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The total project schedule is 19 months. This study shows 

that panelized and modular alternatives could take two 

and five months off, respectively. However, this 

prefabrication comes at cost premiums of 4-14%. 

Tall mass timber building cost comparison 

There are very few reliable sources of cost information on 

tall MT buildings. One important source of recent costing 

information is the Brock Commons Tallwood House 

student residence at the University of British Columbia, 

which experienced a 7% premium for wood over concrete. 

Changes to the 2020 building code in Canada and other 

construction development are expected to reduce this 

premium to approximately 3-4%. This premium includes 

unquantifiable risk premiums by the subcontractors 

bidding on unfamiliar building types and practices. With an 

increasing construction of tall MT buildings, these risk 

premiums will be reduced. In addition, the levels of 

prefabrication that are possible in MT can make a further 

contribution to the overall cost reduction. 
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In fiscal year 2019-2020, FPInnovations 

developed a research roadmap in order to 

explore, test, and deploy innovative products, 

technologies, tools, processes, and practices that 

have the potential to enable the transformation 

of the Canadian building industry towards higher 

levels of industrialized construction 

(prefabricated off-site construction), in close 

collaboration with its partners.  

 

The overarching goal of this multi-year research 

program on industrialized construction is for 

FPInnovations to help position Canada as a leader 

in using innovative forest products and building 

systems, including both light wood frame (LWF) 

and mass timber (MT) construction. The roadmap 

developed is built upon a series of foundational 

technical studies, with each report summarized 

herein. Each report is predicated upon one or 

more research problem statements and intended 

to provide background context to each topic.  

 

Light wood frame construction cost comparison 

This report presents a cost comparison between traditional 

site-built and prefabricated off-site construction, which 

includes panelized and modular alternatives. Current cost 

premiums for prefabrication largely exist because of the 

additional costs of factory overhead and the lack of 

potential savings from standardization and automation. A 

case study has been conducted using a traditional site-built 

6-storey, 50-unit affordable housing complex built to the 

passive standard by BC Housing in northern British 

Columbia. 

 

Brock Commons Tallwood House student residence, BC 
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Business practices and relationships in  

off-site construction 

This report describes conventional contracting 

environment, including typical players, contract forms, 

and the relationships formed among stakeholders. This is 

the baseline to evaluate the practical and contractual 

impacts due to off-site construction. Traditional 

construction is characterized by a highly fragmented, 

frequently adversarial, and wasteful process. Improved 

productivity and efficiency come from the adoption of 

lean planning methods that foster collaboration. These 

methods facilitate the use of and indeed rely on digital 

tools and prefabrication. 

Industrialized construction: digital tools  

and practices 

Powered by digital design as well as manufacturing and 

construction tools and practices, industrialized construction 

offers the potential to deliver significant improvements in 

quality, reliability, speed, safety, affordability, and 

performance of buildings and infrastructure projects. 

Although digital technologies have been in use for decades, 

project delivery models, team relationships, and 

overarching industry culture have only begun to change 

recently. The potential for the technologies to enable 

effective team collaboration and shift business models from 

site-specific, labour-intensive, and “craft-based” to off-site 

that is “production-focussed” (as opposed to simply being 

traditional construction under cover) has yet to be realized.  
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To raise awareness and help industry accept that digital 

technologies are not only here to stay but will be the key 

to maintaining competitiveness in the future, the 

business case for investing and implementing digital 

technologies needs to be developed to lay out the 

benefit and return on investment. Once the value 

proposition is clear, the industry will be motivated to 

participate in developing the necessary competencies. 

The prefabrication landscape 

This report provides an overview of the prefabrication 

landscape from the project inception through operation to 

disassembly of a building. It presents the various 

categories of industrialized construction from simple 

panels to complex modules. It also discusses 

transportation, hoisting, and installation options available 

in Canada. Finally, building handover and operation as well 

as end of life are considered. 

State of Canadian prefabrication 

This report provides a summary of an extensive telephone 

survey and plant visits with the Canadian modular and 

panelized manufacturers. As an industry, modular 

construction is perhaps more developed and consolidated 

than panelized construction. A high-level technical 

assessment suggests that the modular sector is very 

sophisticated with respect to business practices, design 

and manufacturing efficiencies, transportation, and site 

logistics. The modular factories, however, are highly 

manual. Panelized construction generally includes open 

panels comprising only structural materials and requiring 

only one trade. One-sided exterior panels can include 

moisture barrier, window, cladding, and sometimes 

thermal insulation. Two-sided or closed panels are finished 

both sides with insulation, service, moisture barrier, and 

interior drywall. At present, there are only a handful of 

factories in Canada that produce one-sided panels and 

even fewer producing closed panels. Currently, there are 

two panelized plants in Canada using CAD/CAM software 

and fully automated manufacturing machinery. Other 

panelized plants are using a hybrid of CAD and semi-

automated manufacturing machineries.  

Wood demand effects 

This report is developed based on survey to examine the 

overall demand volume in different regions and 

production mix of wood products. In addition, this report 

provides a set of scenario studies demonstrating how 

wood demands would respond to the adoption of 

prefabrication technologies given different market shares 

by region and by residential sectors. Prefabrication 

manufacturers are likely to utilize 2x4 and 2x6 softwood 

dimension lumber. Most manual production uses No.2 

and better grade. Semi-automated plants are likely to 

switch to premium grade. Fully automated facilities are 

likely to adopt engineering wood products (EWPs), 

including structural composite lumber (SCL) or any other 

EWPs that fit the needs as framing members (e.g. finger-

jointed, face- or edge-glued lumber) to improve 

manufacturing efficiency and accuracy.  
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State-of-the-art prefabrication 

This report reviews the latest trend of and approaches to 

prefabrication in Europe and elsewhere. In general, as 

automation increases, so does the demand for precise 

material inputs. This is an important source of friction in 

adapting European machinery to North American 

building materials which have evolved around manual 

on-site construction. While lumber quality is a minor to 

moderate consideration in manual plants, fully 

automated facilities are more sensitive to lumber quality. 

There is a capital investment to produce the types of 

lumber and EWPs that are acceptable to the industrial 

processes. Without improvements in productivity through 

standardization and automation, there remains an 

additional premium to industrialized construction. 

 

 

 

 

 

North American lumber production by grade 
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