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Figure 1. The way forward. The BSkyB building  
in Great Britain. Photo courtesy of Simon Kennedy and Arup Associates.

Furthermore, prefabrication provides 
steady employment and is good for the 
economy.  The market opportunities are 
present across Canada and in the U.S., 
but prefabrication is not being used to 
its potential due to several barriers: 

•	 Negative	perception	of	quality	

•	 Fear	of	innovation

•	 Lack	of	information	and	
understanding 

•	 Unclear	economic	benefits

•	 Limited	industry	capacity	

•	 Planning	and	regulatory	
complications

recommendations
A concerted effort to address these 
barriers includes:

•	 Improving	products	through	
research and development

•	 Researching,	documenting,	and	
promoting best practices

•	 Developing	guidance	documents	
so prefabrication is easier to 
incorporate

•	 Providing	national-level	leadership	
and resources to promote 
innovation

Successfully implementing these 
recommendations	will	require	a	broad	
and deep national perspective, an 
understanding of all stages and aspects 
of wood construction, and the vision and 
skills to bring together diverse experts 
and stakeholders. 

executive summary

Across B.C. and Canada, communities are under pressure to create better-performing buildings 
that meet stringent code requirements while reducing construction waste. Meanwhile, consumers 
are demanding high-quality structures that are delivered quickly and at a reasonable price. Modern 
methods of construction that include prefabrication can help construction professionals create 
buildings that meet all these criteria (Figure 1). 
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Introduction

If nearly everything we use or buy is manufactured, why not our wood 
buildings?

The use of prefabrication for the construction of wood and wood-
based buildings offers many advantages, and yet prefabrication is 
underutilized in B.C. and the rest of Canada. FPInnovations set out 
to discover why this is so for B.C. and what can be done to increase 
the use of prefabrication in Canada. 

what is prefabrication? 
For the purposes of this paper, prefabrication of buildings is the 
offsite construction of:

•	 Building	components	–	precut	or	machined	glued	laminated	
timber	(glulam),	cross-laminated	timber,	or	mass	timber	
elements (Figure 2)

•	 Panelized	solutions	(open-framed	only	or	closed	framing	
with additional elements¹) 

•	 Volumetric	components²	(3-dimensional	modules)	that	are	
shipped from a factory to a project site for integration into 
a	permanent	or	semi-permanent	building	(Figures	3	to	6)

what is the problem? 
In a world full of technology being used to improve our world, 
many construction projects seem to lag behind the adoption 
of technology and innovation. Prefabrication is a solution 
with a long history of successful use, and yet greater adoption 
seems to be wrapped in preconceptions and fears about 
taking an alternative approach.

¹  Additional elements in closed framing typically include building paper, 
windows, insulation, electrical or mechanical service conduits, interior vapour 
barrier, and interior boards. Additional elements may also include exterior 
insulation, strapping, and partial or complete cladding systems. 

²  Volumetric (modular) building components are fully erected three-
dimensional modules that typically include a floor, interior and exterior 
walls, and a ceiling or roof. This is the most complete form of prefabrication 
because each module can include most interior finishes, insulation, plumbing, 
electrical, cabinets, appliances, windows, doors, and in some cases exterior 
finishes when delivered to the project site. Some manufacturers suggest that 
volumetric building elements can arrive at the site up to 85% complete. 

Figure 2. Glulam beams machined and ready to be installed.  
Photo courtesy of Mark Kaustinen.

Figure 3.	Volumetric	component	prefabrication.	 
Photo courtesy of Mark Kaustinen.
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How we investigated 
Our aim was to gain a better understanding of the 
opportunities for, and barriers to, the increased production and 
use of prefabricated elements in wood buildings in B.C. and 
the	rest	of	Canada.	FPInnovations	first	reviewed	the	relevant	
literature to gain a better understanding of the issues locally 
and globally. Then, we interviewed over 70 stakeholders in B.C., 
across Canada, and also in countries where greater adoption has 
occurred. Interviewees included building developers and owners, 
design and engineering professionals, general contractors, 
manufacturers, authorities having jurisdiction (AHJs), and other 
professionals who could shed light on the situation.

Figure 4. The Olympic athlete’s village in 
Whistler is made of volumetric components.  
Photo courtesy of Britco LP.



8 What is Holding Back the Expanded Use of Prefabricated Wood Building Systems?

Prefabrication offers proven advantages 
and opportunities

Communities throughout Canada and B.C. are under pressure to 
create better-performing buildings that meet ever more stringent 
code and building performance requirements, are constructed under 
tighter project schedules, are economic, and minimize construction 
impacts including waste creation and construction-related traffic. 
Moreover, consumers are demanding high quality that is delivered 
quickly and at a reasonable price. Modern methods of construction 
that include using offsite prefabrication solutions for buildings 
can help meet all these criteria and do so even with a declining 
construction workforce. The present investigation identified the 
following opportunities:

	 •	 Prefabrication	creates	high-quality	buildings.	 
•	 Prefabrication	is	good	for	the	economy.	 
•	 Prefabrication	can	provide	steady	employment. 
•	 Market	opportunities	are	present. 
•	 Some	production	capabilities	are	already	in	place.

Figure 7. Richmond	Olympic	Oval	roof.	
Photo courtesy of Mark Kaustinen.

Figure 5.	Volumetric	construction	using	CLT.	
Lintuviita, Finland. Photo courtesy of Stora Enso. 

Figure 6. Building components in Sibelius Hall. 
Lahti, Finland. Photo courtesy of Mark Kaustinen.
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Prefabrication 
creates high- 
quality buildings
In	Canada,	building	code	requirements	
have evolved to higher standards 
that demand more complex, highly 
technical buildings. These new buildings 
require	a	talented	workforce	who	can	
construct	to	the	high	levels	of	quality	
needed to achieve these standards.  At 
the same time, skilled tradespeople are 
aging and there are too few younger 
workers to replace the retirees. 

The technical performance and high 
quality	that	are	required	to	an	ever	
higher degree can be achieved through 
offsite manufacturing and the rigorous 
quality	control	that	can	be	enforced	in	
factories	(Pearson	&	Delatte,	2005).		
For	wood	in	particular,	organizations	
such as FPInnovations help to ensure 
that innovation occurs that address 
the safety, durability, affordability, 
environmental impact, and occupant 
comfort for all aspects of wood building 
performance	(FPInnovations,	2016).		

There	are	many	examples	of	long-life,	
high-quality	buildings	in	B.C.	that	were	
built using prefabrication, including;

•	 Richmond	Olympic	Oval	roof	
(Figure 7)

•	 Whistler	Olympic	housing	(Figure	4)	

•	 Millennium	Line,	Canada	Line,	and	
Evergreen Line SkyTrain stations 

•	 Wood	Innovation	Design	Centre	in	
Prince George (Figure 8)

Prefabrication  
is good for  
the economy
Prefabricated wooden structures 
can add value to the B.C. and 
Canadian economies by shifting some 

Figure 8.	Wood	Innovation	Design	Centre,	Prince	George,	B.C.	Photo courtesy of FPInnovations. 

employment from construction sites 
into manufacturing. Over the last three 
decades, construction productivity 
(output per employee) has declined 
relative to other industries (Figure 9). This 
is in part because of more complicated 
buildings and higher occupational health 
and	safety	requirements.

The value added to the Canadian 
economy per employee engaged in 
offsite manufacturing of components 
may actually be greater than for the 
typical onsite construction activities  
(Eastman & Sacks, 2008; Huang, 
Chapman, & Butry, 2009). Additionally, 
in B.C. there is almost three times more 

capital investment in manufacturing 
than in construction (Statistics Canada, 
2014a).	Growing	industrial	construction	
can have a positive effect on our 
economy. 

In	the	U.K.,	where	more	than	250,000	
homes are needed, the government in 
2013	announced	a	working	group	to	
maximize	the	offsite	construction	sector		
(U.K.	Department	for	Communities	and	
Local	Government	&	Prisk,	2013).	 
In	August	2015,	it	saw	an	opportunity	to	
add	housing	quickly,	reduce	construction	
costs	by	10–20%	over	conventional	
construction,	and	reduce	waste	by	5%	
using prefabrication. 

Figure 9. Output per employee (Statistics Canada, n.d.).
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Prefabrication can 
provide steady  
employment
The trades employ 1.1 million people in  Canada 
and	350,000	in	B.C.	(Figure	10),	of	whom	8%	
are in traditional construction. Although site 
construction has been used by governments for 
decades as a tool to increase employment, the 
facts suggest differently. In fact, during economic 
downturns, unemployment in the trades was 
higher than in other professions (Figure 11).  
Manufacturing	jobs	currently	employ	
approximately 100,000 people in B.C.  
(Figure 10). Wages for manufacturing jobs are 
also very similar to those for construction jobs 
(Figure 12).

Figure 11.		Trade	employment	rate	(Statistics	Canada,	2014b).
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Market	opportunities	for	companies	
seeking to invest in prefabrication 
seem	to	be	present.	In	2015,	B.C.	alone	
issued	over	35,000	building	permits	
for	housing,	representing	over	$13	
billion in building permits (B.C. Stats, 
2016).	Across	Canada,	there	were	over	
200,000 building permits at almost 
$85	billion.	However,	as	few	as	14%	of	
single-family	homes	and	1%	of	multi-
family housing were constructed offsite 
in	2013	(Maynard,	2015).

Finland has the reverse situation: over 
85%	of	new	houses	are	constructed	in	
a	factory	(Fazio	&	Poliquin,	2000),	and	
in Scotland the use of prefabrication 
has	grown	to	25%	of	housing	starts.	The	
Finnish and Scottish experiences point 
to an opportunity to expand secondary 
manufacturing in the Canadian market 
and increase the use of prefabricated 
building	systems	(Figure	13).

 

market opportunities are present

Figure 13. Building components  
and	panelized	solutions	in	Finland.	 
Photo courtesy of Mark Kaustinen.
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Figure 11.		Trade	employment	rate	(Statistics	Canada,	2014b).

some  
production  
capabilities  
are in place
At	first	glance	it	would	seem	
Canada has reasonably well 
established building prefabrication 
capabilities.	As	of	January	2015,	the	
number	of	factories	certified	by	the	
Canadian Standards Association 
under CSA A277 (modular and 
panelized)	and	CSA	Z240	(mobile	
homes) to produce housing was 18 
in	B.C.	and	142	in	Canada	(Maynard	
&	Aitchison,	2014).	However,	
there are very few manufacturers 
of	panelized	products.	When	
compared with companies like 
ACQBUILT,	Inc.,	H+ME	Technology,	
or Lindbäcks in Sweden, most 
factories	are	currently	low-tech,	
with opportunities to leverage 
machinery and technology. 

A recent British Columbia 
Construction Association (BCCA) 
study (Goodland, Lindberg, & 
Shorthouse,	2015)	noted	the	
progress made in the adoption of 
wood technology in construction, 
knowledge transfer through 
research and development, and use 
of	prefabrication	for	wood-based	
buildings. Wherever prefabrication 
with wood has succeeded—as 
it has done spectacularly in the 
B.C. projects mentioned, success 
was a byproduct of thorough 
collaborative planning and the use 
of digital technologies like building 
information	management	(BIM),	
sometimes referred to as building 
information	modeling	(Figures	14	
and	15).	

Figure 14.  Some production capabilities are in place. Photo courtesy of Mark Kaustinen. 

Figure 15.		BSkyB	Building	Revit	BIM	Model.	Successful	projects	require	building	information	management. 
Photo courtesy of Arup Associates.
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negative  
perception  
of quality 
PercePtIon oF Poor quAlIty 
And sHort lIFesPAn
There	is	a	deep-rooted	stigma	that	
prefabricated buildings are cheaply 
built,	low-quality	buildings	with	a	short	
life span that will ultimately need to be 
replaced by traditionally constructed 
buildings. Another common and 
unfortunate perception is that modular 
prefabrication means only school 
portables, industrial housing units, 
construction job shacks, temporary 
office	space,	mobile	homes,	and	
trailers. It is possible to overlook the 
fact that prefabrication can be and has 
been used for permanent applications 
to achieve the same level of detailing 
and	quality	as	traditional	construction,	
but with greater factory precision 
and oversight. These perceptions 
mean that when design is important, 
prefabrication must be presented and 
perceived in a different light, not as a 
compromise or something less than 
architecture.

Barriers to prefabrication
Moving to more efficient processes might seem like a natural 
progression, but our investigation confirmed that stakeholders in 
the building industry are reluctant to innovate or to incorporate 
prefabrication into their projects (Kamar, Alshawi, & Hamid, 
2009). What we found were six main barriers to greater market 
acceptance of wood-based offsite building construction:

	 •	 Negative	perception	of	quality	 
•	 Fear	of	innovation 
•	 Lack	of	information	and	understanding	  
•	 Unclear	economic	benefits 
•	 Limited	industry	capacity	 
•	 Planning	and	regulatory	complications

sHAdow cAst  
By PAst ProBlems 
In addition, people’s perception has been 
coloured by past incidents. The U.K.’s 
Ronan	Apartment	Tower	explosion	of	
1968,	which	led	to	a	progressive	building	
collapse	(Ross,	2002),	sent	a	shudder	
through the whole construction world. 
This	disaster	shook	the	confidence	
of governments, professionals, and 
the public alike, leaving lingering 
doubts about prefabrication. Other 
examples come from the experiences 
of owners, architects, and construction 
professionals with prefabrication 
that was problematic, incomplete, 
or oversold. Some input from these 
examples include:

•	 Taking	more	effort	up	front	than	
anticipated	by	those	involved	–	
prefabrication is seen as more hassle

•	 Not	meeting	project	requirements	
or expectations for aesthetics, 
performance,	or	function	–	lower	
quality	than	anticipated	

•	 Integration	issues	–	gaps	in	scopes	
of work and no assistance to address 
them 

•	 Being	burned	by	providers	looking	to	
cut corners once they win the project 

Fear of innovation 
Some of those interviewed suggested 
that fear of change was holding back 
innovation in construction.

PercePtIon oF exPense  
And InconvenIence 
Constructors often shy away from 
prefabrication because they perceive it 
as expensive and inconvenient. At the 
outset, prefabrication can seem more 
expensive if part costs are not compared 
to assemblies accurately. However, this 
kind of cost comparison fails to account 
for the time savings and reduction in 
costly construction changes, errors,  
and issues. 

Construction personnel can also see 
prefabrication as more work up front 
because	they	must	ensure	that	a	factory-
produced element is ordered on time 
and is correct. This is a contrast to the 
highly	customized	and	flexible	nature	of	
most job sites. 

Finally,	prefabrication	requires	
collaboration between site and 
factory, and some constructors are 
uncomfortable with this while others 
simply see it as too much trouble. 
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BuIldIng ProFessIonAls 
HAve lIttle IncentIve to 
cHAnge 
Some interviewees suggested that 
architects or engineers may have 
little interest in prefabrication 
because it takes away their revenue 
opportunities, since the manufacturer 
will be better suited to develop 
detailed shop drawings. Similarly, 
in the construction industry, there 
are concerns that moving to 
prefabrication will reduce the need 
for construction workers and thus 
reduce job numbers or wages. Small 
builders and framers typically do not 
place the same value on saving time, 
reducing waste, or sorting out all 
the details of a project in advance. 
Even if they have had success with 
prefabrication, when work is tight 
they are likely to return to more 
traditional approaches to keep their 
crews	intact	and	busy	(Figure	16).	

desIgn-BId-BuIld Process 
lImIts InnovAtIon
The	use	of	design-bid-build	
procurement	methods	was	identified	
as a clear barrier. This is because 
incorporating prefabrication into a 
project	requires	detailed	consultation	
with prefabrication specialists and 
the manufacturer during design 
development and prior to issuance of 
a tender. Incorporating some forms 
of prefabrication (e.g., modular) 
into a project after the tender has 
been	issued	can	be	very	difficult	if	
there is no wiggle room for changing 
the space or the building footprint. 
Thus, in the absence of detailed 
consultation while preparing the 
project drawings, prefabrication is 
unlikely to be used. 

If prefabrication is being considered, 
then preconstruction planning is 
required,	or	alternative	bid	processes	
like	design-build	or	integrated	project	
delivery	(IPD)	methods	are	necessary	
(LePatner, Wright, & Jacobson, 2007).

lAck oF relIABle  
InFormAtIon
There is a lack of reliable information 
about prefabrication that will allow 
owners and building professionals 
to make informed decisions about a 
particular building system or approach. 
Some of these gaps include:

•	 Applicability	and	constraints	of	the	
various prefabrication systems 

•	 Detailed	guides	on	planning,	
execution, and use for wood 
building prefabrication solutions in 
Canada	and	North	America	

It was clear that prefabrication could 
go well if the decision makers on 
the project had this information, 
approached the project collaboratively, 
and had a mindset that was open to 
change. Information gaps could be 
further	minimized	by	using	a	formal	or	
informal	IPD	approach.

lack of information and understanding 

Figure 16.  The way things are done now. A typical construction site. 
Photo courtesy of Mark Kaustinen. 
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one need more clarity about the various 
development paths that lead to success. 
An additional barrier is that most of the 
prefabrication operations were seen 
by interviewees as small and possibly 
lacking the management expertise, 
access to capital, or clients that they 
would need in order to expand. 

Large companies were primarily focused 
on industrial building solutions or 
single-family	units	and	had	limited	
interest in pursuing commercial building 
opportunities. However, in Alberta, this 
is changing because industrial market 
opportunities have recently been 
significantly	reduced.

Setup costs for a plant range from low 
(for tables and rented space) to very high 
(if the operation is highly automated). 
Presently, the economics and returns 
on invested capital are not clear 
regardless of the business scale under 
consideration.  

unclear economic 
benefits
Projects must HAve  
meAsurABle economIc  
BeneFIts
The	economic	and	financial	returns	
of incorporating offsite prefabrication 
must be clear and must outweigh the 
risks in the eyes of stakeholders. Owners 
and project leaders are unlikely to use 
prefabrication in any form unless they 
can	see	a	measurable	economic	benefit	
(improved schedule, overall project cost 
savings, or earlier revenue) while still 
achieving the project’s technical and 
aesthetic	requirements.	

mAnuFActurIng must Be 
wortH tHe Investment
Our survey results indicate that investors 
considering either a new prefabrication 
operation or expansion of an existing 

lImIted understAndIng oF 
tHe Process 
All stakeholders (clients, private or 
public building owners, developers, 
AHJs, and design, engineering, and 
construction professionals) need clarity 
and	confidence	that	any	approach	
including a prefabricated solution 
will	meet	the	project	requirements.	
Though much has been written about 
prefabrication and about modular and 
offsite building systems (Smith, 2010), 
only a limited number of companies 
and individuals understand how to use 
the range of prefabrication solutions 
and select the right one(s)  
for a given project. 

Gaps in understanding commonly 
include:

•	 How	to	evaluate	the	suitability	
of one or more of the solutions 
possible/available 

•	 How	the	solution	might	fit	into	 
the build process

•	 How	to	plan	and	design	with	
prefabrication in mind 

These gaps must be addressed if we are 
to increase the opportunities for offsite 
solutions	(component,	panelized,	
or volumetric) and be successful at 
incorporating them into projects with 
reduced perceived and real risks. 

Figure 17.		Panelized	wall	construction	 
in Edmonton factory.  
Photo courtesy of ACQBUILT. 
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Planning  
and regulatory 
complications
Prefabrication	requires	careful	pre-
planning so that the factory and 
site work can proceed effectively 
toward a common goal. This 
involves all construction disciplines 
that might affect the components 
and prefabrication work before 
and after installation. Examples 
include accurate foundation work, 
tie-in	services,	connections	to	
existing	buildings,	and	finishing.	
Project planning and design should 
follow a design for manufacturing 
and	assembly	(DFMA)	approach.	
If the life cycle of the building is 
important, then disassembly and 
recycling should also be considered.

A regulatory barrier in B.C. has been 
that the interpretation of the B.C. 
building code is at the discretion of 
local municipalities and inspectors. 
This has been a real challenge 
because acceptance of the national 
prefabrication standard (CSA A277) 
for	panelized	and	modular	buildings	
varies depending on the inspector’s 
experience and understanding of 
how	factory-constructed	works	
link to building codes. Some 
municipalities and inspectors are 
uneasy not knowing what is inside 
a	closed-up	floor	or	wall	assembly,	
even if it was built under a CSA 
process. 

the preconstruction stage to turn 
ideas	into	manufacturing-ready	
information. For example, new and 
growing companies need teams of 
specialized	IT-savvy	experts	who	can	
efficiently	translate	clients’	needs	into	
information that will work effectively 
in their manufacturing environment. 
The multiplicity of application and 
drawing solutions presently available 
requires	specialized	knowledge	to	use	
(e.g., building information management 
[BIM]	software	such	as	Revit®	and	
manufacturing	software	such	as	SEMA,	
Cadwork,	Cadsoft,	Dietrich’s,	and	RISA)	
(Schreyer,	2016).		Companies	planning	
to tackle these markets will also need 
management expertise.

stAndArds For Product  
PerFormAnce Are lAckIng
Clients who may wish to use multiple 
providers of offsite solutions need 
confidence	that	the	various	providers	
will produce comparable goods. Even 
with manufacturing standards like  
CSA	A277-16	(the	national	standard	
for	closed-wall	and	modular	
manufacturing), an enormous range 
of company standards and approaches 
exist. As a result, if a client needs 
multiple providers for a project, it is a 
challenge to ensure that products from 
two different suppliers will match. 

This problem should be solvable; it is 
unlikely that other manufacturers—
Boeing, for example, for aircraft parts 
—have to deal with multiple standards. 
Those interviewed see a need to develop 
relevant performance standards that 
are consistent with building codes and 
that manufacturers will adhere to.  
These measures would help develop 
prefabrication as a trusted solution for 
construction.

limited industry 
capacity 
cAnAdIAn mAnuFActurers 
Are Few
Canadian manufacturers are relatively 
few, so the availability of prefabricated 
solutions in Canada varies depending 
on the type of prefabrication and the 
project location (Figure 17). Several 
developer/builders considering using 
offsite fabrication in their build strategy 
said that there were very few companies 
able to provide prefabricated solutions in 
their market area. In B.C., only a limited 
number of companies can provide the 
prefabrication solutions that industry 
needs, and these are mainly in the Lower 
Mainland	and	Okanagan.		If	multiple	
suppliers	are	needed	and	sole-sourcing	
is not possible, this can be a major 
obstacle to using prefabrication on a 
project. In the absence of the ability to 
sole source, the construction industry 
must	have	confidence	that	there	is	
a trustworthy supply chain for their 
project(s). 

cAnAdIAn mAnuFActurers 
Are smAll And lAck  
FlexIBIlIty
To meet the commercial standards 
of	multi-family	residential	or	light	
commercial buildings, manufacturers 
need to improve their real and apparent 
capabilities and product offerings. Only 
then will they be seen as relevant for 
these and other forms of buildings. 
However,	such	improvements	require	
capital investment so that the 
manufacturer can produce a wide 
variety of products and also handle 
economic swings. Ideally, investors will 
also need good market information to 
determine how much manufacturing 
capacity is needed to satisfy the market 
they serve while yielding the desired 
returns and factory economics.

Prefabrication takes special skills at 
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the way forward

If we want to see innovation in the construction of buildings, 
more work is needed to transform wood-based building systems 
into trusted solutions that are:

	 •	 Suitable	for	the	application 
•	 Of	consistently	high	quality	 
•	 Easy	to	specify,	use,	and	install	 
•	 	Cost	effective	for	construction	projects	 

in	Canada	and	the	U.S.	

the value  
proposition for 
prefabrication 
For the prefabrication industry in 
Canada and the U.S., a value proposition 
that clearly addresses the needs of 
commercial and residential customers 
and users is necessary (Figures 18 and 19).

This study has shown what the value 
proposition should be: The use of 
prefabrication can provide on-time, 
lower-cost, higher-quality buildings 
that put a greater proportion of the 
project budget into the structure. 

What does this value proposition mean in 
practical terms? It means that stretched 
budgets can now be used to create or 
rehabilitate more buildings, projects, 

and infrastructure. Our modern world 
has many examples of products that are 
higher-performing	and	more	consistent,	
at prices our budgets can handle. One 
familiar example is the vast gains in 
automobile performance, safety, and 
emissions	in	recent	decades.	Now	is	the	
time to work together to create solutions 
that makes intuitive sense to stakeholders 
looking to create, remodel, or use 
buildings so that the value proposition 
can become a reality.  

greater industry 
collaboration and 
integration 
One of the key barriers and opportunities 
identified	in	this	white	paper	is	that	

the prefabrication industry is not 
working collaboratively enough on a 
common vision. For example, there 
are over 10 associations that represent 
and work with prefabricators across 
Canada. Each association focuses on the 
issues important to its own members, 
but the various associations lack the 
comprehensive focus that could resolve 
short-,	medium-,	and	long-term	issues	
and barriers to greater acceptance of 
prefabrication. A recent British Columbia 
Construction Association (BCCA) study of 
the	construction	industry	also	confirmed	
the need for more collaboration and 
innovation to keep pace with other 
industries.  

Figure 18.		Four-storey	panelized	construction	
in Edmonton.Photo courtesy of ACQBUILT and 
CSG Inc.
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the need for  
research and  
development 
It is clear more research and 
development needs to be done to 
gain	the	confidence	of	stakeholders	
and move prefabrication beyond the 
early innovators.  Some of the current 
needs include review and testing of 
solutions like volumetric solutions and 
closed	wall	panelized	systems	in	terms	
of the performance (seismic, acoustic, 
serviceability, structural).  Although 
standards like CSA A277 exist and all 
relate back to the Canadian building 
code, many of the actual performance 
benefits	of	these	prefabricated	wood	
building systems are not clear to many 
AHJs and owners.  

One “big picture” solution to spur the 
development	of	wood-based	larger	
residential and commercial structures 

would be to develop an open, rational 
building system that could be applied 
to a range of building types where wood 
is acceptable. This building system 
would integrate all the various forms 
of prefabricated/offsite construction 
solutions.

With this approach, using wood and 
wood building systems would become 
easier to specify, manufacture, and 
install while meeting the design and 
aesthetic needs of the owners and users.  

the need for  
better guidance
Following standards and knowing 
when and where they apply can be 
confusing for owners, professionals, 
and authorities having jurisdiction. To 
make the process easier to understand, 
a prefabricated building best practices 
guide should be developed to address 
the design, development, and 
installation	of	offsite-constructed	wood	
building solutions. The best practices 
guide should be comprehensive and 
multidisciplinary and should be a true 
consensus document. 

Figure 19.   Prefabrication factory in Pemberton.  
Photo courtesy of BC Passive House.
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specific recommendations

to address the needs outlined in this white paper, the 
following actions and initiatives are recommended: 

develoP guIdAnce 
documents so 
PreFABrIcAtIon Is eAsIer  
to IncorPorAte
•	 Provide	information on the 

risks and returns of various 
prefabrication solutions in a 
construction project. 

•	 Develop	an	easy-to-use roadmap 
that stakeholders can use with 
confidence	to	make	informed	
decisions about how to incorporate 
wood prefabrication into a project 
from	start	to	finish.	Include	typical	
criteria,	bidding	strategies,	critical-
path	decision-making	processes,	
and tools that clarify how the 
certification	systems	work.	

•	 These	tools	would	explain	
CSA A277 and Canadian 
Construction	Materials	Centre	
(CCMC)	requirements	and	how	
to integrate them with local 
regulations, building codes, and 
other standards.

•	 Develop	building performance 
information that includes 
connection details, acoustic 
performance relative to building 
codes,	and	real-world	performance	
criteria. 

•	 Develop	an	overview of 
capabilities and registry of 
the current supply chain 
for prefabrication, including 
contact information by sector 
and capabilities, for use by all 
associations and trade groups. 

reseArcH, document, And 
Promote Best PrActIces
•	 Benchmark best practices 

from other countries that have 
successfully adopted higher degrees 
of prefabrication. 

•	 Raise	the	bar	on	quality	with	
a best practices manual for 
prefabrication that is credible but 
easy to understand for the industry 
and companies.

•	 This	could	be	analogous	to	the	
Canada	Mortgage	and	Housing	
Corporation	(CMHC)	guide	for	
regular buildings and could use 
as	its	starting	point	the	cross-
laminated timber (CLT) guide 
and tall wood building guide 
that FPInnovations developed 
for	a	recent	18-storey	wood	
building at UBC (Figures 20  
to 22). 

ImProve Products tHrougH 
reseArcH And develoPment
•	 Conduct	impartial	multidisciplinary	

research to develop product 
performance standards that 
support	certification	of	building	
solutions in the following areas: 

	 •	 Structural	testing	 
•	 Serviceability	 
•	 Durability	and	protection	 
•	 Energy	and	environmental	 
 performance 
•	 Acoustics	vibration	and	creep	 
•	 Fire	resistance 
•	 Troubleshooting

ProvIde nAtIonAl-level 
leAdersHIP And resources 
to Promote InnovAtIon
•	 Develop	a	national wood 

prefabrication innovation 
program to provide credible 
research and development that 
addresses	all	the	barriers	identified	
in this white paper and provides 
comprehensive,	industry-wide	
solutions to enable the greater use 
of wood prefabricated building 
systems. 

suPPort tHe PreFABrIcAtIon 
Industry
•	 Develop	a	long-term plan for 

further industrialization of the 
construction industry in B.C. and 
Canada. 

•	 Develop	an	investment roadmap 
for companies and investors willing 
to invest in building operations.

Figure 20.		Mid-rise	wood	frame	construction	
handbook.
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FPInnovations and advanced 
building systems initiatives

FPInnovations is one of the world’s largest 
private, not-for-profit forest research 
institutes. It brings critical third-party 
research, knowledge, and applied solutions to 
organizations in the forest and wood products 
sectors. Recent examples of FPInnovations’ 
applied research and development in advanced 
building	systems	(ABS)	include:	

•	 Mid-rise	wood	frame	construction	handbook

•	 Guide	for	designing	energy	efficient	building	enclosures

•	 Pathways	to	high-performance	housing	in	British	
Columbia3

•	 Technical	guide	for	the	design	of	tall	wood	buildings	in	
Canada 

•	 Fire	performance,	durability,	and	energy	efficiency	of	
advanced building systems

•	 Extensive	involvement	in	over	130	code	and	regulatory	
committees around the world 

•	 Hybrid	construction	and	systems	

•	 U.S.	and	Canadian	CLT	handbooks	now	used	as	
references around the world

Figure 21.  Technical guide for tall wood buildings. 

Figure 22.  CLT Handbook chapters.

 3  Jointly developed by HPO, FortisBC, 
BC Hydro, and the City of Vancouver.
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