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MOD X is a knowledge management enterprise, bringing applied research
expertise, connections and experience to both new and established players in
the industrialized construction sector. We offer live and virtual education,
lectures, workshops, and training regarding offsite, industrialized and

volumetric modular delivery.
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H . How do we grow market share from 2.5%
04 | o)
M to 5% In 5 years"
Mnn“lm How do we grow capacity and capability
sustainably?

BUILDING INSTITUTE

projects / lessons / impacts
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5IN 5 MODULAR GROWTH INITATIVE
RESEARCH ROADMAP RECOMMENDATIONS

5in 5 ModularGrowth Initiative Report
Part 1: Member Workshop
Part 2: North American Survey
Part 3: International Case Studies
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Our survey of the North American market found a growing enthusiasm
among architects, engineers, owner-operators, even code officials for
volumetric modular, especially for those that had had experience with it.
Their frustration often came with the existing capacity and capability of the
volumetric modular industry

Our case studies of volumetric modular industries outside of North
America found a lower market share but higher profitability in other markets
but a higher capacity and capability. We also found that a number of new
players in the US were adopting business models similar to those in abroad.

5in5
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Terminology is still confusing...

Offsite construction
Open systems

Closed systems

Modular systems = closed systems (1D, 2D, 3D)

lessons
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The offsite industry is still very localized — but some general principles do
seem to apply and comparative studies are very valuable.

NORTH AMERICA SCOTLAND HOLLAND SWEDEN GER/AUS/SWISS JAPAN

Manuf housing 15% closed panel Open building Optimization CNC tools Lean manuf

Site efficiency Affordable Quality of life Appropriate tech Software integration Kaizen

3D modeling Low carbon Rational Building science MMC & Skills Precision/Perfection

Modular Sole source Shell & infill Panelized Quality Modular

SFR MFR MFR SFR, MFR, COM SFR, MFR, COM SFR

CONTEXT: CONTEXT: CONTEXT. CONTEXT. CONTEXT: CONTEXT:

Cost driven Government driven Weather restricted Performance driven Quality driven Expensive land

Immigrant labor Weather restricted Schedule driven Weather restricted Technology oriented Expensive labor

Small companies Large companies Adaptability Medium i Medium i Manf mind set

Fragmented Integrated Aging in place $38 labor & product Fully integrated Large companies (5)
Fragmented Integrated

L

L

lessons LAND LABOR LATITUDE
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In the US, modular manufacturers come on to a project late in the process
and are do not see it to its completion.

modular

manufacturer

lessons
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In more mature modular "ecologies”, modular companies are involved in
projects from start to finish. They also control more of the supply chain and

are often involved in development.

up modular down
stream manufacturer stream

lessons
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In Japan, after decades
of promising "cheap”
and “fast”, modular
companies now
promise, and deliver on
"control” and “quality” at
a "'mere 8% mark up
from conventional
construction.

lessons
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Continual improvement is a key to sustainable growth in capacity and capability

1960 1970 1980 1990 2000 2010 2020
10-20 year continual \mprovemeal 10-20 year continual \mpm\:ﬂmem
Lindbacks (Sweden) .2D MOD " . 3D MOD " Largest factory in EUMF
Wood products Co. (1924) Single/Family Housing Multi-Family Housing Multi-Family VM Co. (2020)

10-20 year|continual irrwproverrlem
| 2

Sekisui Heim (Japan) .2D>.3D MOD . Last major investment in tech / focus on business model
Plastics Co. (1946) Single Family Housing 42% Single-family VM Co. (2020)

lessons
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Data is still inconsistent...

Current offsite share of housing, %

45 15 10 6
Finland, Norway, Japan Germany China

and Sweden

lessons

Australia

UK

Us
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... because terminology is inconsistent.

Current offsite share of housing, %

45 15 10
7
Finland, Norway, Japan Germany

and Sweden

lessons
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The EU, for example, has clear terminology, and therefore, better data.

exported
prefabricated wooden
buildings 788
2016 vie I T
Germany Estonia Sweden Finland

Sweden Austria Finland Denmark
314 254
domestically sold 694
prefabricated wooden Mil. €
buildings
2016

lessons
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Despite of significant progress, the (social and economic) value of design, vertical
integrationand automationis still not clear in the North American context, even
within the offsite industry. Thisis an interdisciplinary problem that needs to be
addressed before offsite will begin to grow sustainably.

In Europe and Japan, design, vertical integration, automation aswell as ecological
sustainability are much more ingrained within the offsite industry, and yet high
market share is relegated to the single-family sector.

While local contexts will continue to impact offsite construction, a more
comparative and more interdisciplinaryapproach is needed if we are to progress.

lessons
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We have provided
MBI a set
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We are happy to see our research impacting the work of others:

SmartMarket Report

McKinsey DODGE Wifics
& Company

Prefabrication and
Modular Construction 2020

> DESIGN FOR MODULAR
CONSTRUCTION:
AN INTRODUCTION FOF

Modular

construction:
From projects
to products

impact
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This work is also beginning to influence decision making at the federal level:

i iNREL

Transforming ENERGY

impact
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MOD X looks forward to collaborating with UNB and others in

OFF-SITE

CONSTRUCTION
RESEARCH CENTRE

U

nada!
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THANK YOU!

join the modx.network...



