE, T éam T atow iy T am - =
WP S - E . e B 3 T i
i)t s =P, st g o g P i;""“
= % oow & Uil i
T:. s ) E E b L] (E ]
; E 15 & B3 m
¥ = " . g'b AP
B oaow b
i . b ol I
E X TN |
gﬁ!’l.--. e i:.-_o; 2% o SFN LM J.\.“
" 0% Lometeetk N g o L o
FLW UNIVERSITY OF ". LANGOROUECENTRE = 8 00 AD00 SN0 SO0 80000 13000 14 000
[ CAMBRIDGE ond TECHNOLOGY ’ a GIRA, () d Buw ey [ meumiiens 5 vignma [l

Figure §.14 Construction waste




6. Skills, Training & Qualifications



Make Up of Built Environment Workforce Has T'o Urgently Change - New Career Families

citb.co.uk citb

Faster, Smarter, More Efficient:
Building Skills for Offsite Construction

| Digital design |

e Site Estimating/
management ahy
& integration commercial

Onsite
assembly & Logistics
placement

Offsite
manufacture



We Urgently Need New Qualifications & Tramming Standards

)
@ '@ |nstitute for Apprenticeships About Ensuring quality T Levels Developing apprenticeship standards Apprenticeship standards O\
& Technical Education

A > Search the Apprenticeship Standards » Construction assembly and installation operative

CONSTRUCTION ASSEMBLY AND INSTALLATION OPERATIVE

Overview of the role .
Status: Approved for delivery

Level: 2

Reference: ST0265
Version: 1
Date updated: 03/07/2019

Assembling and installing manufactured components to
agreed design specification and tolerance

Approved for delivery: 3 July 2012

. . UNIVERSITY OF
Details of standard Route: Construction \/u WOLVERHAMPTON UNIVERSITY LIFE APPLY RESEARCH INTERNATIONAL SCHOOLS & INSTITUTES BUSINESS
. - . . . . Typical duration to gateway : 18 months
This occupation is found in the construction sector. On site assembly of manufactured components is a o . = ) v i
rapidly growing part of the construction sector, representing 15% of the market in 2018. Projects include; months (this does not include EPA period)
infrastructure, residential, commercial, retail, healthcare, education, rail, prisons and leisure. Structures and Maximum funding: £13000
components are manufactured in factories and then transported to the construction site, ready for location, Trailblazer contact(s):

( SCHOOL OF ARCHITECTURE AND BUILT ENVIRONMENT

Offsite Housing Construction

MSc Full time Distance Learning 1 year, Part-time Distance Learning 2 years Apply now

connection and finishing. Materials can include concrete, timber, modular and portable buildings and can

[ ] i
. . : o = alomplough@laingorourke.com
include plastic and steel comnonents. Proiects can be small local ones such as a hesnoke house or nationwide plovgl &

This innovative programme offers a multi- Institute Code

disciplinary, practice-based approach toward UShS code
Entry Requirements

offsite housing construction. Fees

To update faoter go to Insert Header & Footer




/. Fit For Purpose Building Regulations
& Accreditations



Barriers : Funding & Mortgage availability — UK’s (Slow!) Journey Towards Collaboration

’ A Singapore Government Agency Website

Building and Construction »Authorily
>

PPVC Manufacturer Accreditation Scheme

Buildoffsite Property
Assurance Scheme

Home > BuildSG > Productivity > Design for Manufacturing and Assembly (DfMA)
> PPVC Manufacturer Accreditation Scheme

It is mandatory to use Prefabricated Pre-finished Volumetric Construction (PPVC) in selected non-landed residential

‘ ' sites which are sold under the Government Land Sales (GLS) Programme.
The Building and Construction Authority (BCA) has set up an acceptance framework to ensure that the different PPVC
‘ systems being used at the mandated sites are reliable, robust and meet minimum standards. The PPVC acceptance

framework consists of two parts - acceptance by the Building Innovation Panel (BIP), followed by accreditation under
the PPVC Manufacturer Accreditation Scheme.

! C C E P T S The PPVC Manufacturer Accreditation Scheme aims to:

* Ensure quality assurance and control in the production of PPVC.

\
\J

» Set the process for manufacturers to produce high quality PPVC systems.

2 Cast




Quality Planning Needs To Be Led By The Lending & Insurance Underwriting World &

Become A Proxy For Better Outcomes

; CONSTRUCTION * INDUSTRIAL E UK Research
INNOVATION HUB STRATEGY and Innovation

Quality Assurance Planning (or APQP) is a
Construction Quality Planning Guide proven framework of procedures and techniques
Draft for Consultation developed by the “Big Three” (Ford, GM,
Chrysler) and Deming in the 1980s to address the
increasing threat from Japanese product.

Construction Innovation Hub

Procuct and

APQP methodology reduces cost and waste and Process

improves quality and lead times. It is used Validation DR NS
throughout the supply chain in automotive, g
aerospace and defence - but has also been
successfully applied to bio-medical, food and
drink, and energy sector.

May 2020

APQP is suitable for use on both high volume
and bespoke product and services.




We Also Need a Building Regulation Framework That Properly Controls & Incentivises

A Manufacturing Approach to Construction

Building (Building Products and Methods, Modular
Components, and Other Matters) Amendment Bill - First
Reading - Video 1

10
1
12
13
14

Building (Bui

Explanatory 1
Title

Commencem

Amendments
Section 4 amu
powers, unde
Section 5 am:
Section 7 amy

New sections

94
9B
Section 11 an

Section 14 an
authorities i

Section 14E ¢
Section 14G
Section 15 an
Section 19 an
Section 20 an
building code

Section 26 an
methods or p1

@ Buildings Department

BlQJILD ‘N 9-5 The Government of the Hong Kong Special Administrative Region

What's new Building works Safety and inspection - Resources

Codes and references

Modular Integrated Construction

# > Resources > Codes and references > Modular Integrated Construction




8. Diversified Development & Asset
Finance Players



Securitisation of Manufactured Goods Is Different To Real Estate Assets




9. Lack of System Interoperability



Pre-Competitive Collaboration - ‘Growing The Size of The Cake’

Time Competitive Collaborative

) o
R XY
[ ooEING

[ Rolls-Royce
Factory of the Future ()
manufatrng park




‘Open’ Plattorms Versus ‘Proprietary Systems’

Offsite manufacturing -
building better homes faster

A Kainga Ora redevelopment project at Busby Street, Blockhouse
Bay project is being delivered using tested state-of-the art building
technologies.

Deploying the “platform based approach” to offsite manufacturing, the
project combines cross-lamlnate% timber (CLT) panels, engineered light
timber frame panels and pod bathrooms/laundries.

Busby is the first of a four-project programme that will combine these
technologies to enable the delivery of homes manufactured to a factory
level quality which are assembled safely and with pace on site.

This initiative forms part of a research and development programme
that could further advance the capabilities of Kainga Ora as New
Zealand’s largest residential builder, meaning more people in the homes
they need.

“Kainga Ora is responsible for the delivery of a very large build
programme in a highly competitive and congested construction sector,”
says Tim Campbell, Kdinga Ora Business Innovation, Research and
Design Director.

“We are working closely with industry to grow our offsite manufacturing
capability because we believe that OSM has a really important role to
play in improving productivity across the industry.”

The purposeful use of offsite manufacturing methodologies and
sustainable materials will deliver a quality product to our customers
with a lower impact on the environment.

The CLT is from Xlam, the engineered panels and pods from Concision,
and the building is being assembled by Miles Construction. RM Design
is the architect.




10. Educating Planners & Reforming
Planning Process



Overcoming Aesthetic Stigma & Unlocking “Type Approval Accelerated Planmng &
Customisation Potential
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IN CONCLUSION......



Any National Strategy To Move Towards MMC Must Tackle These 10 Critical ‘Market Failures’

ALL WITHIN THE CONTEXT OF A
DEMAND STIMULUS STRATEGY TO
PUMP PRIME MMC ADOPTION




Jomed Up Policy & Strategic Market Interventions Are Critical To A Successtul Construction &
Homebuilding Transformation The Market Can’ t Get There On Its Own







