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Reshape regulation
Rewire contracts
Rethink design
Improve procurement and supply chain
Improve onsite execution
Infuse technology and innovation
Reskill workers

Move to a manufacturing style 
production system

> 60% 
Productivity boost
(onsite)

> 1000% 
Productivity boost
(offsite – onsite)

FOR TECHNOLOGY TO DELIVER, THE CONTEXT NEEDS TO CHANGE
VB(W'+3#5,-NKIQX
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McKinsey Market Share?



2. Offsite Wood Systems
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Categorizing 
Offsite 
Construction 
Systems
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Categorizing 
Offsite 
Construction 
Systems
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Industrialized stick built Construction 

Source: Rupnik, “Home Delivery”, 2011, Northeastern University. 

I-D
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Open Panel (Closed Panel) Construction 
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Credit: Campbell Construction Group, Glasgow, UK & COCIS Edinburgh Napier University



Closed 
Panel-based 
Volumetric 
Modular
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Manufactured / Modular 

!"#$%&!"#45&+6."7%88"/09:4;,+9&."<=>?

Regulated by HUD CODE
Nearly 100% factory completed
Platform frame (steel chassis) 

Regulated by IRC, IBC
50-80% factory completed
Platform frame (70%+ of manufacturers)
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Volumetric Modular
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Manufactured / (Volumetric) Modular
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3. Role of Designer



Reshape regulation
Rewire contracts
Rethink design
Improve procurement and supply chain
Improve onsite execution
Infuse technology and innovation
Reskill workers

Move to a manufacturing style 
production system

> 60% 
Productivity boost
(onsite)

> 1000% 
Productivity boost
(offsite – onsite)
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TRADITIONAL: Offsite Team Approach

!"#"$%&"' !"()*+"'

C$$3')#-9#%.

,-+./-01.'"' 2.)$3"'

Project based design
Prototype Manufacturing - DfMA



To Rethink Design of Offsite  
>
Modularized
Product Platforms
>
Digitalization
Industrialization
Circularity



Modularization is the activity of dividing a 
product or system into modules that are … 
flexible (so as) to create different requested 
configurations, while reducing the number of 
unique building blocks (module variants). 

> (by) re-using module variants across 
multiple configurations … economy of scale
is reached without standardizing the product.
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Product platforms are a collection of 
modules … that are common to several 
products. This commonality is developed 
intentionally to achieve desired effects in 
order to create value. (Source: Springer)

A product platform can be understood as a 
game with a finite but flexible set of 
playing pieces. (e.g., LEGO® or Dominoes)

Product platforms are not products. 
Modularization is not productization. 
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Product platforms are not products or 
prototypes

Product platforms enable economies of 
scale

NOT because of standardization at the 
product level, but because of standardization 
at the module level to allow for more variety
at the product level.
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MODULARIZED PRODUCT PLATFORM
=.%")-!7*+#-!"#$%&$'(')*$%'('+%,*-#

Modularized Product Manufacturing Supply Chain

Variant Continual ImprovementSales
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MODULARIZED PRODUCT PLATFORM
T0)*.*&'1#
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PRE PROJECT POST

CUSTOMER INPUTS

AEC Business Model – Project
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PRE PROJECT POST

CUSTOMER INPUTS CUSTOMER INPUTS

Manufactured Goods Business Model - Product

Not a prototype!
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Offsite Construction from Project to Product

Project

Product

Codes and Standards Detailed Design

more “open” systems 

more “closed” (modular) systems 

Combination of parts

Configuration

product variant

[Typical 
Construction]

[Car]
[HUD Code Home]

Source: MOD X / Helena Lidelow

decoupling point between platform and customer

Level of predesign
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Product Platforms / Business Platforms

Project

Product

Codes and Standards Detailed Design

more “open” systems Combination of parts

Configuration

product variant

[Typical 
Construction]

[Car]
[HUD Code Home]

2D modular

3D modular

Source: MOD X Network Insights 

/#(*061'+4-6*'+)

Product Platforms
that balance standardization
and customization
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Project

Product

Codes and Standards Detailed Design

product variant

[Typical 
Construction]

[Car]
[Smart Phone]

(03)*.#"-'+60)

variant

(03)*.#"-'+60) (03)*.#"-'+60)R*+)'+0%1-
'.6"*>#.#+)

MODULARIZED PRODUCT PLATFORM
R*+)'+0%1-F.6"*>#.#+)
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Established US Offsite Business Model

Productproduct variant

R1'#+) D#%1#"
Y#)@*":

B%+0$%()0"#"

45!678!96VB%+0$%()0"#/-Z*.#X

[Car]
[HUD Code Home]

The core business model for volumetric modular comes from the manufactured housing industry as well > 
“productization without a modularized product platform”
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Product / Business Platform Examples

R1'#+) B*/8-[0'1/#"
D#%1#"-Y#)8

B%+0$%()0"#"

Configuration

product variant

2D modular

3D modular

“model”
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International Model: Product Platform

RHFSY9 B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

D#3'4+#"
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Modular Team Approach 
(variable manufacturer)

!"#$%"&'$()(* D#3'4+#" D#>#1*6#" [0'1/#"\ \\

B*/01%"-9#%.

:'%3.016:$-1/%';
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RHFSY9 T"(7')#()
B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

MODULARIZED PRODUCT PLATFORM
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Modular Business Model > Product Platform

R1'#+)
\
D#3'4+#"

B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular
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RHFSY9 B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

MODULARIZED PRODUCT PLATFORM

D#3'4+#"



Source: MOD X

00 - Context
• Market
• Material
• Labor
• Regulatory
• Culture

01 – Business Platform
• Value Creation
• Supply Chain
• Integration

02 - Product Platform
• Modularization
• Product Platforms
• Continual Improvement

03 – Technology
- Automation
- Digitalization 

03

01
02

00

Offsite in Context
Product Platforms - Between Business and Tech



4. Case Studies
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TRADITIONAL: Offsite Team Approach

!"#"$%&"' !"()*+"'

C$$3')#-9#%.

,-+./-01.'"' 2.)$3"'

Project based design
Prototype Manufacturing - DfMA
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!"#$%&!"@%;689&"7%+&"A0;-+,1;,8

Precast concrete cores

Panelized corridors 

TRADITIONAL: Offsite Team Approach
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!"#$%&!"@%;689&"7%+&"A0;-+,1;,8

Preapproved modules
Preapproved connection details

TRADITIONAL: Offsite Team Approach
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TRADITIONAL: Offsite Team Approach
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RHFSY9 B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

D#3'4+#"

MODULARIZED PRODUCT PLATFORM
Katerra



MODULARIZED PRODUCT PLATFORM
Katerra Garden Apartments (USA)



MODULARIZED 
PRODUCT 
PLATFORM
Katerra Garden 
Apartments (USA)
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Modular Team Approach 
(variable manufacturer)

!"#$%"&'$()(* D#3'4+#" D#>#1*6#" [0'1/#"\ \\

B*/01%"-9#%.

:'%3.016:$-1/%';



MODULARIZED PRODUCT PLATFORM
RES 4 Modern Modular (USA)



MODULARIZED PRODUCT PLATFORM
RES 4 Modern Modular (USA)



MODULARIZED PRODUCT PLATFORM
RES 4 Modern Modular (USA)
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Mass Timber Product Platforms
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Mass Timber Product Platforms
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RHFSY9 T"(7')#()
B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

MODULARIZED PRODUCT PLATFORM
Connect Homes



Connect Homes SF / ADU / Homeless Housing (US – CA)



Connect Homes Platform
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RHFSY9 B%+0$%()0"#"

:'%3.016:$-1/%';

[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

MODULARIZED PRODUCT PLATFORM
Sekisui Chemical

D#3'4+#"



MODULARIZED PRODUCT PLATFORM
Housing / Sekisui Chemical

Single Family
Two-family
Multifamily (low rise)



MODULARIZED PRODUCT PLATFORM
Housing / Sekisui Chemical > Evolution through Continual Improvement

>BC= >BCD"E /0181&, >BF?"E /0181&,

GH)"),04;,40%I"J-%88+8
GKL"5%&1I8
J10%*+;"JI%::+&M

GKL"N"'K"),04;,40%I"J-%88+8
GKL"5%&1I8
),4;;9"N"J10%*+;"JI%::+&MGH)"),04;,40%I"J-%88+8

O%,84-+69"P-&9



Smart Power Station Urban
Steel 2 Stories

Desio
Steel 3 Stories

Parfait bj
Steel 2.5 Stories

Parfait
Steel 2 Stories

Grand To You 
Wood 2 Stories

Smart Power Station GR
Steel 2.5 Stories

Smart Power Station FR
Steel 2 Stories

Domani 
Steel 2.5 Stories

V to Heim
Steel / Wood 2.5 Stories

Singe Story House
Steel / Wood 1 Stories

Life Planning Heim
Steel 3 Stories

MODULARIZED PRODUCT PLATFORM
Housing / Sekisui Chemical > Lifestyle Brands 



MODULARIZED PRODUCT PLATFORM
Housing / Sekisui Chemical > Continual Improvement 



9 lengths
6’, 8.5’ 12.5’, 16’, 18’
Most typical

2 widths
4’ + 8’

2 heights
8’ + 9’

90 pre-engineered chassis types
60K + Sub assembly components

“overhang” type
16’ long

<= >?@= AB?@= A<= A>=

FF8MODULARIZED PRODUCT PLATFORM
Housing / Sekisui Chemical > Standard Sub-assemblies / Unique Layouts
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Bathroom Pods StairsKitchens

Loose components
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Third-party supplier
3D

Sekisui Facade 
Plant 1D / 2D

Steel Mill
1D

MODULARIZED PRODUCT PLATFORM
9*:5*-Z#'.-]%()*"5^ =#:'30'-R7#.'(%1-

Third-party supplier
2D

site work (most wet work)



Product Platform / Modularization Sekisui Chemical







Product Platform / Modularization Sekisui Chemical



Product Platform / Modularization Sekisui Chemical
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Numerous “spoke” plants 
(owned and partnered) 
feed a network of 8  
subassembly “hub” plant

MODULARIZED PRODUCT PLATFORM
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RHFSY9

B%+0$%()0"#"

:'%3.016:$-1/%';
[0'1/#"

Product PlatformConfiguration
2D modular

3D modular

MODULARIZED PRODUCT PLATFORM

!"#$%&"'
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Conclusion
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Modularized Product Platform

Project

Product

Codes and Standards Detailed Design

more “open” systems 

more “closed” (modular) systems 

Combination of parts

Configuration

product variant

[Typical 
Construction]

[Car]
[HUD Code Home]

decoupling point between platform and customer

Level of predesign

Role of the designer



00 - Context
• Market
• Material
• Labor
• Regulatory
• Culture

01 – Business Platform
• Value Creation
• Supply Chain
• Integration

02 - Product Platform
• Subassemblies
• Manufacturing Logic
• Standards/variants

• Project

03 – Technology
- Automation
- Digitalization 

03

01
02

00

Role of the designer
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