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Increasing Pre-Manufactured

Value Through Modern
Methods of Construction:

UK Journey So Far

International Conference on MiC

Hong Kong



Global Construction — The Drivers For Change

Market Conditions ESG & Sustainability Client Drivers
Material Market Embodied Carbon Quality
B =X
1
Labour Market Waste Programme

Al
% |

frd —

Housing & Infrastructure Government Regulation Cost

Cast? .
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The UK Has Been On A 6 Year Journey Of Policy & Funding Interventions To

Attempt To Modernise Construction

Japan’s biggest house builder
nters UK market wi q
:i":,l:irh UK market with £90m ‘Gwernment backs Ilke Homes with £30m loan

ﬁ Jenrick unveils huge £12 billion
boost for affordable homes

canstruction

MODERN METHODS
OF CONSTRUCTION

‘THE FARMER REVIEW OF iy GOV.UK Top
THE UK ESHSTRUETION il

LABOUR MOOEL MODERNISE OR DIE
THE FARMER REVIEW OF
THE UK CONSTRUCTION
LABOUR MOOFL

bems » Bunding prosrsmmes

Funding competition Collection

Transforlmlng UK construction: demonstrator projects Affordable Homes Programme 2021to
Incl. advancements in MMC 2026

August 2019

Programme infarmation. how ta apply for funding or become

2017 2018 2019 2020 a Homes England investment o strategic partner.
>

2022

Climate change: UK government to commit

to 2050 target June 2019
Industrial

Strategy

Household emissions in 1990,2017 and 2050
o0z

Areval siesion, iogrmemmes 6 O
Off-site manufucture
for construction: *  Hesire » Erciicty
Building for chunge = sution Dt agreuture
e
Itnprdont Raviaw of Build Out
P .

Industrial
Strategy

RIBA RESPONDS TO THE CCC'S
REPORT ON UK HOUSING AND
CLIMATE CHANGE

An Important Intervention Was To Define Modernisation & Link To
Measurable Outcomes
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MMC

Categorisation

The UK has now formally defined MMC — This
Creates A Data Architecture Opportunity

The MMC Definition Framework is
a seven category definition
framework that enables a full and
future-proofed range of MMC used
in homebuilding to be better
understood with regularised
terminology. The definition
framework spans all types of pre-
manufacturing, site based
materials and process innovation.

Cast?

This definition framework is an
output of the MHCLG Joint Industry
Working Group on MMC which was
chaired by Cast and tasked with
improving stakeholder education
and understanding of MMC with
particular reference to enabling
better access to mortgage finance,
insurance and assurance.

https://www.gov.uk/government/publications/modern-methods-of-construction-working-group-developing-a-definition-

framework

MODERN METHODS
OF CONSTRUCTION

INTRODUCING THE MMC DEFINITION FRAMEWORK

Category
DEFINITIONS

#

CATEGORY
DEFINITION

4 &

E Additive manufacturing

(structural and non-structural)

Pre-manufacturing
(3D primary structural
systems)

Pre-manufacturing
(2D primary structural
tems)

Pre-manufacturing
(non structural assemblies
& sub-assemblies)

Traditional building product
led site labour reduction /
productivity improvements

ndependent report

Modern Methods of Construction
working group: developing a definition
framework

The Modern Methods of Construction (MMC) definition
framework has been developed by a specialist sub-group of
the MHCLG MMC cross industry working group

try of Housing, Communities & Lozal Gavsrnmant

Documents Related content

Modern Methods of Construction:
introducing the MMC definition framewark

The term ‘pre-manufacturing' encompasses processes executed away from final
workface, including in remote factories, near site or on-site ‘pop up' factories. The
pass test is the application of a manufactured led fabrication or consolidation process
in controlled conditions prior to final assembly / install. On-site ‘workface factories'
are included in Category 7).

MMC
SPECTRUM

Pre-manufacturing
components (non-systemised
primary structure)

©

PMV ANALYSIS

Site process led site labour
reduction / productivity /
assurance improvements

Cast Consultancy s



The MMC
Framework

Building element

I, Substructure

Categories

3D Boxes 2D panels Structural
and frames components

Off-site and near site pre-manufacturing

2 3 4
M A @

Site based

Pods, Smarter
panels and materials

process improvement

Better
processes

T »
«

Structural MMC

Non-structural MMC

v

Cast Consultancy s



Targeted MMC across all building elements

1. Precast Slab, 2. Precast Facade, 3. Stairmaster frame, 4. Specwall, 5.
Bathroom Pod, 6. Screed Board 7. Skidded Plant, 8. Plug and Play Cabling, 9.
3D utility Cupboard, 10. Vertical MEP stack, 11. Rapidroot foundation 12.
Precast Pile 13. Precast Ring Beam 14. Bamtec Reinforcement

DECISION MAKING TIMEFRAMES

RIBA Stage 0-1 2 3 4 Superstructure Fit Out
(o]
Q- =8 - 0
[ n v,
@ S ’
@ o [ - mimiEE :
Category 4 .
: HiNRN
: Electrical and
) cresone . : °
3 R — .

To unlock the potential of MMC you require 1. Standardisation
2.Repetition and 3. Stacking across the building.

You can further optimise the opportunity of MMC by scaling this up
taking it from the building to across the whole project and further still
across a whole portfolio or framework

Cast Consultancy | RVG MMC and PMV 7
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2c¢. Further enhanced

consolidation—insulation,
linings, external cladding,
roofing, doors, windows

] 2b. Enhanced consolidation
Insulation > internal linings > external board > membranes

2a. Basic framing

~ only including walls,
floors, stairs & roof

Pre-manufacturing
(2D primary structural

Systems)

Cast Consultancy



10

Cast Consultancy

c *,
3
c .,
o
p *
-
o) w u‘.
S £2_73 @«
' O = A
== T :
O © 28§ :
a0 € 5 g : ®
> I 5 —P : N,
[ (%)) n
e > > H S
© Z
o ELE ©
© v &6 E
O & £ 5 O



11

Cast Consultancy

LAING O'ROURKE

.
.
.
.
.
.
.
.
P
PET A
s
Il

Additive Manufacturing / 3D

Printing

nn“ul
>
S
S &
) 17
= G
S O

e 00 e 00 e 00 0000000000000 00000000000

© 0 0 0000 000000000 00000000000000060000000060000e0e00000000000



__

Pre-manufacturing

e

(non-structural assemblies &
sub- assemblies)

kitchen

Cast?

Cast Consultancy 1



Category 6 =mmmmm

Traditional building product
led site labour reduction i
productivity v
improvements

a@

Cast?

Cast Consultancy
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Category /

Site process led labour reduction/ ¢

productivity / assurance i
improvements v

g
g
g
o
*
*
*
4
*
*
*
o
‘0
*
*
*
o
.

Cast Consultancy 14



P MV

Cast?

inking The
“ramework To  /

e CATEGORIES 1-5 CATEGORIES 6-7
PRE-MANUFACTURING LED APPROACHES SITE PROCESS LED APPROACHES

Pre-manufacturing Enhancement Site Process
Impact Only Enhancement Impact Only

1 3 -t

Materials Site Labour ite Plant & Temporary

Site Labour Site Plant & Temporary Works

Supervision Woarks

General shift of site labaur to controlled manufacturing processes
ite preliminaries including supervision
augmentation reduces supervisory needs
le use of auton s equipment and robotics could increase plant
Can be used in conjunction with Categories 1-5 pre-manufacturing




~ Pre-Manufacturing:
The inclusive term for all processes
W h at I S P I\/I V ? encompassed by construction materials,
: component, sub-assembly manufacture,
consolidation and pre-assembly prior to
. final movement and installation at the
construction workface. This, for the

o avoidance of doubt, can include offsite,
near site and on-site temporary factory

led processes.

.
3
.
.
.
.
.
.
.
.t
““““
nn®
--------

THE PMV FORMULA IS A SIMPLE EQUATION

Pre-manufactured value (f)

PMV % = x 100

@ Gross Construction Cost (£)

Cast?

Cast Consultancy 16



Defining Pre Manufactured Value and the PMV Cycle

Pre-Manufactured Value (PMV) (£)

Gross Construction Cost (£)

The PMV formula is a simple equation, it translates the Pre-Manufactured Value of
a project into a percentage of the overall Gross Construction Cost.

The more processes carried out within a factory setting prior to delivery to the final
workface, the higher the pre-manufactured material cost becomes.

The PMV score is a proxy metric for project deliverables. Targeting the optimised
score during the design stages will help achieve deliver against project outcome
performances.

Proportion % Proportion %
——>
Risk/Overhead/Profit
Pre-
manufactured
value (£)
On-site labour Pre-manufactured material

Cast?

The factory setting can be:

* off-site e.g. in another factory facility;
* near site e.g. a pop up factory; or
e even on-site within a controlled consolidation centre. g E Q

Specifying a higher PMV measure will ensure that a higher proportion of Preliminaries  On-site labour
project building materials, components and consolidated assemblies or
modules are assembled within a controlled environment and encourage the
optimisation of labour, plant and management on site.

FACTORY TRANSPORT
PLANT AND PRODUCT/
EQUIPMENT COMPONENT

COsTS SYSTEM

Pre-manufactured

material
Further pre-manufacturing processes

FACTORY TRANSPORT
PLANT AND PRODUCT/
EQUIPMENT COMPONENT

COosTS SYSTEM

FACTORY
OVERHEAD

FACTORY

FACTORY
RUNNING
COSTS

FACTORY FACTORY
NEAR SITE FACTORY TO FACTORY OVERHEAD RUNNING

LABOUR
COSTS

COSTS

OFF SITE FACTORY

FACTORY
LABOUR

COsTS COSTS COSTS

ON SITE FACTORY

T Further pre-manufacturing processes

Cast Consultancy | RVG MMC and PMV 17



Incremental MMC Deployment Across Building Elements

Superstructure Fit Out

O
(1

Aé = e =
n : [ 4]
® .
Mechanical,
Electrical and
Substructure Plumbing
o o
TN $ @ =
E [ )

Cast?
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Optimising Not
Maximising

PMV to drive
Detter
outcomes .-~

.
3
.
.
.
.
.
.
.
.t
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Project Deliverables
= = — .~
i &~ X W @

Selecting the appropriate MCC categories
against all building in the context of the project
ensures an optimised PMV score for the project
is achieved

Project Performance

——————
- ~
-
, ~,

9
~ -
_______

HOW WHAT

-
________

Project constraints

>

! = O
» T n ® Al

PMV %

Cast Consultancy 19



Capturing data against project outcomes

A Data Led Strategy - |_|n k|ng can provide greater insight against the

P I\/IV -I- O Project Deliverables success of a development and help identify
: O Utcomes the opportunities for improvement
QUAlILY |
Sustainability Placemaking
Viability Social Value

Outcome Cost Programme S S Embodied Waste Operational Defects Community Skills and Health and
metrics certainty certainty carbon carbon disruption training safety

=2 B U RW F B X ©

2
CaSt Cast Consultancy 20



- PMV Outcomes /

Cast?

)

Cost Movement (Stage 3 Cost Plan vs Final Account %

9.0%

o
o
X

N
o
X

o
o
X

5.0%

4.0%

w
o
X

N
o
X

1.0%

0.0%
0.0% 10.0% 20.0%

Cost Movement vs PMV

°
°
°"
°
°
°
30.0% 40.0% 50.0%

PMV

60.0%

70.0%

80.0%
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PMV Outcomes /

Cast?

Programme movement (Stage 4 Programme vs Actual Completed
Days %)

40.0%

35.0%

30.0%

25.0%

20.0

X

15.0%

10.0%

5.0%

0.0%
0.0%

10.0%

Programme Movement vs PMV

20.0% 30.0% 40.0% 50.0%
PMV

60.0%

70.0% 80.0%

Cast Consultancy 22



- PMV Outcomes /
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Cast?

250

200

150

100

(O
o

Productivity (Gross construction cost £/total person hours)

0

0.0%

10.0%

20.0%

Productivity vs PMV

30.0% 40.0%

PMV

50.0% 60.0% 70.0% 80.0%
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PMV Outcomes /

Cast?

Speed (m2 GIA/day)

100

90
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10.0%

20.0%

30.0%

Speed vs PMV

40.0%
PMV

50.0%

60.0%

70.0% 80.0%
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Infrastructure

UK Government
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Project Metrics,

4.52 Construction — The government is taking a series of steps to improve the
cost effectiveness, productivity and timeliness of infrastructure delivery. The government will

use its purchasing power to drive adoption of modern methods of construction, such as
offsite manufacturing. Building on progress made to date, the Department for Transport, the

Department of Health, the Department for Education, the Ministry of Justice, and the Ministry
of Defence will adopt a presumption in favour of offsite construction by 2019 across suitable

capital programmes, where it represents best value for money.

Cast?

31 January

25

Productivity
Economic Output Unit — £/hour
Innovation
Unit - %age
Unit — Number, £ (value), %age of total

Pre-manufactured value (PMV)

Contract spend with start-ups,

SMEs, voluntary, community
and social enterprises, mutuals

Unit — Number
Unit — %6age and total no. FTEs

Levelling Up

Apprenticeship opportunities

Direct employment
Unit — %eage

Local employment

Net Zero Carbon
Unit - tCO,e/unit

GHG emissions on a whole life basis

Cast Consultancy

25



https://www.gov.uk/guidance/capital-funding-guide/8-procurement-and-

M IVI C P |V| V & :' Scheme-|ssues#mmc - Coronavi irus (COVID-19) | National lockdown: stay at home
:. - Brexit | Check what you need to do
Homes England e

. . .
Capital Funding Guide
o
K] From: Homes England
'0 Published: 4 November 2016
.’ Updated: 27 November 2020, see all updates
K4
Q
0
.’ Search this manual

e e

Contents ~ 9. Procurement and Scheme Issues

9. Procurement and Scheme Issues

This chapter sets out procurement and scheme delivery
requirements, including the types of schemes eligible for
grant funding.

3.5.1 Where homes are being produced using MMC, all providers are required to assign them to one (or more) of the
seven category definitions of MMC listed and summarised below. For funding through the AHP 202110 2026, this is
regardless of whether funding is accessed through CME or through a Strategic Partnership. This information will be
collected through Homes England’s Investment Management System.

3.5.5Inthe AHP 2021to 2026, Strategic Partnerships must achieve at least 25% of homes delivered as MMC. The
selected 25% of homes should use the above framework to categorise the MMC delivered on a project. Organisations
can deliver the requirement using any of the categories in the framework. However, we expect organisations to use
cateqgories 1, 2 or with construction processes that achieve a pre-manufactured value (PMV) score of 55% or above.

Cast?
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3.5.5Inthe AHP 202110 2026, Strategic Partnerships must achieve at least 25% of homes delivered as MMC. The
:  selected 25% of homes should use the above framework to categorise the MMC delivered on a project. Organisations
P M V WO r ke d can deliver the requirement using any of the categories in the framework. However, we expect organisations to use
3 categories 1, 2 or with construction processes that achieve a pre-manufactured value (PMV) score of 55% or above.

Example

Categories

HRHAARH
A S | @ >
| J

% 7 ” | PMV [/]
“ 55%-+

.
3
.
.
.
.
.
.
.
.®
““““
nn®
--------

Cast Consultancy 27



- Building Market
. Awareness &

- Understanding #

Cast?

mmc.market

:?" 1y
1 |

Register for free

Cast Consultancy 2



- mmc.market
- Thinking In

. Categories

R
.
.

.
““
ey

Volumetric Systems 2D Structural Systems Non Systemised Structure 3D Printed Systems
Category 1 —> Category 2 — Category 3 = Category 4 =

Assemblies Product-Based improvements Site-Based Improvements
Category 5 = Category 6 —> Category 7 =7
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Auto
Calculation of
PMV

e
00 Pre-Manufactured Value (PMV) Estimator

¥ Select Building Type

Houses
¥ Select Substructure Options

)

3a. driven [ screw piling
3b. pre-fabricated pile caps / ring beams

¥ Select Structural Options
g o A @

1a. structural chassis only - not fitted out

b. structural chassis and internal fit out
e structural chassis, fit out and external cladding / roofing complete

1d. structural chassis and internal fit out - ‘podded reom assemblies - bathrooms / kitchens etc

¥ Select Non-Structural Options
ONM N = 3

4b. non structural components

ast?

https://www.cast-consultancy.com/pmv/

Home About PMV ~ PMV Estimats

PMV

39.74%

15.45%

Constituents of Total Cost

@ PMY Preliminaries @ Site Labour

Cast Consultancy 3o
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: O ltve  [Beds  [Persons |Size |
: House End of T (EoT) 2 Bed 4 71.04
: |M:| MyPMV  PMV estimates calculated using Cast’s online PMV tool myPMV.co.uk & = jouse EIj’;?ie(S,’T, ol = S
u O H U : T endof T(EoT) 3 Bed 4 85.32
_-' % Gl House | Terrace (T) 3 Bed 4 85.32
] e — e 2 Bod , 119,56
. . House End of T (EoT) 2 Bed 3 71.04
Calculation .- Prelims miim D R0
N House End of T (EoT) 2 Bed 3 71.04
N o | House | Semi D 2 Bed 3 71.04
. | House | Semi D 2 Bed 3 71.04
Of P M V 10% £7,000,000 £4,000,000 - e —
K e | House | Semi D 3 Bed 4 85.32
K 2 = | House | End of T (EoT) 3 Bed 4 85.32
B ~ : & | House | Terrace (T) 3 Bed 4 85.32
o e | House | End of T (EoT) 3 Bed 4 85.32
% [ House | Semi D 2Bed 3 71.04
2 Bed Terrace - Cat 2a o [ House | Semi D 2 Bed 3 71.04
1 units i House End of T (EoT) 2 Bed 3 71.04
| House | Terrace (T) 2 Bed 3 71.04
House House End of T (EoT) 2 Bed 3 71.04
| House | End of T (EoT) 3 Bed 4 85.32
Affordable | House | Terrace (T) 3 Bed 4 85.32
B edofT(eoT) 4 Bed 7 119.56
House Gross Internal Area / Net Internal Area
764 12 B edofT(Eon) 4 Bed 7 119.56
| House | Terrace (T) 3 Bed 4 85.32
Total Gross Internal Area m End of T (EoT) 3 Bed 4 85.32
764 2 T End of T(EoT) 3 Bed 4 85.32
| House | Terrace (T) 3 Bed 4 85.32
Seatus House End of T (EoT) 2 Bed 3 71.04
| House | Terrace (T) 2 Bed 3 71.04
Complete House End of T (EoT) 2 Bed 3 71.04
| House | Semi D 4 Bed 5 97.88
| House | Semi D 4 Bed 5 97.88
| House | End of T (EoT) 3 Bed 4 85.32
| House | Terrace (T) 3 Bed 4 85.32
| House | End of T (EoT) 3 Bed 4 85.32
House End of T (EoT) 2 Bed 4 71.04
| House | Terrace (T) 2 Bed 4 71.04
House End of T (EoT) 2 Bed 4 71.04
| House | End of T (EoT) 3 Bed 4 85.32
Cat 2a House GIA House £/m2 MELTTTN  Terrace (T 3 Bed 4 83
B edofT(eoT) 4 Bed 7 119.56
| House | End of T (EoT) 1 Bed 2 60.15
£580 OOO 4945m2 £118 [ House | Terrace (T) 1 Bed 2 60.15
’ [ House | Terrace (T) 1 Bed 2 60.15
@ Material @ Onsite Labour () Preliminaries | House | End of T (EoT) 1Bed 2 60.15
| House | End of T (EoT) 1 Bed 2 60.15
End of Terrace 2 Bed Other Cost .. i, . L
| House | Terrace (T) 1 Bed 2 60.15
. s | House | End of T (EoT) 1Bed 2 60.15
_ 0 - : B cdofT(EoT) 4 Bed 7 119.56
PMV — 46.00% 71.04m2 : £108,878 e
S asassssssssssssssssssspEsssssssssssssssnananas | House | Terrace (T) 3 Bed 4 85.32
@ B edofT(eoT) 4 Bed 7 119.56
o B ecofT(eoD) 4 Bed 7 119.56
CaSt Addltlonal cost £8/3OO v | House | Terrace (T) 3 Bed 4 85.32
oy . [ House | Terrace (T) 3 Bed 4 85.32
Additional Fund|ng £10,000 B endofT(EoD) 4Bed 7 119.56




THANK YOU FOR LISTENING



