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About the Modular Building A Message from the Chair

Institute — The Voice of of the Modular Building
Commercial Modular Construction Institute’s Canadian
Council

The Modular Building Institute (MBI) is the
international nonprofit trade association The Modular Building
serving the commercial modular construction
industry for over 35 years.

Institute’s annual report
is an essential resource
to those involved in
modular construction,
delivering critical
information on the
current state and future
trajectory of our industry. With
increasing demand, a shortage of
skilled labour, and many Canadian
communities in urgent need of
affordable housing and other
critical building infrastructure, the
value and benefits of modular
construction have never been
greater. The summaries and case
studies presented in this report
prove that, with MBI serving as a
guiding light for our industry, the
future of modular in Canada is
tremendously bright.

As the Voice of Commercial Modular
Construction™ MBI promotes the advantages
of modular construction while advocating
for the removal of barriers that limit growth
opportunities.

Through its long-standing relationships with
member companies, policy makers, developers,
architects, and contractors, MBI has become
the industry’s best resource for information for
the commercial modular construction industry.

Kevin Read
CEO, Nomodic

This annual report features images

of award-winning buildings from the
Modular Building Institute’s 2021 Awards
of Distinction. Learn more about the
Awards and our winners at modular.org.

Cover:
Monarc Condos Sales Office, built by Corner Cast Construction, Inc.
See case study on page 11.
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of Modular Construction Industry

he modular construction

industry is primarily regulated

at the state and local levels
by building code administrators and
authorities having jurisdictions. As
with site-built structures, a building
constructed using the modular
process must meet the local codes
where the building will be placed.
Unlike federal manufactured housing
products, built in accordance with
the Housing and Urban Development
(HUD) standard, there is no specific

“modular building code” or exceptions

for a building constructed utilizing
the modular construction process. It
is simply a more efficient process to
construct building components at an
offsite facility, and then transport and

assemble components of a building at

the final building site.

Modular construction can be utilized for

a variety of uses including residential,
commercial, or industrial applications. The
Modular Building Institute (MBI) represents
the commercial sector of the industry.

Commercial Modular Buildings are
nonresidential factory-built building
components and structures designed to

meet all applicable building codes. Com-
monly, these buildings are constructed

in accordance with the International
Building Code (IBC) in the United States,
the National Building Code (NBC) in
Canada, or a local version modeled after

these codes. In this context prefabricated,

mechanical, electrical, or plumbing (MEP)
systems are not included for industry
revenue and production figures.

The commercial modular building indus-
try is comprised of two distinct divisions,
both represented by MBI.

Relocatable Buildings (RB) — Re-
locatable buildings, as defined in

the International Building Code, are
partially or completely assembled
buildings constructed and designed to
be reused multiple times and trans-
ported to different building sites. This

multi-story whole building solutions in
deliverable volumetric module sections.
PMC buildings are manufactured in

a safe, controlled setting and can be
constructed of wood, steel, or concrete.
PMC modules can be integrated into
site-built projects or stand alone as a
turnkey solution, and can be delivered
with MEP, fixtures, and interior finishes
in less time, with less waste, and higher
quality control compared to projects uti-
lizing only traditional site construction.

PMC buildings are subject to the same
building codes and requirements as
site-built structures, depreciate in much
the same manner, and are classified
as real property. This segment of the
industry provides construction-related
services for the successful design,
manufacturing, delivery, installation
and finish-out of commercial and multi-

segment of the industry maintains fleets
of relocatable buildings offered for sale
or lease to customers.

Permanent Modular Construction
(PMC) — PMC is an innovative, sustain-
able construction delivery method
utilizing off-site, lean manufacturing
techniques to prefabricate single or

family buildings.

This report focuses on the Canadian
modular construction industry.

Unlike other “prefabrication” reports,
which rely almost exclusively on publicly
available data and often include a mix
of construction methodologies under the



off-site construction umbrella, MBI obtains
industry information for this report from
multiple sources including:

MBI member surveys — Each year, MBI
asks all members for data regarding
their annual revenues, sources of
revenue, markets served, production,
capacity, and total employees.

MBI’s project database — Through the
annual Awards of Distinction contest,
MBI gathers specific project data to
calculate average square footage of
buildings by market type, average days
to complete by market type, modular
project cost, and total project costs.

Construct Connect Insight (formerly
Reed Construction Data) — MBI uses
this database to determine the
baseline for new construction starts in
key markets and to measure overall
industry market share.

Publicly available data such as news
stories, public filings (U.S and Canada),
and corporate websites.

Every effort has been made to ensure
the accuracy and reliability of this data.

OVERVIEW OF MODULAR CONSTRUCTION INDUSTRY

In some cases, MBI's best estimates

and member experience are used.
Given that no one, single source for this
information exists regarding production,
revenue, and market share for the entire
commercial modular industry in North
America, MBI is confident that this report
represents the most comprehensive and
accurate information available on the
commercial modular construction industry
in North America.

The term “modular” describes a construc-
tion method or process where individual
modules stand alone or are assembled
to make up larger structures. Unlike
relocatable buildings, these structures are
intended to remain in one location for the
duration of their useful life; thus, they are
permanent. Permanent modular buildings
may be wood-frame, steel, or concrete
and can have as many stories as building
codes allow.

The North American modular industry is
currently made up of over 250 regional
manufacturers building everything from
construction site offices to single-family
homes and hotels. In the U.S., the industry
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OVERVIEW OF MODULAR CONSTRUCTION INDUSTRY

is regulated primarily at the state or
local through administrative agencies
that implement and enforce the rules
for construction.

However, only one Canadian Province
(Alberta) has an administrative program.
Other provinces either accept the Alberta
program or jurisdiction and approval
occurs at the local level often by third-
party inspection agencies. All modular
manufacturers in Canada are required

to comply with CSA A277 Procedure for
Certification of Prefabricated Buildings,
Modules, and Panels. This standard
specifies the procedure for certification
of prefabricated buildings, and partially
or fully enclosed modules and panels for

buildings of any occupancy. It provides
requirements for a) certification of the fac-
tory quality program; b) certification of the
prefabricated product; c) auditing of the
factory quality program; and d) in-factory
inspection of the prefabricated product.
MBI is working with the Canada Stan-
dards Agency (CSA) for the development
of a new standard for multi-story modular
buildings including transportation,
installation, and module-to-module con-
nections. Preceding this work, MBI helped
CSA with standards research which led
to the development of a June 2020
publication titled: High-Rise Modular
Construction: A Review of the Regula-
tory Landscape and Considerations

for Growth.



Industry

Imagine a new automated facility in
your town, employing men, women,
minorities, and the disabled. Swinging
hammers would be a thing of the past,
replaced with programmers monitoring
the automated equipment utilization for
wall assemblies. Imagine a whole new
generation learning about 3D modeling
and animation on computer screens to
simulate actual projects to prevent costly
on-site errors.

To be fair, the industry is not there yet — at
least not at scale. While some modular
manufacturers incorporate automation
and robotics that rival any factory, most
are still considered “off-site construction”
operations. Even so, the assembly line
process requires fewer labor hours to
complete a project compared to a typical
site-built project.

One area where the modular industry
can help with labor shortages is when
the manufacturer acts in the capacity of
a subcontractor, or “super-sub.” In the
same manner that a computer scientist
is not required to build computers and
an auto mechanic is not required on
the Toyota assembly line, semi-skilled

workers are utilized on the factory floor at
various stations of the building assembly
with strict control measures to ensure
code compliance and quality. A general
contractor can “sub out” a significant
portion of a building to one company,
rather than tracking down multiple trades.

The Canadian Mortgage Housing
Corporation (CMHC) recently allocated
$1 billion towards their “rapid housing
initiative” requiring all projects to utilize
modular construction. The agency was

surprised when over $4 billion in qualified

applications were received and is now
evaluating whether to allocate additional
funding. In year two, the agency funded
the program at $1.5 billion.

The severe shortage of affordable
homes for extremely low-income renters
is systemic, affecting every region

and metropolitan area. Absent public
subsidy, the private market is unable to
produce new rental housing affordable
to these households because the rents
that the lowest-income households can

MBI 2021 CANADIAN COMMERCIAL
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INDUSTRY DRIVERS

Shorter Schedules / Quicker Return-on-Investment

SITE BUILT CONSTRUCTION SCHEDULE

INSTALL &
SITE RESTORATION

MODULAR CONSTRUCTION SCHEDULE: )

PERMITS & SITE/LOT DEVELOPMENT
APPROVALS & FOUNDATION

BUILDING CONSTRUCTION AT PLANT

l«—— TIME SA VINGS' —>|

Slmultaneous site development and
home construction at the plant
reduces the schedule by 30% to 50%

PERMITS & SITE/LOT DEVELOPMENT BUILDING SITE
APPROVALS & FOUNDATION CONSTRUCTION RESTORATION

afford to pay typically do not cover
the development costs and operating
expenses of such housing.

Housing authorities can no longer ignore
construction processes that help address
the chronic housing shortages. Several

agencies are starting to reexamine hous-

ing policies to include “innovation credits”

for completing projects more quickly, an
area where modular construction excels.

If you have ever tried to build a custom
building in the dead of winter or during
hurricane season, you understand that
the weather has a huge effect on how
long it takes your building to be con-
structed. Inclement weather can cause
site-constructed buildings to take months
longer than anticipated.

The ability to construct building mod-
ules in a factory while simultaneously
preparing the building site work leads
to a shortened construction schedule,
quicker occupancy, and therefore,
quicker return on investment.

Time is money, especially where
construction is concerned. If you

are creating a business, delays in
construction equal delays in revenue.
Hotel rooms cannot be rented, hospital
equipment cannot be installed, and
inventory cannot be stocked until your
building is complete.

Modular buildings are significantly
faster to build than traditionally crafted
buildings. In fact, numerous case stud-
ies demonstrate that modular buildings

take 25-50 percent less time to build than
traditional buildings.

A study conducted by the University of Al-
berta (North Ridge CO2 Analysis Report,
Al-Hussein, et.al.) comparing modular and
on-site construction noted even greater
advantages for modular construction. The
research found that by using modular
construction, the overall schedule was
shortened by four months on an 11-month
project and CO2 emissions were reduced
by 43 percent.

According to the Environmental Protection
Agency, construction waste and debris is
one of the largest contributors to landfills
annually. While construction demolition
of existing structures represents about



90 percent of this landfill waste, new
construction activity accounts for nearly
57 million tons of landfill waste.

Of the 203 architect, engineer, and
contractor respondents to the 2020
Dodge Smart Market Report, only one
percent indicated that modular construc-
tion had no impact on reducing waste,
while five percent were unsure. Sixty-five
percent said that it had a high or very
high impact on reducing waste generated
by construction activities. Among the 59
contractor respondents, 97 percent report
that modular construction does have a
positive impact on reducing construction
waste, while three percent were unsure.

Modular construction has demonstrated
the ability to provide a safer environ-

ment for the construction workforce. By
shifting as much as 80 percent of the
building construction to an off-site, factory-
controlled setting, workers have a much
more predictable and consistent work
atmosphere. Additionally, the ability to
construct multi-story buildings in modules
while remaining on the ground floor of a
factory virtually eliminates hazards associ-
ated with falls, one of the most common
accidents in the construction industry.

The 2020 Dodge Smart Market Report
addressed the issue of workplace safety
and their research findings support MBI’s
position. Of the 203 responses received
regarding safety, only five percent of
architects, engineers, and contractors
indicated that the use of modular
construction had no demonstrated safety
benefits, while 89 percent indicated it did
(six percent unsure).

Of the 48 general contractors responding,
only eight percent said that modular
construction had no impact on improving
safety, while 69 percent said it had a high
or very high impact. The results are even
more dramatic among large contractors
with revenues over US$100 million an-
nually. Among the 18 contractors in that
subset, half said that modular construc-
tion had a “very high” impact on safety. A
full 100 percent of these respondents said
that modular construction had a medium
(11 percent) high (39 percent), or very high
(50 percent) impact on worker safety.

INDUSTRY DRIVERS
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Office and Administrative
Modular buildings serve as corporate
headquarters, satellite offices, institu-
tional and administrative buildings, and
offices for all business types. Modern
single- and multi-story buildings can be
configured in several ways to include
independent offices, conference rooms,
elegant lobbies, kitchens, restrooms,
and large open spaces for cubicles or
other partition systems.

MBI members have architectural and
engineering designs for workspace
planning, storm water management,
landscaping, parking, and zoned
heating and air conditioning. If it is
time to capitalize on company growth,
modular construction offers a fast,
economical approach.

The business and office market
historically represents one the largest
building sectors for the industry. In
2020, manufacturers reported that 25.8
percent of all production was in the
office and administrative market, the
highest among all markets reported.

and Case Studies

MBI obtained data and analyzed
information on an additional thirteen
projects completed in 2019 and 2020.
The average size of these projects was
smaller than the prior averages, at 918
sq. meters consisting of an average of
16 modules each. These projects took
on average 202 days to complete from
approval to occupancy.

Monarc Condos Sales Office, built by Corner Cast Construction, Inc. (exterior).




CASE STUDY:
MONARC CONDOS SALES OFFICE

Company: Corner Cast Construction Inc.
Location: Ville St-Laurent, Quebec
Building Use: Sales office

Gross Size of Project: 960 Square Feet
Days to complete: 42

Architectural Excellence

Corner Cast manufactured & installed this modular complex
of 3’ x 40’ shipping containers in the spring of 2020 in
Montreal, Quebec. The complex boasts a high-end archi-
tectural finish, branded exterior cladding, gypsum board
interior finish with recessed LED lighting, hardwood flooring,
universal access & large aluminum & glass facades. The
sales office is representative of the overall look and feel of
the Monarc housing development which will be one of the
largest retail and condo developments in Montreal.

Located among numerous boutiques and restaurants as
well as the beautiful Marcel-Laurin Park which is adjacent
with its lush and diversified flora, this sales office blends in
naturally with the existing landscape and provides a visu-
ally attractive retail sales location. The interior design by
Andres Escobar is used to showcase the high-end interior
finish of the condos which will be built, and to demonstrate
the project to potential clients and collaborators.

Technical Innovation & Sustainability

This building was fabricated by recycling 3’ x 40’ HC used
containers and were transported on container trailers to
site, and then fully installed & commissioned in two weeks.
The interior & exterior finishing eliminate the appearance
of modules within the construction, but once the construc-
tion of the condo development is complete, the customer
can then disassemble the units & re-use them for future

CASE STUDY

HONORABLE MENTION,
Relocatable Modular Retail,
2021 Awards of Distinction

sales offices. The installation of the complex was done on
standard, recycled concrete blocks, making it extremely
easy to re-locate once the project is complete. All units
were built within the factory in Montreal within four weeks
and then transported to site. It was installed in May of 2020
for a total construction time of six weeks.

Cost Effectiveness

Through having the sales office constructed off-site while
permitting and civil work was being done, the client was
able to have a working sales office immediately when

the site was available. This enabled the customer to save
time and begin condo sales ahead of schedule, saving

the customer money and moving the project forward
without delay. High labor rates in downtown Montreal were
avoided by using off site construction methods. And the
units were completed in six weeks leaving no downtime for
the client and fitting within their operational requirements.

- | MBI 2021 CANADIAN COMMERCIAL
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CASE STUDY

ONTARIO AOYUAN PROPERTIES

Company: NRB Modular Solutions
Location: Toronto, Ontario

Building Use: Sales Presentation Centre
Gross Size of Project: 6324 Square Feet
Days to complete: 214

Architectural Excellence

Ontario Aoyuan was looking for a high-profile, expansive
sales office to showcase their first Canadian development
project in downtown Toronto. As the site still supported a
local grocery store and mini-mall until all permitting and
construction was to begin, the necessary time to construct
a ‘stick-build’ sales center was not an option. These
circumstances presented a perfect fit for modular and

an opportunity to showcase its capabilities from a grand
perspective. Aoyuan interior designers provided a very
expansive open concept floor plan which boasted 16-foot-
high ceilings in the presentation room, large two-storey
glazing, and open studio space to create ‘walk-through’
model suites.

Technical Innovation & Sustainability

While temporary, the sales office was built using steel
post and beam construction with three-inch concrete floor
topping, and was installed on piers to below frost level to
eliminate any shifting or cracking while in place. The piers
were raised to further elevate the structure so that it could
boast a large storefront appearance both on Yonge Street
and at the main entrance. Exterior wall finishes on the
building were installed on site by Aoyuan crews them-
selves to again showcase materials used on future builds.
NRB Modular Solutions pre-installed all electrical rough-ins
behind walls, and mechanical systems and ducts prior to
shipping, leaving only crossover seams to be completed
on site.

FIRST PLACE,
Relocatable Modular Retail,
2021 Awards of Distinction

Cost Effectiveness
With this being a temporary sales office, the premise to

construction was centered on appearance, grandeur and
speed to market. The large roof hats over 80 percent of the
building floor plan posed a number of requirements for in-
novative methods to evolve and help minimize construction
on site, as well as keep cost within budget. The building will
be relocated and re-used at another location even with the
considerations of the roof hats.



This trend towards smaller projects and

a higher percentage of modular costs
indicates that this market is less impacted
by the “hybrid” construction process with
industry companies providing more of a
turn-key approach to these projects.

Supportive / Multi-Family
Housing

Federal, state, and local governments
around the world are struggling with
policies to help address the growing
housing crisis. Modular construction offers
the ability to provide condominiums,
apartments, and student dorms in about
half the time as traditional, site-built
construction methods.

In fact, the multifamily market is now the
largest and fastest growing segment

of the industry, from seven percent of
industry production in 2019 to nearly

21 percent in 2020.

MBI analyzed 26 multifamily projects
completed over the past two years in the
U.S. and Canada. Twenty of these projects
were wood framed while six were steel,
including one container-based project.

Most of these projects were three to five
stories, with projects consisting of multiple

buildings and an average of 95 total

built by NRB Modular Solutions.

living units per project. On average, each
project was 6,234 total sq. meters and
consisted of 99 modules. The projects
took an average of 385 days to complete
from approval to occupancy.

KEY MARKETS

Recently-constructed Harrison Street supportive housing development in Toronto,

MBI 2021 CANADIAN COMMERCIAL
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CASE STUDY

TRETHEWEY AVENUE SUPPORTIVE
HOUSING COMPLEX

Company: Nomodic Modular Structures Inc.
Affiliate: Grandeur Housing

Location: Chilliwack, British Columbia
Building Use: Supportive housing

Gross Size of Project: 2272 Square Meters
Days to complete: 299

Architectural Excellence

This permanent modular building is three storeys in height
and is comprised of 11 modules per storey for a total of
33 modules. The modules were frameless units of wood
structure, ranging in size from 8’ x 47’ (3 modules) to 12’ x
60’ (30 modules). It features 46 self-contained suites:

5 designed specifically for people with disabilities, which
are approximately 350 ft2 and include a bathroom
(complete with sink, toilet and shower), kitchenette, and
bedroom/living space. The first storey is comprised of
office space, tenant support rooms, commercial kitchen
with pantry, common dining room, heat treatment room,
storage, and laundry facilities. The building was designed
with a common corridor down the middle of the module
to maximize space and achieve the greatest number of
tenant suites within the footprint. The exterior design has
a bold, contemporary aesthetic and uses common com-
mercial and residential building materials such as Hardie
Panel, Alucobond panels, and HF-12 panels.

Technical Innovation & Sustainability

The complex incorporates a number of innovative
features. For example, the mechanical design of the
suites was such that all suite HVAC was completed in
the factory, which greatly reduced the amount of HVAC
work required on site. This was achieved by installing
a LifeBreath HRV and an Innova 2.0 heating/cooling

unit in each suite. The Innova 2.0 units were chosen as

they offer high performance and do not have an exterior
unit, unlike typical PTACs, thereby reducing the amount
and size of penetrations which allows a more air-tight
building. In addition, the lack of the exterior units means
no aesthetic impact to the building. The complex was



HONORABLE MENTION,
Permanent Modular
Multifamily Over 10,000 sq. ft.,
2021 Awards of Distinction

Cost Effectiveness

built in accordance with B.C.’s

Energy Step Code, achieving specific
energy targets set by BC Housing.
This included meeting envelope

and interior partition air leakage
requirements, and exceeding typical
building code with energy-efficient
building features including LED light-
ing, energy star rated appliances,
and triple-glazed windows.

Naturally, one of the larg-
est cost-effective methods
in modular construction

is the ability to reduce
onsite construction time
and overall construction
schedule. Nomodic

took advantage of this,
completing the excava-
tion, underground utilities,
and foundation while

the modules were being
fabricated. Approximately
80% of the building’s
electrical, plumbing,
sprinklers, HVAC, and
carpentry were completed in the
manufacturing facility, where trade
labour rates are less than rates in
the field. In a further effort to reduce
costs, Nomodic engaged a sprinkler
contractor who was able to utilize lo-
cal resources at both the manufactur-
ing facility (Manitoba) and site (B.C.),
which also resulted in no scope gaps.
In addition, the building’s adherence
to the B.C. Energy Step Code meant
that long-term value has been
delivered to the client in the form of
energy savings.

KEY MARKETS

Many factors determine the total cost per
square meter including location, labor
availability and cost, design consider-
ations and finishes, and the construction
teams’ experience working together.

From single classrooms to complete
campuses, modular construction offers
public, private, and charter schools what
other construction methods cannot:
accelerated project timelines, more eco-
nomical pricing, and less site disruption.
Permanent modular schools are indis-
tinguishable from other schools and can
be constructed to any architectural and
customer specifications. MBI members
design and build schools of all types and
sizes using traditional building materials
such as wood, steel, and concrete.

Virtually any size permanent school
can be built, installed, and ready for
occupancy in as little as 90 days.
Perhaps most importantly, using off-site
technology, open construction sites are
eliminated while school is in session.
Students are safer, and teachers do

not have to compete with noises and
construction-related disruptions.

- | MBI 2021 CANADIAN COMMERCIAL
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CASE STUDY

UNIVERSITY OF VICTORIA
MODULAR KITCHENS

Company: Reliant Asset Management, LLC
Affiliate: Northgate Industries Ltd.

Location: Victoria, British Columbia

Building Use: Main dining facility for students
Gross Size of Project: 26000 Square Feet
Days to complete: 305

Architectural Excellence

Complexed on a paved parking lot of a university campus
are 33,12’ x 60’ frameless modular kitchen units. These
units are secured to a foundation that includes 197 concrete
blocks with brackets to mitigate any seismic activity risks
that are typical on the West Coast. The complex consists

of a retrofitted dining area able to accommodate 500
students at a sitting, two serving lines with point of sale,
two cooking lines (one electric one gas), dry and cold
storage, prep area and a dishwash area. The complex was
originally used as a kitchen for a large camp in Northern
Alberta and then redesigned to serve as an institutional
kitchen for students at the university while they are building
a permanent dining facility and additional student housing.

Technical Innovation & Sustainability

This kitchen dining complex was originally built in 2011. The
project lasted 5 years before it was returned and was placed
in storage. In 2018, the University of Victoria approved the
build of new student housing which also included the demoli-
tion and construction of a new dining hall. The University
required a replacement while constructing the dining hall and
RAM Modular’s 33-unit kitchen was large enough to handle
the student capacity and perform day to day operations.

Once identified as a solution, RAM worked with subcontrac-
tors to renovate the complex per the specific requirements

of an institutional dining hall. This included converting to

natural gas from propane and adding an additional electric
cooking line that tied into local services. A catering module
was also retrofitted along with the addition of a shipping
and receiving dock. After a majority of the retrofit was
completed locally, each module was transported by land
and barge 1300 kilometers and staged for set up.

Cost Effectiveness

This relocatable modular kitchen that was pre-built and in
storage was the most cost effective solution for the main
contractor and the University as it was quickly installed
over the summer with minimal disruptions to students at
the campus. Operations that included catering and student
dining were still able to continue as they tore down the

old kitchen commons and began construction on the new
permanent facility. By using a temporary modular complex,
the contractor was able to expedite construction on the
permanent facility by several months saving time and
money. The complex was redesigned to the Universities
requirements and was retrofitted in a controlled environ-
ment at the builder’s location before being shipped to site
1300 kms west.



KEY MARKETS

FIRST PLACE,
Relocatable Modular Assembly,
2021 Awards of Distinction

MBI also reviewed a total of 14 permanent
educational projects completed in 2019 and 2020
for comparison. The average size of these projects
was 1,319 sqg. meters significantly smaller than the
average project completed in prior years. Interest-
ingly, the average number of modules for these
proejcts increased to 25 per project, meaning the
average module size for educaitonal proejcts was
smaller. The average completion time for these
projects was 159 days, slightly higher than projects
completed in prior years. It should be noted that
this latter subset of projects included facilities
constructed in 2020 with schedules adversely
impacted by the pandemic.

Institutional & Assembly

This market includes police and fire stations,
prisons, security, facilities for industrial complexes,
workforce housing, as well and facilities used
for assembly such as churches. Combined, this
market accounts for 8.1 percent of all reported
manufacturing production in 2020. This analysis
does not include relocatable workforce housing
projects, common in more remote areas with
natural resources extraction. (See MBI's 2021
Relocatable Buildings Report).

MBI obtained data from 12 projects completed

in 2019 and 2020, at an average project size of
743 sq. meters consisting of fifteen modules. The
modular portion of cost made up 71 percent of
total cost.

Healthcare

Many hospitals and healthcare facility con-
tractors are turning to modular, primarily for
building components such as bathroom pods
and headwalls. However, entire hospitals
have been constructed utilizing modular
construction techniques. Modular construc-
tion offers quiet, safe, and clean applications
for medical, surgical, clinical, and dental use.

The insight MBI contractors have from
designing and building medical facilities has
resulted in satisfied healthcare professionals
worldwide. If an organization or community
needs a new rehabilitation clinic, emergency
room, operating room, hospital extension,
laboratory, diagnostic center, or other medi-
cal facility, modular construction can be used
for custom-built facilities with the tightest
budgets while maintaining strict medical and
aesthetic specifications. Modular construction
also results in much less on-site disturbance
during the construction phase.

MBI reviewed six healthcare projects com-
pleted in 2019 and 2020. The average size
of these projects was 608 sqg. meters, smaller
than the healthcare projects from prior years.
On average these projects took 355 days

to complete from approval to occupancy,
again factoring in the impact of COVID-19

on schedules.
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CASE STUDY

PCL AGILE BATHROOM PODS

Company: PCL Agile

Location: Vaughan, ON

Building Use: Bathroom pods for hospital suites
Gross Size of Project: 1200000 Square Feet
Days to complete: 424

Architectural Excellence

Ten variations of the pods were built to ensure ease of
installation and integration with the hospital layout. With
95 percent of interior construction completed offsite, each
pod was delivered with flooring, wall protection, major
accessories, M&E rough-ins and millwork. The interior of
the pod ensured optimal space in the small area by having
both the toilet and grab bars supported by wall posts and
G90 sheets. During manufacturing, the exterior of the walls
were left exposed to allow for safe and efficient mechanical
and electrical inspection. Finishes were selected based on
the hospital’s interior design specified by the architect of
record. The prefabricated pods resulted in the achievement
of a level floor transition for patients as well as optimal
drain slopes within the washroom wet areas.

Technical Innovation & Sustainability

Each pod weighed approximately 5,000 pounds, so the
team had to consider the strength of the concrete base.
This led to the use of custom made high-density concrete
floor. The strength of the floor was between 120 and 140
megapascal (MPa) and was achieved using ultra high-
performance concrete. These floors were 15 mm thick at the
drains and could be cast and then stripped and handled

in 12 hours. Key to maintaining production rates. Using
CNC, PCL created forms which were built in an inverted
position to attain the accuracy of a 0.1 percent slope. A
custom hoisting cradle made of steel C-channels and HSS
tubing was created to facilitated form release. The accurate

dimensions and shape of each concrete slab was achieved

by the team’s adoption of the Bluco fixturing system.
Laser scanning was used to maintain the accuracy of the
as-built condition and mockups were tested prior to full
scale manufacturing.

Cost Effectiveness

To minimize the high risk of exposure to weather, it was
crucial to protect the pod from water to avoid risk of mold
formation, as the pods were planned to be delivered
before the walls of the hospital were erected. High-grade
weatherproof products were used to withstand the weather
and prevent any damage in between the time of delivery
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and partition wall erection. Preventive
measures were taken during the
shipping process to minimize water
damage and ensure a long lifespan

of the pod. Each pod was prepped

for delivery by shrink wrapping the
entire pod from top to bottom. The
shrink-wrapped top was kept on even
after delivery and installation on the
slab, until the walls of the hospital were
erected. The delivery sequence was
planned with cost in mind. The pod was
delivered to each level dependent on
the placement of the concrete. The pods
were placed after the reshores were
removed, assuring that the concrete
slab did not deflect after pod installation
causing damage to the pods.

Historically, the healthcare market
makes up between five to eight
percent of total industry output.

For 2020, manufacturers reported
that 6.5 percent of their factory
output was in the healthcare sector,
exclusive of temporary relocatable
healthcare facilities.

Simply put, quicker occupancy

equals quicker return on investment.
Modular construction is accelerated
construction. Why is this important

to banks, restaurants, convenience
stores, childcare centers, and other
retail establishments? Because

earlier occupancy means a customer
generates revenue faster. In fact, it is not
uncommon for many modular buildings
to be up and running within a week—an
important consideration for retailers of
all types.

Typical retail applications include
restaurants and diners, banks, golf

pro shops, convenience stores, gas
stations, car washes, and concession
stands to name a few. MBI contractors
provide a full array of services including
site, mechanical, and electrical work.
Customers can accommodate their

KEY MARKETS

emerging business with modular
buildings customized to their
financial needs, space requirements,
and deadlines.

Modular projects in this market made up
just about one percent of all production
again in 2019, with between 150-250
modules produced annually.

A shorter construction schedule

means quicker occupancy for owners,
and that means guests checking in
months earlier than with conventional
construction methods. It should come as
no surprise that companies like Marriott
Corporation, Citizen M, and Hilton have
made modular construction part of their
strategic plan. This market, perhaps
more than others, suffered during

the pandemic as new projects were
delayed or put on hold.
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CASE STUDY

AQSARNIIT HOTEL AND
CONFERENCE CENTRE

Company: Stack Modular

Location: lqaluit, Nunavut

Building Use: Hotel, Conference and Restaurant
Gross Size of Project: 89900 Square Feet

Days to complete: 825

Architectural Excellence

This first-class hotel and conference center is designed
with a structural steel podium conference center, lounge,
restaurant, commercial kitchen, and staff facilities. Inspired
by Inuit culture, the exterior is an asymmetrical structure
clad with LED-illuminated glass representative of the
Northern Lights, the circular conference space references
a drum circle that represents a safe gathering place for
participants and dedicated feature space for local artwork
is integrated throughout the interior. The four storeys above
the traditional base feature modular hotel units including
double queen rooms, king rooms and suites that include a
spacious residential style kitchen, sitting area, dedicated
bedroom, and washroom. Stairwells, electrical rooms, and
elevator, mechanical, and electrical shafts, are all incorpo-
rated into the design and all FF&E components were fully
installed in each modular unit and delivered to site.

Technical Innovation & Sustainability

Given the high energy costs in northern Canada, the client
was focused on designing an efficient building to lower
energy use. Subsequently, the design used higher effective
R-value building envelope systems. With limited site labor
and material resources in the remote location, FF&E and
M&E systems were finished in the factory, only requiring
on-site installation of main service distribution through
corridors and shafts. Fan coils in each room allowed




for a central HVAC system to provide

individualized comfort to guest rooms.
The isolated location required a creative
and complex logistics process. Modules
were shipped from Asia with on-board
vessel cranes and custom-built trailers

FIRST PLACE,
Permanent Modular Hotel
2021 Awards of Distinction

for the modules to be discharged
two-at-a-time onto a barge, tugged to
shore and trailered directly to site (no
lay-down area) and set into place over
9 days. This method avoided double
handling and mitigated the high cost to
fly-in equipment.

Cost Effectiveness

With the partnership between BIRD
Construction & Stack Modular, a turnkey
solution leveraging the benefits of both
site and modular construction to expe-
dite and reduce the cost of the project.
Designed for the long term, the facility
includes considerations for expansion
including energy upgrades to solar and
wind systems to further reduce energy
consumption. Dramatic savings were
also realized by leveraging Stack’s
supply chain team to purchase and
deliver modules with furniture, fixtures,
and equipment (FF&E). As there was

no dock to offload the modules, the
vessel was deep water anchored where
the modules were craned to a barge,
tugged to shore then trailered to site

at high tide. By delivering the units in
this creative turn-key fashion, the high
logistics costs and supply cost were
avoided while reducing construction
time in this location by over a year.

KEY MARKETS

As with the multifamily market, a big

incentive for utilizing modular construction

in this market is the shorter construction
schedule which leads to quicker occu-
pancy and quicker return on investment.
Across the board, owners are indicating
that the modular process results in their
hotels opening four to eight months
earlier than if site built.

Data Centers, Bathroom Pods,
Equipment Shelters
MBI obtained data on six projects

completed in 2019 and 2020 classified as

“other” markets. These projects included
bathroom pods, small washrooms, and

equipment enclosures. In past years, data

centers would fall into this category.
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MULTI-SERVICE ADMIN COMPLEX
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Company: Corner Cast Construction Inc.
Location: Sept-lles, Quebec

Building Use: Administation and Maintenance
Gross Size of Project: 7040 Square Feet

Days to complete: 184

Architectural Excellence

Corner Cast Inc. designed and built this modern industrial
office complex and maintenance facility for the Port of Sept
Iles as part of its port expansion. The challenge was to
design and build a structure which could seamlessly blend
into the maritime environment, without disrupting the daily
work processes during installation and also being able

to be relocated in the future. The structure is built using

25 modified containers. The roof structure spans above

the container foundations and creates an insulated space
and maintenance facility in between. The 2-level office
complex includes autonomous wash and locker rooms,
cafeteria, autonomous potable water distribution systems,
and an eco-friendly wastewater treatment facility with UV
disinfection and phosphorus removal. The maintenance
section recaptures heat from its operations and has welding
stations, compressed air systems, oil/sand/dust separator,
jib crane, and a CoNo detection system.

Technical Innovation & Sustainability

Ports & Stevedore companies are constantly reorganizing
their real estate and landscape. With this building the client
is able to combine the port operators’ offices and mainte-
nance facilities into one building, while able to relocate the
building with zero footprint. This allows the client to extend
the buildings life cycle over several projects/tenants. The
re-locatability created an additional challenge for the de-
sign of the autonomous potable and wastewater treatment.
Part of the solution was rather counter intuitive by installing

the septic tank of 5000 US Gal on the second floor and us-
ing the container structural integrity. The modules are built
to withstand the harsh winters of the Canadian north, and
the rigors of the salty maritime environment. The containers
are optimally used by supporting the roof structure and act-
ing as the foundation. The transportability & design create
an efficient and effective space for the client and its users.

Cost Effectiveness

All the 25 containers were modified & outfitted in an indoor
production facility to minimize the amount of time on site.
Installation time on site was 45 days, drastically reducing
on site presence, equipment & manpower circulation. The
structure was designed to be re-locatable at the end of

the project life cycle, which allows the buyer to spread the
cost of the asset over several projects thus reducing capital
investment. Centralized control of the heating & cooling
systems allowed monitoring & reduced consumption when
staff are not present in the building. The maintenance costs
of the garage space have been reduced to a minimum by
using LED lighting, highly efficient thermal equalizers and
minimizing heat loss thanks to its ‘living’ walls. This, together
with the close involvement of the future users in the design
process allowed Corner Cast to find a competitive, re-
locateable and re-usable solution for the clients needs.



he biggest news for

the modular industry in

Canada last year was the
announcement by the Canadian
Mortgage Housing Corporation
(CMHC) regarding their “Rapid Housing
Initiative.” CMHC committed to $1 billion
in funding for housing utilizing modular
methods of construction, primarily due
to the reduced construction schedules.
The agency received over $4 billion in
qualifying projects for this initiative and
is now accessing future funding options.

MBI is also working with the Canada
Standards Agency for the development
of a new standard for multi-story modular
buildings including transportation,
installation, and module-to-module con-
nections. Preceding this work, MBI helped
CSA with standards research which led to
the development of a June 2020 publica-
tion titled: High-Rise Modular Construction
A Review of the Regulatory Landscape
and Considerations for Growth.

According to Construct Connect Insights,
total construction starts in Canada in
the fourth quarter of 2020 declined

43.4 percent year over year, and 22.3
percent in 2020 as a whole. Canadian

Outlook

construction starts are expected to climb
11.5 percent in 2021, not rising above their
pre-pandemic high (in 2018) until 2024.

Overall non-residential construction put in
place for key modular markets increased
to $27 billion CAD in 2019, up from
approximately $25 billion in 2018. This
figure remained relatively flat in 2020
and forecast to continue to be approxi-
mately $26 billion for 2021.

The multi-family sector represents about
$9 billion of the forecasted $26 billion for
2021, up about 2.2 percent from 2020.

Educational facilities at $4.7 billion and
healthcare at $3.6 billion are the next
largest markets overall.

MBI represents 60 companies (manufac-
tures, fleet owners, suppliers) based in
Canada, including 26 manufacturers of
modular structures. In all, MBI estimates
that there are about 45 total modular
manufacturers in Canada fabricating
for a variety of markets including
residential, multi-family, commercial,
educational, and industrial sectors. MBI
directly obtained revenue data from 16
Canadian manufacturers.

Sources of Modular Building Revenue by Market, Canada, 2020

On average, manufacturers in Canada generated approximately $27,877778 CAD
in revenue in 2020. Top markets for manufacturers in 2020 were:

@ Workforce Housing = 16.1%
. Education = 15.6%
Office & Administrative = 14.5%
. Construction Site= 10.9%
‘ Healthcare = 10%
Multifamily = 8.3%
Retail = 2.2%
. Other/Not indicated = 22.4%
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MARKET OUTLOOK

Historically, one of the key markets for
the modular industry in Canada has been
the industrial workforce housing sector.
The modular industry provided temporary
workforce housing solutions in remote
regions where the energy sector was ac-
tive. With the decline in oil prices in recent
years, the industry has diversified into
some of the above-mentioned markets
more aggressively. However, workforce
housing still accounted for 16.1 percent of
industry revenue generated in 2020.

(British Columbia, Alberta,
Saskatchewan)

Overall construction starts in this region
fell significantly to just over $5 billion,
with a huge drop off in multi-family
construction in 2020 as the leading cause
for the decline. This region is expected to
rebound to $7.4 billion in 2021, accord-
ing to Construct Connect Insights. That
rebound will be driven by the multifamily
sector, expected to grow 58 percent from
2020, but still hovering around half of the
2019 value.

The multi-family and educational markets
in British Columbia are the largest
markets in this region, accounting for

41 percent of all projects in the entire
region. The multi-family market was also
the largest sector in Alberta in 2020

and forecasted to be the largest in 2021
at $528 million, less than half its 2019
value of $1.3 billion. The education and
office markets show the most promise for
growth in Saskatchewan for 2021.

(Atlantic Provinces, Ontario,
Quebec, Manitoba)

Not surprisingly, overall construction
activity in the eastern provinces dropped
significantly in 2020 to $16.1 billion, down
from $26.4 billion in 2019 in key modular
markets. The multifamily market dropped
from $12 billion in 2019 to $7 billion

in 2020, accounting for half the total
decline. This market is forecasted to drop

again in 2021 before rebounding in 2022.

The retail and shopping sector also took
a big hit in 2020, dropping from $2 billion
in activity ion 2019 down to under $200
million in 2020.

Construction activity is expected to
remain steady in 2021, hovering around
$16 billion in new construction starts in
key markets. The educational sector

still appears strong in this region, with
nearly $2.9 billion in activity in 2020,
down 16 percent from 2019. However, the
education market is expected to make

a strong comeback for 2021, forecasted
at $3.8 billion, ahead of the 2019 figure.
Healthcare, hospitals, and clinics are
also expected to remain strong markets,
with 2021 forecasted activity just under
$3 billion.



he Modular Building

Institute (MBI) represents

63 companies in Canada
including 32 modular manufactures
and contractors and approximately
50 manufacturing locations across

Canada. These companies account for
approximately 80 percent of the entire

modular industry activity in Canada.

The modular construction industry is
perhaps better suited than any other
industry to help Canada address its
facility needs, regardless of market.
The industry has thousands of buildings
in available inventory that can be
quickly deployed and utilized for a
variety of needs including
housing, office space,
and healthcare.

The industry also has the
capacity to build and deliver
millions of square feet of
newly constructed, code
compliant buildings for any
market. Collectively, the
industry factories have the
capacity to build 70,000

— 93,000 sq. meters of
building space monthly.

Buildings

In Canada, most of the industry owned
RBs are controlled by a handful of
large, multi-national corporations

with diverse revenue streams. It

is not uncommon for a Canadian
company to generate revenue from the
manufacturing of modular units, from
hospitality-related services attributed
to workforce housing accommodations
(i.e., facility service and catering), and
from construction projects such as
multifamily housing developments.

To the greatest extent possible, MBI
separated and did not include revenue
from construction projects or facility
services for purposes of this report.

This data focuses on the leasing and

sales revenue of relocatable buildings
and equipment.

The Canadian relocatable building
market is different than the U.S. market in
many respects. Key Canadian RB market
characteristics:

«  RBinventory concentrated in a
smaller number of multi-national
corporations

«  Corporations have more diverse
revenue streams

. Historically, oil, gas, and mining
industries drove demand for RBs

« Industry continues diversifying into
new markets

The demand for equipment
rentals and workspace
solutions largely depends
upon the level of industry
activity for oil, natural

gas, and mineral explora-
tion/development and
infrastructure development.
The fluctuation in oil prices
causes uncertainty in the
short-term leading to a
reduction in the need for
worker accommodations.
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PARC RETIREMENT LIVING FAMILY
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MEETUP CENTRES

Company: Black Diamond Group

Affiliate: Britco

Location: Vancouver, British Columbia

Building Use: Safe visiting space during COVID-19
Gross Size of Project: 800 Square Feet

Days to complete: 14

Architectural Excellence

These temporary Family Meetup Centre buildings look

like a regular office trailers from the outside; however, the
interior design looks and feels like a customized, comfort-
able, virus-proof safe visitation space. Our teams retrofitted
five of our standard 8’ x 20’ Bulldog Offices — typically used
as secure, theft-proof site offices — for use across British
Columbia, with a permanent dividing wall with a tempered
glass window and air filters to prevent virus spreading
through the units. The units also feature full-unit ventilation
to maintain healthy airflow and separate entrances for
PARC Retirement Living residents and their guests. The
Bulldogs were chosen for a few reasons: their compact size
allowed them to be placed in space-constrained parking
lots; their ground-level installation allowed a one to be
placed under covered parking areas; the ground-level
access made it ideal for ease of accessibility; and Britco
was able to supply a solution in a very quick turnaround.

Technical Innovation & Sustainability

To lessen the risk of spreading COVID-19 between PARC
residents and their guests, several precautions had to

be implemented. Proper air filtration was required, both
within the units and to and from the outdoors, and a barrier
was required between residents and guests to establish
physical distancing. Our teams installed removable walls
with tempered glass windows so residents and guests

could meet face to face and four vent grills with HEPA filters
to keep the air clean and to allow the visitors and residents
to hear each other’s voices. An HVAC unit was installed

on the residents’ side to ensure the air within the unit
remained pure while maintaining the desired temperature.
Another important design element was ensuring the unit
was accessible to PARC residents who relied on walkers or
wheelchairs to get around. The units were placed directly
on the ground and were outfitted with low-slope ramps on
the resident side for ease of accessibility, and low steps on
the visitor side.

Cost Effectiveness

The Meetup Centres were designed using an existing fleet
of offices, requiring no new construction and significantly
decreased project costs. Since the trailers were placed on
PARC Retirement Living’s property, property did not have to
be rented, which provided significant budget savings. The
units are being rented for a pre-determined term, subject to
change as the pandemic continues or lessens.



To what code are modular
buildings constructed?

It is helpful to think of “modular” as

a construction process rather than a
building type. A modularly constructed
building simply means that the materials
were delivered to an off-site location
(the modular manufacturing facility),
assembled into components or three-
dimensional building modules, then
transported to the final site for assembly.
As such a building constructed in this
manner must still meet all the same
building codes and requirements as if it
were built on-site. This is most commonly
a version of the International Building
Code (IBC) in the U.S. or the National
Building Code (NBC) in Canada.

Do the buildings last as long as
site-built? Same quality?

A building constructed using modular
methods will last as long, if not longer
than, a traditional site-built structure.
Again, the building is constructed to the
same building codes and must meet the
same wind, snow, and seismic condi-
tions. While there is limited research to
prove this point, one such study does
exist. Following Hurricane Andrew in
1992, FEMA commissioned a study
called “Building Performance: Hurricane
Andrew in Florida” comparing site-built,
modular, and manufactured housing.

In that report, FEMA found “Overall,
relatively minimal structural damage was
noted in wood-framed modular housing
developments. The module-to-module
combination of the units appears to have
provided an inherently rigid system that
performed much better than conventional
residential framing.”

Is modular construction
cheaper/less expensive?
Generally speaking, yes. There are a
lot of variables with a modular project,
just as there are with a conventional
construction project. The availability
and cost of on-site labor is a key factor.
In larger urban areas where labor is
scarce and/or more expensive, shift-
ing construction to an off-site (often
rural) location can yield significant
cost savings.

Additionally, the overall efficiency of the
process can lead to cost savings. Fewer
labor hours are needed to complete

a comparable project and waste is
significantly reduced. The shortened
construction schedule can reduce the
time needed for a construction loan and
can dramatically advance the occupancy
date, critical considerations for revenue-
generating businesses such as hotels
and fast-food restaurants.

McGraw-Hill published a Smart

Market Report titled “Prefabrication and
Modularization: Increasing Productivity
in the Construction Industry.” Through
an internet survey of hundreds of AEC
professionals, the report found: “Sixty-
five percent report that project budgets
were decreased—forty-one percent by
six percent or more.”

Perhaps as significant as the cost
reduction is the cost certainty with
modular projects. Early communication
and integration of the entire construction
team leads to fewer change orders and
a more predictable budget.

Isn’t this a new, untested
method for construction?

Far from it! A report from 1670 indicates
a prefabricated building was shipped by
boat from England to the United States.
In the 1800s, demand for modular hous-
ing increased as the country expanded
westward. During the Gold Rush of 1849,
more than 500 preassembled homes
were shipped from factories in New York
to destinations in California.

In the 1920s, Sam Kullman began
manufacturing the popular “Kullman
Diners” along the northeast coast.

In the 1940s, the industry began to
expand into commercial projects with

FREQUENTLY ASKED QUESTIONS
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the founding of industry giants such as
ATCO in Alberta. R.D. Southern was just
17 years old when ATCO was originally
founded as Alberta Trailer Hire in 1947.
With initial revenues of $1,077 and 15
utility trailers, R.D. Southern and his
father, S.D. Southern, set a bold course
to service Alberta’s booming oil industry.
Today the company generates over 20
billion in revenue and employs thou-
sands of workers.

In 1967, Architect Mosha Safdie designed
the famous Habitat 67 complex in
Montreal. The complex was comprised
of 354 identical, prefabricated

concrete forms arranged in various
combinations, reaching up to 12 stories
in height. Together these units cre-

ated 146 residences of varying sizes

and configurations.

In 1969, Zachry Construction utilized
modular construction techniques to
complete a 21-story modular hotel on

the Riverwalk in San Antonio. The hotel,
still in operation, was the tallest modular
building in North America until the recent
completion of the 32-story Pacific Park
building in Brooklyn, New York.

Disney Corporation followed with
completion of its Contemporary and
Polynesian Resorts in 1972, constructed
by U.S. Steel. There is a long history of
innovative companies successfully utiliz-
ing modular construction techniques.

I have heard about “pop-up” or
project specific manufacturing
plants. Is that the same as a
modular factory?

The modular factories detailed in this
report are not project specific plants.
Rather the companies build for several
clients within a given geographic region
(typically about a 500-mile radius

from the factory). MBI has seen some
examples of general contractors renting
vacant warehouses near larger project
sites and using these “pop-up” factories
for some preassembly work and for ma-
terials staging and coordination. These
are not automated plants and often do
not incorporate assembly-line processes
or lean manufacturing techniques.
Rather these locations are often just an
extension of the existing job site.

So, why hasn’t it caught

on before now? Why the
sudden interest?

Until recently, developers and contrac-
tors seemed content with the status
quo, regardless of the inherent and

understood inefficiencies. Planning
and preparing for those inefficiencies
seemed easier than learning a different
way of building for many.

Today, developers and owners are facing
the “perfect storm” in the construction
sector, including:

- A widely recognized skilled labor
shortage that will not get better
anytime soon.

. High housing costs and low housing
availability in urban areas, a condi-
tion that is worsening.

« A widely documented lack of
productivity in construction; and, as
previously mentioned,

«  Theincreasing need for shorter
construction schedules.

Adding to those factors, the construc-
tion industry has more fully embraced
innovations and technologies that are
leading towards more of an “industrial-
ized construction process.”

More environmentally conscious custom-
ers are demanding greater accountabil-
ity regarding wasted resources and the
massive amount of construction debris
that ends up in landfills annually. Modular
construction is a proven solution to
reduce construction waste.



Where is the industry headed?
What other trends do you
anticipate? Will this interest
lead to greater adoption of
modular construction?

If history is any indication, we will see

a significant shift towards modular and
off-site construction techniques over the
next five years as greater numbers of the
skilled labor force retire. The construc-
tion industry will (and must) evolve into

a more industrialized and automated
process — it is just inevitable. Every
major industry has undergone this same
transformation. The construction industry
is the last holdout while clinging to a lost
cause. The companies that build modu-
lar now and build it into their strategic
plans will be more successful sooner.

In North America, the movement has
begun. We are seeing some large
general contractors and developers
establish their own modular divisions,
while others partner with existing
modular manufacturers.

How many square feet does the
typical manufacturer produce
in a year?

This is where the averages can be
misleading. The number of modules a
particular manufacturer produces each
year depends on a few factors such

as the type of project the company

is building, the level of customization
involved in the project, and the scope of
the manufacturer’s contract (i.e., whether
the customer wanted certain work to

be completed on-site). Based on overall
data obtained from 76 manufacturers in
the U.S. and Canada, the average square
footage produced in 2020 was 202,496.

Where can | learn more about
modaular construction?

The Modular Building institute’s website,
www.modular.org is loaded with case
studies, research, articles, and links to
companies in your area.

FREQUENTLY ASKED QUESTIONS
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MBI adopted the definitions contained in the ICC/ANSI standard
1200 and 1205 for consistency. Sources for other terms not used
in the standard include state administrative programs as well as

the National Institute for Building Sciences.

Accessory dwelling unit (ADU). A smaller, independent
residential dwelling unit located on the same lot as a stand-
alone (i.e., detached) single-family home. (source: American
Planning Association).

Authority Having Jurisdiction (AHJ). Organization, political
subdivision, office, or individual charged with the responsibility
of administering and enforcing the provisions of the applicable
building code. The authority having jurisdiction shall include a
state agency or local building department.

Building Envelope. The physical separator between the interior
and the exterior environments of a building. It serves as the
outer shell to help maintain the indoor environment (together
with the mechanical conditioning systems) and facilitate its
climate control. Building envelope design is a specialized area of
architectural and engineering practice that draws from all areas
of building science and indoor climate control.

Building Site. A lot, the entire tract, subdivision, or parcel of
land on which industrialized housing or buildings are sited.

Building System. The design and/or method of assembly of
modules or modular components represented in the plans,
specifications, and other documentation which may include
structural, electrical, mechanical, plumbing, fire protection, and
other systems affecting health and safety.

Certification Label. A decal, insignia, or alteration decal.

Closed Construction. A building, component, assembly,
subassembly, or system manufactured in such a manner that
all portions cannot be readily inspected at the installation site
without disassembly or destruction thereof.

Commercial Structure. An industrialized building classified by
the building codes for occupancy and use groups other than
residential for one or more families.

Compliance (or Quality) Control Program. The
manufacturer’s system, documentation, and methods of
assuring that industrialized housing, buildings, and modular
components, including their manufacture, storage, handling, and
transportation conform with this chapter.

Compliance Assurance Program. Procedures that state the
guiding principles and define the framework for ensuring that

construction documents approved by a design review agency,
or that modular buildings inspected by a third-party inspection
agency, comply with the applicable building codes.

Component. A subassembly, subsystem, or combination of
elements for use as a part of a building system or part of a
modular component that is not structurally independent, but
may be part of structural, plumbing, mechanical, electrical, fire
protection, or other systems affecting life safety.

Data Plate. A plate attached by the manufacturer or installer,
to a modular building, or modular component that contains
identifying information allowing code officials or end users

to determine if the structure is suitable for installation in their
jurisdiction, location, or project.

Decal. The approved form of certification issued by the authority
having jurisdiction, to be permanently attached to the modular
building, modular component or panelized system indicating



that it has been constructed to meet or exceed the applicable
building code requirements.

Deconstruction. The process of taking a building or structure,
or portion thereof, apart with the intent of repurposing, reusing,
recycling, or salvaging as many of the materials, products,
components, assemblies, or modules as possible.

Design Package. The aggregate of all plans, designs,
specifications, and documentation required by these sections
to be submitted by the manufacturer to the design review
agency or required by the design review agency for compliance
review, including the compliance control manual and the on-site
construction documentation. Unique or site-specific foundation
drawings and special on-site construction details prepared for
specific projects are not a part of the design package.

Erection/Installation/Set. The process of blocking, leveling,
and anchoring a modular building unit on the building site
upon delivery.

Industrialized Building. A commercial structure that is
constructed in one or more modules, or constructed using one
or more modular components, built at a location other that the
commercial site and is designed to be used as a commercial
building when the module or modular component is transported
to the commercial site and erected or installed.

Industrialized Housing. A residential structure that is designed
for the occupancy of one or more families, is constructed in one
or more modules, or constructed using one or more modular
components, built at a location other that the permanent site
and is designed to be used as a permanent residential structure
when the module or modular component is transported to

the permanent site and erected or installed on a permanent
foundation system.

DEFINITIONS

Insignia. The approved form of certification issued by the
authority having jurisdiction to the manufacturer to be attached
to the modular building, modular component or panelized
system indicating that it has been constructed to meet or
exceed the applicable building code requirements.

Manufacturer. The entity responsible for the manufacturing
of assemblies, panelized systems, modular buildings, or
modular components.

Manufacturing Plant. The location other than the building site,
at which modular buildings, modular components, modules,
panels, or tiny houses are assembled or manufactured prior to
transport to the final construction site.

Marriage Wall/Cross Over Connections. The joint between
the modules in a complex, commonly called a mate-line
or mod-line.

Modular Component. A sub-assembly, subsystem, or
combination of elements, including panelized systems, building
shells or bathroom pods, for use as a part of a modular building
that is not structurally independent, but is a part of structural,
plumbing, mechanical, electrical, fire protection, or other
systems affecting life safety.

Off-Site Construction. The planning, design, fabrication, and
assembly of building elements at a location other than their final
installed location to support the rapid and efficient construction
of a permanent structure. Such building elements may be
prefabricated at a different location and transported to the site
or prefabricated on the construction site and then transported
to their final location. Off-site construction is characterized by
an integrated planning and supply chain optimization strategy
(source: National Institute of Building Science).
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DEFINITIONS

Off-Site Construction. A modular building, modular
component, panelized system, or tiny house which is designed
and constructed in compliance with this standard and is wholly
or in substantial part fabricated or assembled in manufacturing
plants for installation - or assembly and installation - on a
separate building site and has been manufactured in such

a manner that all parts or processes cannot be inspected

at the installation site without disassembly, damage to, or
destruction thereof.

Open Construction. A modular building, modular component,
panelized system, or tiny house manufactured in such a manner
that all portions can be readily inspected at the building site
without disassembly, damage, or destruction thereof.

Permanent Modular Construction (PMC). An innovative,
sustainable construction delivery method utilizing off-site, lean
manufacturing techniques to prefabricate single or multi-story
whole building solutions in deliverable module sections. PMC
buildings are manufactured in a safe, controlled setting and can
be constructed of wood, steel, or concrete. PMC modules can
be integrated into site-built projects or stand alone as a turnkey
solution, and can be delivered with MEP, fixtures, and interior
finishes in less time, with less waste and higher quality control
compared to projects utilizing only traditional site construction.

Prefabricated. The manufacture or fabrication of sections of
a building at an off-site location which are delivered to and
assembled at the building site.

Quality Control. Controls and inspections implemented by the
manufacturer, as applicable, to ensure the material provided
and work performed meet the requirements of the approved
construction documents and referenced standards applicable
building codes.

Registered Design Professional. An individual who is
registered or licensed to practice their design profession as
defined by the statutory requirements of the professional
registration laws of the state or jurisdiction in which the project is
to be constructed.

Relocatable/Industrialized Building. A partially or completely
assembled building that complies with applicable codes and
state regulations and is constructed in a building manufacturing
facility using a modular construction process. Relocatable
modular buildings are designed to be reused or repurposed
multiple times and transported to different sites.

Site or Building Site. A Iot, the entire tract, subdivision, or
parcel of land on which industrialized housing or buildings
are sited.

Third-Party Inspector. An approved person determined by
applicable statutory requirements to be qualified by reason
of experience, demonstrated reliability, and independence

of judgment to inspect modular buildings, and portions
thereof, for compliance with the construction documents,
compliance control program, and applicable building code. A
third-party inspector works under the direction of a third-party
inspection agency.

Tiny Houses. A dwelling that is designed and constructed
in accordance with the IRC with additional requirements as
specified in IRC Appendix Q.



A-LINX Building Technologies
Manufacturer/Wholesale
alinxbuildtech.com

Matthew Pellitteri
General Manager
2199 Blackacre Drive
Oldcastle, ON NOR 1LO
Canada
519-564-2972
519-737-1929

AMB Modulaire
Dealer
ambmodulaire.com

Philippe Latreille

VP Development & Finance
3010 Montee St-Francois
Laval, QC H7E 4P2

Canada

514-625-4645
450-625-8558

ATCO Structures & Logistics Ltd.
Manufacturer/Direct
atcosl.com

Cody Gunnarsson

Project Coordinator

285044 Bluegrass Drive
Rockyview County, AB T1X 0P5
Canada

800-575-2826

403-292-7624

Black Diamond Group
Dealer
blackdiamondgroup.com

Ted Redmond

EVP & COO BOXX Modular
Suite 1000, 440 - 2nd Ave. SW
Calgary, AB T2P 5E9

Canada

780-993-7607

403-206-4747

Brave Control Solutions Inc.
Supplier of Materials
thinkbrave.com

Cooper Lane

Vice President

1785 Walker Rd.
Windsor, ON N8W 3P2
Canada

519-819-4375

Buttcon Limited
Contractor
buttcon.com

Tamara Mull

Director, Strategy and Innovation
8000 Jane Street

Tower B, Suite 401

Concord, ON L4K 5B8

Canada

905-907-4242

Cadwork
Supplier of Services
cadwork.com

Laurent Decosterd
President, Owner
5037 Rue Chabot
Montreal, QC H2H 1Y7
Canada
514-524-2442
514-524-2443

Catalyst Offsite
Supplier of Materials
catalystoffsite.com

Julian Bowron
President

283 Pacific Ave
Toronto, ON M6P 2P8
Canada
416-766-9018

Champion Canada International
Manufacturer/Wholesale
gibraltarbuildingsystems.com

Ken Josuttes

President, Canadian Region
137 Stubb Ross Road
Lethbridge, AB TTK 7N3
Canada

403-330-5656
403-328-7285
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Corner Cast Construction Inc. Fort Modular GLP Canada
Manufacturer/Direct Manufacturer/Direct Supplier of Materials
corner-cast.com fortmodular.com glpcanada.com

René Bernaert
Partner/COO

4030 rue Saint-Ambroise, Suite 202

Montreal, QC H4C 2C7
Canada
800-430-1424

CSA Group
Supplier of Services
csagroup.org

Ana-Maria Tomlinson
Manager, Strategic Initiatives
178 Rexdale Boulevard
Toronto, ON MO9W 1R3
Canada

416-747-4140

Ectek International Inc.
Supplier of Materials
armoroc.ca

Wenyi Zhang

President

49 Mossgrove Trail
North York, ON M2L 2W2
Canada

416-564-4617
416-498-0432

Bryan DePedrina
Partner

29303 Marsh McCormick Road

Abbotsford, BC V4X 2B4
Canada

604-381-3678
604-381-3697

Forward Modular Buildings Inc.

Manufacturer/Direct
forwardmodular.com

Chris Blanar

President

#100, 290076 Hwy 762
Box 2 Site 2 RR1
Millarville, AB TOLTKO
Canada

403-201-8713

Freeport Industries Ltd.

Manufacturer/Wholesale
freeportindustries.ca

Todd Venier
President

3522B Red Cloud Way
Westbank, BC

VAT 2G9 Canada
250-707-3950
250-707-3951

Brian Keyes

Executive Vice President

2425 Wyecroft Road — Unit #3
Oakville, ON L6L 6R5

Canada

905-845-7558

905-845-0481

Helix IT Inc.
Supplier of Services
helixIT.ca

Anne Loxton
Administration

1118 Brodie Drive, Unit 2
Severn, ON L3V 0V2
Canada

705-327-6564
705-327-6541

Honomobo Corporation
Manufacturer/Wholesale
honomobo.com

Cameron Bowie

Vice President

8603 104 Street
Edmonton, AB T6E 4G6
Canada

587-335-3981



Intertek Testing Services
Supplier of Services
intertek.com

Andrew Milne
Account Manager
1500 Brigantine Drive
Coquitlam, BC V3K 7C1
Canada

604-528-8763
604-787-5426

Kent Homes, a division of J.D.

Irving, Ltd.
Manufacturer/Direct
kenthomes.com

Ray Girouard

Director of Commercial Sales
28 Chemin du Couvent
Bouctouche, NB E4S 3B9
Canada

506-743-2481

506-743-2660

Mobilease Rentals, Inc.
Dealer
mobilease.ca

Graham Smyth
President

115 Ram Forest Road
Stouffville, ON L4A 2G8
Canada

905-841-1433
905-841-6834

Mobilfab
Manufacturer/Wholesale
mobilfab.com

Richard Fortin

President

12235 April Street
Pointe-aux-Trembles, QC H1B 5L.8
Canada

514-645-1777

541-645-8518

Modern Industrial Structures
Brandon
Manufacturer/Wholesale
misb.com

Claudia Arthurson
Owner

1845 18th Street North
Brandon, MB R7C 1A6
Canada

204-480-7458
204-726-9504

MODULR
Manufacturer/Direct
modulr.ca

Jonathan Lapointe

President

637 Boulevard Talbot, Suite 102
Chicoutimi, QC G7H 6A4
Canada

418-696-6855

MPE Enginee

CANADIAN MEMBER DIRECTORY

ring Ltd

Design Professional

mpe.ca

Dan Wood

Building Services Manager

300, 714 5 Ave

S

Lethbridge, AB T1JOV1

Canada
403-329-3442
403-329-9354

Nomodic Modular Structures Inc.

Dealer
nomodic.com

Curtis Ince
Director, Brand

& Marketing

103 — 11929 40th Street Southeast
Calgary, AB T2Z 4M8

Canada
844-982-3932

Northgate Industries Ltd.
Manufacturer/Direct
northgateindustries.com

Cole Needham

Director of Strategic Sales
12345-121 Street
Edmonton, AB T5L 4Y7

Canada
780-448-9222
587-407-1953
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NRB Modular Solutions
Manufacturer/Direct
nrbmodular.com

Matthew McWhirter

Director, Marketing and
Communications

240 - 4th Avenue SW, #900
Calgary, AB T2P 4H4
Canada

800-465-7594
888-232-9672

Okaply Industries Ltd.
Supplier of Materials
okaply.com

Craig Starke
President

1372 Oka Road
Oka, QC JON TEQ
Canada
450-479-8341
450-479-1013

PCL Agile
Manufacturer/Direct
pcl.com

John Schmalz

Project Manager

2201 Bristol Circle, Suite 500
Oakville, ON L6H 0J8
Canada

905-276-7600

Pliteq
Supplier of Materials
pliteq.com

Morgan Sadler

Director

131 Royal Group Crescent
Vanghan, ON L4H 1X9
Canada

416-449-0049

PSL Partition Systems Ltd
Supplier of Materials
partitions.com

Martin Pater

Industrial Sales Representative
1647-70 Ave

Edmonton, AB T6P TN5
Canada

780-465-0001

780-440-4512

QAI Laboratories Ltd.
Supplier of Services
qai.org

Kevin Tsumura
Division Manager
3980 North Fraser Way
Burnaby, BC V5J 5K5
Canada

604-527-8378
604-527-8368

QUBE Projects Inc.
Manufacturer/Direct
qubeprojects.com

Mark Stephenson

President & Chief Product Officer
319 - 1231 Pacific Blvd
Vancouver, BC V67 0E2

Canada

604-716-0082

RG Solution
Manufacturer/Direct
rgsolution.ca

Stephane Dufresne

VP Sales & Marketing
207 Ch. Parc Industrial
St-Romain, QC GOY 1LO
Canada

418-486-2626
418-486-2773

ROC Modular Inc.
Manufacturer/Wholesale
rocmodular.com

Joseph Kiss

President

504 8th Ave E

Bow Island, AB TOK 0G0
Canada

403-545-6255



Sentag Modular
Manufacturing Inc.
Manufacturer/Direct
sentagmodular.com

Patrick McTague
9825 283 Street
Acheson, AB T7X 6J5
Canada
780-454-6517
780-452-6101

Sika Canada Inc.
Supplier of Materials
can.sika.com

John Bell

Regional Manager & Key Account
Manager

6915 Davand Dr.
Mississauga, ON L5T 1L5
Canada

647-746-9788

Skyline Building Systems Inc.

Supplier of Materials
roofing-series.com

Dustin Olson

General Manager

261185 Wagon Wheel Way
Rocky View, AB T4A OE2
Canada

403-828-1864

Stack Modular
Manufacturer/Direct
stackmodular.com

Andy Berube

Vice President Sales and Marketing
1309 Kootenay St.

Vancouver, BC V5K 4Y3

Canada

587-999-0958

Steenhof Building Services
Design Professional
steenhofbuilding.com

Jack Steenhof, P.Eng.

President & Sr. Structural Engineer
40 Peter St. S

Orilla, ON L3V 5A9

Canada

705-325-5400

705-325-8400

StrucSoft Solutions
Supplier of Materials
strucsoftsolutions.com

Tania Dhami

Marketing Manager

455 Fenelon Blvd., Suite 200
Dorval, QC H9S 5T8
Canada

514-538-6862
514-538-6864

CANADIAN MEMBER DIRECTORY

Talius
Supplier of Materials
talius.com

Denise Frocklage

Office Administrator

5501 - 46th Avenue Southeast
PO. Box 3279

Salmon Arm, BC V1E 481
Canada

250-832-7777

250-832-8577

The North West Company LP
Owner/Developer
northwest.ca

Shawn MacMartin
Manager, Staff Housing
77 Main Street
Winnipeg, MB R3C 1A3
Canada

204-938-8967
204-934-1555

University of Alberta
Supplier of Services
engineering.ualberta.ca/civil

Mohamed Al-Hussein, P.Eng.
Associate Professor
University of Alberta

7-295 Donadeo Innovation Centre
for Engineering

Edmonton, AB T6G TH9
Canada

780-492-0599
780-492-0249
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University of New Brunswick
| Off-site Construction
Research Centre

Supplier of Services
unb.ca/ocrc

Brandon Searle

Innovation Director

H-124, Head Hall, 17 Dineen Drive
Civil Engineering

Fredericton, NB E3B 5A3

Canada

506-440-5417

Versatile Concepts Industries Ltd.
Manufacturer/Direct
versatileconcepts.ca

Ron Bussiere

Vice President

507 Grant Street
P.O. Box 290
Vonda, SK SOK 4NO
Canada
306-258-4700
306-258-4667

Walters Group Inc
Supplier of Materials
waltersgroupinc.com

Tim Verhey

Executive Vice President,
Engineering & Operations

1318 Rymal Road East
Hamilton, ON L8W 3N
Canada

905-388-7111 ext. 151




Thank you to our 2021
MBI Corporate Sponsors
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