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The Construction Innovation Hub

Funded by Government in 2018 with £72 million from UK Research and Innovation’s

Industrial Strategy Challenge Fund, the Construction Innovation Hub (the Hub) brings

together world-class expertise from BRE, the Centre for Digital Built Britain (CDBB) at the

University of Cambridge and the Manufacturing Technology Centre (MTC) working with

government and industry partners.

We believe that collective innovation can catalyse
the change needed for our built environment to
deliver better outcomes for current and future
generations.

Disclaimer

This disclaimer governs the use of this publication and by using
this publication, you accept the terms of this disclaimer in full.
The information contained within this publication does not
constitute the provision of technical or legal advice by the
Construction Innovation Hub or any of its members and any use

made of the information within the publication is at the user’s own

The Hub is transforming construction delivery.

Our Platform Programme is adapting proven
manufacturing processes for construction
applications, to develop rules and approaches to
improve productivity and performance in delivering
our built environment through a platform approach.

This publication is provided “as is” and neither the Construction
Innovation Hub nor any of its members accept liability for any
errors within this publication or for any losses arising out of or in
connection with the use or misuse of this publication. Nothing in
this disclaimer will exclude any liability which cannot be executed

or limited by law.
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Key Terms and Definitions

Term Definition or source description Term Definition or source description
Platform o hing taq Il Hub K relating to platf It is expected that there will be multiple product platforms serving different
Programme verarching tag for afl Hub programme work relating 1o platrorms. market segments and client requirements (and hence deliver different
performance and value). The process through which product platforms
A term that is widely used but with consistent elements including: a set of are developed is not widely understood or consistent in construction. The
low variety core assets (i.e. components, processes, knowledge, people and i i i i
relationsh?ps); a comple(mentorypset of peﬁiphercl componen%s tt?ot gxhibit Develop E{gggﬁrtnzlszzotm rsL:::(r?\beoIc;l:w\glijljlcl:l;eeﬁ ZEL:Z I:hzr(s);(re:‘:c?gtscul{rg]r?dilftjesrznzar?grUCt
Platform high variety; and stable interfaces that acts as a bridge between the stable (As referenced within comparison, ease of configuration, and levels of interoperability/interchange.
core and variable peripherals. the Product Platform . . . . . . .
. Development Framework) The Hub is also working with existing product platform providers to identify
(Source — Network Plus digest) early opportunities for standardisation and interoperability.
A kit-of-parts, associated production processes, and the knowledge, people As part of the develop stage, all product platforms will produce a Product
and relationships required to deliver all or part of construction projects using Platform Definition and Product Platform Specification in line with the Product
Product a platform approach. A product platform provides a stable core which is Platform Rulebook.
Platform configured and combined with complementary components (via defined Product Platform
interfaces) to suit a particular project. A product platform also includes the Definition Rules which define the boundaries of a particular product platform, developed
processes tools and equipment required for assembly. using the Product Platform Rulebook and defining key drivers, objectives,
A collection of repeatable, standardised building components that are pre- éAséef‘irglnifed Wig‘il” Ehe 0 requirements and architecture.
Kit of Parts engineered and designed to create a variety of assemblies which define part rocuict Matform Fuieboo
or all of a finished building. Product Platform ) ) o )
A constituent part of a building (or other built asset) which is manufactured as Specification The component, interface and productlon specifications for a particular
¢ part c or ) product platform, developed using the Product Platform Rulebook and based
an independent unit that can be joined or blended with other components to (As referenced within the on the rules set out in the Product Platform Definition.
C ¢ form a more complex item. Product Platform Rulebook)
omponen
P Gerjerolly, components are ‘self.—contoined’ and sgurced from a sjngle supplier, The development of product platforms happens away from the project
typically the complete unit provided by that supplier rather than its constituent environment and hence is not undertaken in relation to the requirements of
parts. (Source - designingbuildings.co.uk) one specific asset. The deployment of product platforms on projects therefore
Deplo relies on how well the requirements collected during the develop stage reflect
Assembly A combination of components. y the specific needs of that project (and the flexibility of the product platform).

Product Platform

Rules, requirements and a guide to the development of all product platforms

(As referenced within
the Project Platform
Development Framework)

Once a product platform is developed, a significant proportion of design is
replaced by ‘configuration’ of these standardised components and assemblies,
although an element of bespoke design is always likely to be required.

A Product Platform Deployment Manual will be produced for each particular
product platform using the Product Platform Rulebook.

Product Platform

Deployment Manual

(As referenced within the

Product Platform Rulebook)

The manual for deploying a specific product platform in a project setting,
including configuration, ordering, supply chain management, assembly and
how complementary components interface to form all or part of a finished
building.

Rulebook in construction.

A common framework to support the development of product platforms.
Product The framework sets out a series of activities across three stages (Demand,

roauc Develop, Deploy) covering the identification of market demand through the

Platform development of a product platform to its eventual deployment on multiple
Development projects_
Framework .

The Product Platform Development Framework is governed by the Product

Platform Rulebook.

The use of product platforms requires aggregation of demand across a range
Demand of assets - typically where there are high volumes of similar features — and an

(As referenced within
the Product Platform
Development Framework)

ability to rationalise design requirements.

This is done away from the project environment and is critical to establishing
requirements and providing confidence to the supply chain that the solutions
they develop will have a market.

Harmonise, Digitise

and Rationalise

(As referenced within the
Construction Playbook

and TIP Roadmap to 2030)

The Construction Playbook states that “Contracting authorities should

seek opportunities to collaborate in order to develop and adopt shared
requirements and common standards. This should be done to enable
standardised and interoperable components from a variety of suppliers to be
used across a range of public works. This will create a more resilient pipeline
and drive efficiencies, innovation and productivity in the sector.”
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Executive Summary

The Construction Innovation Hub committed to develop a rulebook of open access

guidance, key processes and approaches to enable the market to develop product

platforms and deliver infrastructure via a platform approach.

This supports the policies laid out in the Construction
Playbook and Transforming Infrastructure
Performance — Roadmap to 2030 which signposts

a future mandate for the adoption of platform
approaches across Public Sector projects.

To support the early development of the

Product Platform Rulebook, seven consultation
workshops were held in April and May 2021 involving
124 stakeholders across the built environment client
base and supply chain. Four main questions were
posed:

«  What is your understanding of platforms?

+  How might the Rulebook deliver benefits
and what are the blockers to adoption?

«  Who owns the Rulebook?

« To what extent should the Rulebook outline
closed/open system concepts, interface
requirements and kit of parts definitions?

The intelligence gathered during the workshops
and through engagement with our programme
industry partners has supported the creation of a
Product Platform Development Framework which
sets out the activities that need to be undertaken
from the identification of market demand through
development of a product platform and its eventual
deployment on multiple projects.

In addition the Hub has developed a layered
structure to the Product Platform Rulebook,
recognising the different facets which need to be
addressed.

The structure of the Product Platform Rulebook is:

A. Product Platform Rulebook — includes rules,
concepts, principles and processes to which all
product platforms should adhere, throughout
the stages of the Product Platform Development
Framework.

B. Product Platform Definition — rules which define
the boundaries of a particular product platform.

C. Product Platform Specification - technical
specification of the components, production,
product lifecycle management and supply chain
associated with a particular product platform.

D. Product Platform Deployment Manual - rules
and guidance which support the configuration
and deployment of a particular product platform
in an individual project context.

There is recognition that changes to construction
operating models, with consideration of procurement
and information management systems, will be
required to maximise the benefit realisation from
adopting a platform approach. This work is out of
scope of this programme but outline considerations
have been proposed for relevant parties to take
forward.

THE PRODUCT PLATFORM DEVELOPMENT FRAMEWORK

THE PRODUCT PLATFORM RULEBOOK

Product Platform Rulebook

Product Product
Platform Platform

Definition Specification

Product
Platform
Deployment
Manual
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Consultation Findings

In the spring and summer of 2021, the Hub
held seven consultation workshops involving
124 stakeholders drawn from the built
environment client base and supply chain
ensuring cross sector representation and
feedback.

«  Workshop 1: Wider sector #1

«  Workshop 2: Wider sector #2

+  Workshop 3: Clients

«  Workshop 4: Hub Industry advisory board

+  Workshop 5: Department for Education #1

«  Workshop 6: Department for Education #2

«  Workshop 7: Construction Leadership Council —

Manufacturing Group

Each consultation consisted of presentations to

the participants, and a focused workshop activity
to collate feedback. The following pages outline
the key findings and analysis of the data from

the workshops. These outcomes informed the
development of the Product Platform Development
Framework and Product Platform Rulebook scope.

Stakeholder familiarity with Platforms

Participants were asked: What is your understanding of Platforms?

The findings show that the consultation groups have varied experience with construction
product platforms, with the majority of participant placing themselves in the learning category.

Who are you
and what is your

understanding of
platforms?

144 =
Developing
our ‘kit of parts’ for
a platform approach,
and trying to
workout the
enabling factors?

“ Learning via
online sessions.Trying
to understand the link
between platform
solutions and contracts
(legal context)”?

“ I have knowledge
of manufactured
systems but not
applied through a
platform approach

&
I’'m just
starting out

S\

”

STARTING

“Not a technical
expert - hoping
language will

become clearer ”?

114
| feel |
understand the
ecosystem and
key criteria
for success”?

“ We are
developing an
in-house platform

approach 77

144 .

Learning and
thinking how we can
develop our capability
on what has already
been developed

and completed “Ihave a

solid understanding
of a platform approach
to the delivery of major
games venues globally
using a redeployable,
reconfigurable kit of
parts from multiple
suppliers 77

“1’m familiar with
the concept of
platforms, but

have limited direct

experience 77

MATURE

| know about

platforms but I'm still
understanding how

they can be deployed ”?

% Some standardisation
of components
already - need to not
over write this and
learn from how it

worked in our sector??

The majority of
participants
placed themselves

in the LEARNING
category
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Consultation Findings

Benefits and blockers to aggregating

and harmonising demand

The participants were asked to list benefits and blockers

to aggregating and standardising demand.

“Enables more efficient
8 digital rehearsal | digital

technologies”
g

“Greater certainty earlier,
means designs can be better
interrogated earlier

Risk

Benefits and blockers to the
adoption of product platforms

The participants were asked to list benefits and blockers

to the adoption of product platforms.

AGGREGATING AND HARMONISING DEMAND 4} ADOPTION OF PRODUCT PLATFORMS

“10-40% cost savings through
5 . greater access to SMEs”
Faster delivery

demand for
leading to
liquidity of supply side”

“Disaggregating
E supply,

reater ‘Economies of scale

give investment

“Opportunities for
delivery of a circular
economy of

>
v with more g 1 @
7 predictability’ o eoss fompenens:
“New business models E E | : “Trigger point
6 = more profitable/ L > & “Supports strategic for industr
equitable” £ o policy drivers such as el e e
\\ £ 3 “ : 3 “A common platform net zero, productive € “Comfort and in DfMA skills”
] . ) N0 Attractive =S would enable multiple growth, levelling up g certainty for
5 3 Progressive and to green manufacturers workin and reducing £ investors”
B 2 structured continuous “Real time up and ethical on the same project’ reliance on transient ¢ 0 ~
% cglroogg%tion" S improvement /downstream finance” K site labour” = 2 2
E 4 feedback” ;.) § “Cljrecr:l]tes nelw Q Z g “Build E
= b su channels” = uild on 8
& = g . S E successes, and g 2
m 3 c £ £ Qa - stop making ‘S =
) S S ) < repeat mistakes” i =
= c % 7] 3 £ o < 5 o
= o @ 3 [} E K} (7] =)
2 2 & 2 ° g e B & z
e > o =
> 2 o = G > S 0 % o o
= 9 ) @ £ 2 63 0 ® o 3
1 & Y] ; e £ o = © % = e c
-g .9 E 0 3 [+] Q. 2 E =
& : s ¢t ¢ § § 5 8 B
0 S S T g a [} O O T @
1
“Funder “Lack of “Current =
buv-in is ; : Long-term
2 “Site restrictions reqt}/ired to g’,‘i’Peoc'?é'r‘:%, ggl‘gﬁglfgnggrbon budget planning”
and planning facilitate indirect
0w 3 can limit the adoption” benefits of
e ability to adopt . Cv “Why invest if no
w in practice Procurement often Traditional opportunity to
%) limits early supplier delivery” differentiate
9 4 “Lack of skillsé | enkgqg_ement qr]g @ s
@ capability in the soltigd L S S “A reluctance to tHgtS%ke ‘I’V'th'” “Marain erosion”
5 market to do it abortive work and “Structural defects collaborate with, e h e g
“SfariEasint dlausien & programme insurance will need your competitor
_Slgnincant disruption to prolongation to underwrite such
industry business models systems to . )
6 may impact appetite of “Fear of individual promote take-up” = Lack of maturity / ”
certain industry players providers “Quality process should understanding in industry
(e.g. house builders) extend across the lifespan
7 losing their USP” of the building; we should “ cocons .
allow for future inspections Restrict innovation
of primary components” by being too
8 prescriptive
9 “Perception of high costs”
“Client and supply chain
resistance to standardisation”
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Consultation Findings

Rulebook ownership

The participants were asked who should
own, influence, and commit to apply the
Rulebook?

Should the client own the Rulebook as part of the
procurement process? Should it be owned by an
external regulatory body as an open standard? Or
joint ownership by a body of platform stakeholders?

The responses were varied, highlighting the varying
interpretations of what a Rulebook is, and the
intended audience and purpose. Views on ownership
varied from individual supply chain organisations

to consortia, and from government to independent
standards bodies, with client or joint ownership
popular options. There was near uniform agreement
that the desire to influence, and responsibility for
application, was relevant to most participants,
indicating an appetite for a cocreation approach
and the need for a distinction between universal and
specific applications.

The output highlighted the need for further definition
of the Rulebook.

Discussions relating to future ownership are being
undertaken by the Hub Board in consultation with
government and industry.

Rulebook content

The participants were asked to what extent
should the Rulebook outline closed/open
system concepts, interface requirements
and kit of parts definitions?

The output reflected the need for further definition
of the Rulebook, but several common themes
emerged, principally that the Rulebook should focus

more on:

+ Enabling mass customisation
+ Definitions and consistent language

+ Process and requirements for aggregating
demand in a consistent manner, enabling it
to be met using repeatable solutions (such as
connections, grids and room types)

+ Consistent data structures to improve analysis
and enable easier data exchange and use across
projects

+ A centralised BIM library of components

+ Interfaces.

And less on:

- Prescribing delivery models, performance metrics,
and specific configurators

- Specific system concepts, kits of parts,
components, assemblies, finishes and fit out
options

- Appearance and aesthetics

- Room types and uses.

MORE FOCUS
A

Geometry‘ Floor-to-floor heights
span widths
service zones

Fagcade @ Structure

Specifications ‘ Design

Aesthetics ‘ Finishes

Fagade‘ External appearance

Room types ‘ Fit-out options

v
LESS FOCUS

DEFINING THE NEED

Platform Design Programme:
Defining the Need

Construction Innovation Hub

January 2021

-@

® ssavenen
FNSTREN Aa

°®.

Following the well-received publication of the
Defining the Need report in early 2021, the

Hub worked with platform programme partner
Mace to take this work further and explore the
maturity of government departments approach
to setting and defining specifications against a
set of best practice criteria.

Following the valued contributions of our
government client departments and industry
partners experienced in delivering social
infrastructure a maturity model has been
created with an accompanying route map

that will provide guidance as to how clients
can progress through the maturity levels and
enable the critical aggregation of demand.
These reports will be published in the new year.
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Product Platform Development Framework

There was a consensus from the
consultation groups that to enable
product platforms, demand would need
to be aggregated; a perspective strongly
supported within the Construction
Playbook.

This will enable a product platform to be designed
that will be suitable for deployment on a number
of projects.

The aggregated demand pipeline will give
confidence to the supply chain to invest in
building capability and capacity, which in turn
gives confidence to clients that demand could
be met, therefore enabling product platforms to
thrive in the industry. The criticality of this stage
must not be underestimated.

To ensure a consistent approach and with
due consideration to incorporating all the
key elements identified, a Product Platform
Development Framework was created, using
aggregated demand as an input.

The - DEVELOP - DEPLOY Product
Platform Development Framework is shown here.
Further information on each of the steps in the
process is included overleaf.

The Product Platform Development Framework
outlines the key steps required to create a
product platform. The Product Platform Rulebook
will fully detail the process. The Rulebook

will ensure data is consistent across product
platforms, allowing interoperability and therefore
broader potential for application and benefit.

! Improved articulation of demand

: Improved design

1 (including harmonise, digitise, rationalise) !

w

IDENTIFY AGGREGATE
PIPELINE(S) GGRECA]
OF DEMAND

DEMAND: The use of product platforms requires
an aggregated demand, which is supported

by harmonisation and rationalisation of design
requirements across a range of asset types and
client organisations.

This is done away from the project environment
and needs to provide confidence to the supply
chain that the solutions they develop will have a
market.

PRODUCT
PLATFORM
PLANNING

<

KIT OF PARTS
DESIGN AND
PROTOTYPING

PRODUCT
PLATFORM
DESIGN

DEVELORP: It is expected that there will be
multiple product platforms in the market serving
different market segments. The iterative process
through which product platforms are developed
is not widely understood or consistent in the
construction sector and is being developed,
tested and published by the Hub to enable
industry to develop their own product platforms.

The Hub is also working with existing
product platform providers to identify
early opportunities for standardisation and
interoperability across product platforms.

COMPLEMENTARY
PRODUCT DESIGN
AND PRODUCTION

BUILDING
DESIGN
(CONFIGURATION)

BUILDING
DELIVERY
(ASSEMBLY)

COMPONENT
MANUFACTURE

DEPLOY: The aggregation of demand and
development of product platforms takes place
away from the project environment and as such
are not tailored to the requirements of one
particular project or asset.

The deployment of product platforms depends
on how well requirements and the design
reflect the specific need of a project. A
significant proportion of design is replaced by
‘configuration’ of standardised components,
although an element of tailoring and bespoke
design is always likely to be required.
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Product Platform Development Framework

IDENTIFY
PIPELINE(S)
OF DEMAND

: Identifying future
planned procurements
(projects, programmes)
and forecast needs
including financial value
and characterisation of

—————————————————————————————————————————————————————————————————————————————————————— ~

AGGREGATE
DEMAND

Bringing together the demand
pipeline from multiple clients
with associated technical
requirements and value
drivers so details can be
segmented and analysed.

PRODUCT
PLATFORM
PLANNING

<<

PRODUCT PLATFORM PLANNING:
Analysing the aggregated
demand and segmenting the
market. Setting a platform
strategy based on target
segment(s) and approach to
expansion. Route to market.

PRODUCT
PLATFORM
DESIGN

mproved articulation of demand : Improved design
(including harmonise, digitise, rationalise) :

KIT OF PARTS
DESIGN AND
PROTOTYPING

-0

KIT OF PARTS DESIGN &
PROTOTYPING: Detailed
design of the kit of parts,
detailed interfaces,
production and installation
processes. Prototyping of
process and products to

Continuous improvement |
|
|

COMPLEMENTARY
PRODUCT DESIGN

AND PRODUCTION

BUILDING
DESIGN
(CONFIGURATION)

BUILDING DESIGN
CONFIGURATION: The process
of briefing and designing
individual projects through the
deployment and configuration
of pre-existing kits of parts
and the specification of

COMPONENT
MANUFACTURE

BUILDING
DELIVERY
(ASSEMBLY)

COMPONENT MANUFACTURE:
Production of core,
repeatable platform
components.

BUILDING DELIVERY
(ASSEMBLY): Logistics
and assembly of offsite-

procurement/need. ) improve the design. Prepare additional, complementary
PROD'UCT P!.ATFORM DESIGN: for deployment (digital project-specific systems and manufactured compongnts
!Ensurlng voice of thg customer objects, supply chain and components. and 'systen'.\s_ t_ogether with
is captured. Developing plans sourcing, configuration rules, on site activities needed
for what will be common and guidance on use). Incorporate COMPLEMENTARY PRODUCT to construct, deliver and
what needs to vary. Defining lessons learnt from DESIGN & PRODUCTION: handover the built asset.
the system architecture and prototyping and projects. Design and production of
key high level design decisions, project-specific systems and
including commonality and components to complement
principles at a system level, in core, repeatable platform
response to the planning. components.
TABLE OF KEY TERMS EXECUTIVE CONSULTATION PROJECT PLATFORM THE RULEBOOK NEXT STEPS
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The Rulebook Structure

Product Platform Product Platform Product Platform Product Platform
2{V][=] oToTo] ¢ Definition Specification Deployment Manual

Rules governing ALL product platforms. Platform-specific and defining key drivers, Includes key details on technical How a specific Platform is deployed in a
requirements and architecture. performance, interfaces, production. project setting, including configuration,

Principles, key decisions and ‘how to’ guide. ordering, and supply chain management.

B follows A C follows A and B
Case studies. and is an output of the first two steps in the and is an output of the Kit of Parts Design D follows A, B, C
Develop workstream, and informs C & D. and Prototyping step of the Develop Stage. and is used in the project context.

Product Product
Platform Platform Product Platform
Rulebook Definition Deployment Manual
roduct
Platform
Specification
COMPLEMENTARY
PRODUCT DESIGN
AND PRODUCTION
PRODUCT KIT OF PARTS
PLATFORM DESIGN AND
PLANNING PROTOTYPING
IDENTIFY _ BUILDING BUILDING
PIPELINE(S) AR E < ® DESIGN DELIVERY
OF DEMAND (CONFIGURATION) (ASSEMBLY)
oV
PRODUCT
PLATFORM COMPONENT
DESIGN MANUFACTURE
A
! Improved articulation of demand
\({including harmonise, digitise, rationalise) _ _ _ _ __ __ __Improveddesign _ __ _____ Continuous improvement ,
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Next Steps

1. The Hub will continue to engage with other parties
already developing their own product platforms to
contribute to the development of the Product Platform
Rulebook by:

« gathering information on the overall approach to the
product platform in question,

« assessing what acceptance criteria there should be
for product platforms,

« developing case studies from existing product
platform providers, and
«  mapping their processes onto the Product Platform

Development Framework.

2. Publication of the first draft of the Product Platform
Rulebook during the first quarter of 2022.

3. Publication of the specification maturity model and
roadmap.

4. Deliver physical and digital demonstrators of
processes and assemblies throughout 2022 to broaden
understanding and engagement across the sector.

The Hub welcomes your
feedback on this work.
Please scan the QR code to
access the Feedback Form

eeccccasa
Y

.
eeccccaad

.
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’ .
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Active Building Centre
Adept Management
Advanced Manufacturing Research Centre
Akerlof
Allford Hall Monaghan Morris
Allies and Morrison
ARK Consultancy

Association for Consultancy and Engineering (ACE)

Aston University
Atkins
Balfour Beatty
BAM Construct UK
BAM Design
BecoWallform
BMI Group
BRE
Bryden Wood
BSI Group
Build Eco
Build Offsite
BuroHappold
Cast Consultancy
Churton Studio
CIOB
Civil Engineering Contractors Association
Connected Places Catapult
Construction Leadership Council
Construction Products Association
Construction Scotland Innovation Centre
Cornerstone Assets
Costain
Crown Commercial Services

Department for Education

The Hub would like to thank the following organisations for their participation:

Eco Build
Environment Agency
Foot Anstey LLP
Get It Right Initiative
Global Apartment Advisors
Graham
Grimshaw
Hatch.
Hertfordshire Local Enterprise Partnership
llke Homes
Imperial College London
Infrastructure and Projects Authority
Innovate UK
Insight Futures
Inventt
J Projects
L&Q Group
Labit Group
Laing O’'Rourke
Land Sec
Lewisford Associates
LHC
Loughborough University
Mace
McAvoy Group
McLaughlin & Harvey
Mid Group
Ministry of Defence
Ministry of Housing, Communities and Local Government
Ministry of Justice
Modular Building Developments

Modularize

Morgan Sindall Group
Mott MacDonald
National House Building Council
NG Bailey
Offsite Alliance
Operance
Polypipe
Postive Homes
Ramboll
RICS
Roger Bullivant
Royal Town Planning Institute
Saxon CBE
Scottish Water
Sir Robert McAlpine
Skanska
Stewart Milne
Supply Chain Sustainability School
The Construction Industry Training Board
The Government of Wales
The University of Warwick
TopHat
Transforming Construction Network Plus
UCL
University of Cambridge
University of Wolverhampton
Vinci Construction
Vista Insurance Brokers
Watford Community Housing
Willmott Dixon
WSP
Zurich
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