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1 INTRODUCTION 

Sustainability of cities has become a real challenge for local authorities. According to UN-
Habitat1, over 60 per cent of the world’s population is expected to live in cities by 2030 and 
nearly 70 per cent by 2050. This urban population increase brings serious challenges related to 
housing deficits and the sustainability of cities. The construction industry can play a significant 
role in addressing both these challenges. Current on-site construction methods have 
environmental problems: energy waste; site disturbance; noise, air and dust pollution as well as 
solid waste. Moving to pre-fabricated buildings can help mitigate the above-mentioned 
environmental problems and still provide cost-effective buildings at a reduced timeframe. 
 
A pre-fabricated building or off-site building is a building that is manufactured in a factory and 
whose factory-made components or units are transported and assembled on-site to form a 
complete building. Depending on the degree of completeness, pre-fabrication can take different 
forms: components (pre-cut or kits), panels, or modules. Pre-fabricated buildings can be 
permanent on site with solid foundations or relocatable. Various structural materials can be 
used in pre-fabricated buildings: aluminum, concrete, steel, plastic and wood. 
 
Pre-fabricated buildings have a long history in developed countries. It has been used since the 
end of 1800s in different countries, mostly to respond to mass lodging in a quick and cost 
effective way possible. During the Gold Rush in the United States, kits were produced for 
Californian prospectors. Between the two World Wars, buildings were pre-fabricated due to the 
need of mass accommodation for military personnel in the UK and other countries. After WWII, 
the housing deficit caused by the war (Europe and Japan) or by urbanization (Sweden) 
prompted mass construction. In Sweden, a public housing program to build one million houses 
between 1965 and 1974 created a movement to pre-fabrication.  In the 1960s, Japan Housing 
Corporation collaborated with construction companies to develop mid-rise buildings which 
encouraged the growth of pre-fabrication.  
 
Unfortunately, in many countries, the drivers of pre-fabrication coincided with the need for cheap 
housing which led to poorer quality housing and thus the development of a negative reputation 
for pre-fabricated housing.  Many people still associate pre-fabricated building with poor quality 
which negatively impacts market penetration. Nowadays, the quality of pre-fabricated housing 
has changed significantly but the pre-fabrication industry needs to promote its value proposition 
to various stakeholders: designers, developers, customers, governments, etc. Thanks to 
advances in technology, the pre-fabrication industry can respond to the growing world housing 
demand with speed, cost effectiveness and quality.   
  
In addition, pre-fabricated buildings provide sustainable benefits compared to conventional 
construction: (1) social benefits including improved working conditions; (2) environmental 
benefits including reduced road traffic movements, reduced energy used on site, reduced waste 
and reduced energy-in-use; and (3) economic benefits including faster construction, improved 

                                                
1 UN-Habitat. 2017. Global Activities Report 2017 (https://unhabitat.org/global-activities-report-2017/)  

https://unhabitat.org/global-activities-report-2017/
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Country Population GDP (%) Inflation (%)
Unemploy
ment (%)

Single-family 
housing (000)

Multifamily 
housing (000)

Total housing 
(000)

Prefab 
share (%)

Year 
(construction 

data)
United States 323.3 1.5 1.3 4.9 781.5 392.3 1,173.8           3-10% 2016
Japan 127.0 1.0 -0.1 3.1 --- --- 974.1              12-20% 2016
Germany 87.8 1.5 0.5 4.6 101.9 221.1 323.0              20%* 2016**
United Kingdom 65.6 1.8 0.7 4.9 --- --- 177.3              2-4% 2015
France 64.6 1.2 0.3 10.0 159.0 213.0 372.0              5% 2016
Canada 36.2 1.5 1.4 7.0 77.8 120.1 197.9              16%* 2016
Australia 24.4 2.5 1.3 5.7 117.9 116.0 233.9              3-5% 2016**
Sweden 10.0 3.2 1.1 7.0 17.8 41.6 59.5                 84-90%* 2016
New Zealand 4.7 3.6 0.6 5.1 21.3 6.8 28.1                 32% 2016

Source: IMF; various * Share of single-family housing starts ** permits

ConstructionEconomy (2016)

cash-flow for projects and reduced quality issues post construction2. Despite these numerous 
advantages, pre-fabrication buildings are still only used occasionally in many countries. Each 
country has followed different path to adopt this building technique, according to its own history 
and practices. As shown in the Table below, Sweden is seen as the leader in pre-fabricated 
buildings. Many countries are inspired by this tremendous example but very few studies have 
tried to capture the driving forces behind this success story. 

Table 1. Pre-fabricated housing market in various countries 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 WHAT DRIVES PRE-FABRICATED CONSTRUCTION? 
Each country has its own experience and business model that enabled it to develop its pre-fabrication 
industry. Defining specific drivers of pre-fabrication is still at exploratory stage. According to Steinhardt & 
al. (2016)3, under certain conditions, it appears that pre-fabrication uptake is driven by: a large housing 
industry; sudden spikes in demand; a consumer preference for new housing over renovations; state 
ownership that promotes pre-fabricated dwellings; and a large multi-residential building sector. From that 
list, one can add one characteristic common to all countries choosing pre-fabrication: scarcity of on-site 
construction manpower. 
  

                                                
2 Offsite Construction : Sustainability Characteristics, June 2013 
3 Steinhardt, Dale A. et Karen Manley. 2016. Sustainable Cities and Society 22 (2016) 



Pre-fabrication Strategies for Sustainable Cities 
Project No. 301012408 

  

FPInnovations  Page 6 of 19 

Table 2. Summary of the pre-fabrication experience in selected overseas markets  

Country Characteristic 
Australia • Modular building sector supplying mass housing for mining camps 

• Multi-unit student accommodation projects 
• Architect and manufacturer collaborations at early stage of building plan 
• Upward trend in pre-fabrication using mainly steel frame 

Japan • Housing viewed as a consumable or 20-30 year depreciable asset 
• Japan Housing Construction teamed with industry companies to develop pre-fabrication 
• Pre-fabrication seen as a medium to high-end product (priced 8% higher than conventional ones)  
• Up to 20% of domestic market is pre-fabricated homes 
• Five major businesses supply 80% of the pre-fabrication home market 
• Investment in R&D since 1946 means a mature pre-fabrication market today 
• R&D centres offer customizable choice of fittings, options, finishes material choices 
• Wood-frame (49%) and Steel-frame (42%) systems dominate pre-fabrication 
• Highly mechanised, automated due to influence from manufacturing industries 
• Component quality certification and structure inspection by the industry association 

USA • Most housing starts single-family homes but multi-family share on the rise 
• Established modular and factory-built, manufactured, home construction industry 
• Up to 10% of houses built are pre-fabricated 
• Non-residential pre-fabricated buildings share increasing (2.4% in 2014 to 3.2% in 2016) 
• “5-in-5 Growth Initiative” roadmap to boost pre-fabrication in the next five years 

UK • Barriers to innovation, including aversion to timber structures 
• Wary of pre-fabricated / offsite construction due to post-WWII temporary ‘pre-fabricated housing’  
• Pre-fabrication housing makes up less than 4% of new buildings  
• Government push for Modern Methods of Construction (MMC) target 25% for social housing (2007), 

200,000 homes in 20 years using fast-track technologies (2004) 
Sweden • Pre-fabrication makes up 90% of housing in Sweden  

• Ikea partnered with largest builder Skanska to provide affordable housing 
• Long acceptance of pre-fabrication / offsite construction 
• Low-cost focus for pre-fabrication / offsite construction 
• Drive for energy efficiency, environmental protection 

Germany • Long history and acceptance of pre-fabrication / offsite construction  
• Pre-fabrication is increasing (20% single-family market share) 
• Focus on wood-frame, sustainability and family-owned small-scale operations 
• Boosted by KfW “Ecological Building” program 
• Drive for high-quality and cost efficiency through standards and certification 
• Adapted to customers’ wishes (83% individual plans in 2007) 

Canada • Same climatic and forestry conditions than Sweden 
• Long history of pre-fabricated houses with industry-government led program 
• Increasing building pre-fabrication trend 
• CSA certification program for pre-fabricated buildings manufacturers 

New Zealand • Long history of pre-fabrication starting in the early 1800s (transportable buildings) 
• Vision grounded around the “Kiwi Prefab” project 
• Collaborative approach among all stakeholders (clients, producers, regulators, governments) 
• Creation of an umbrella, not-for-profit organization (PrefabNZ) 

Source: PrefabNZ; FPInnovations  
 
 
Pre-fabricated construction is a growing market in various countries but it is developed in a 
small number of countries. World pre-fabricated construction has witnessed a compounded 
annual growth rate (CAGR) of 7.9% from 2009 to 2014 and the trend is still upward. Among 
countries that registered a positive CAGR were: Australia (18.0%), Sweden (7.6%), Japan 
(4.9%), Canada (4.8%), USA (3.0%) and Germany (2.7%), not counting for China (21.2%).  
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Overall, pre-fabricated construction still has a small market share in the world. The countries 
that have the highest market shares in pre-fabricated housing are Sweden (84-90%), New 
Zealand (32%), Japan (12-20%), Germany (20%) and Canada (16%) while the USA (3-10%), 
Australia (5%) and UK (2-7%) are among laggards. 
  
 

3 SWEDEN 

Even though Sweden is relatively a small country in terms of population, it is recognized as one 
of the world leaders in pre-fabricated buildings with 84% to 90% of single-detached homes built 
offsite. Some authors have tried to explain the drivers that led to Sweden’s dominance of the 
offsite building industry by the country’s abundance of slow growing, premium quality timber and 
its uniquely challenging climatic conditions. However, those factors are similar to what is 
witnessed in Canada with 95% of housing built with wood but this does not count for a small 
market share in Canada (16%). So, climatic conditions and timber availability may help the pre-
fabrication but they cannot really be main force behind Sweden’s leadership in pre-fabrication.  
 
The country has a long history in pre-fabrication, having been building houses in factories since 
the 1940s4. The use of prefabrication accelerated in the 1960s, as housing shortage was a 
major political and social issue in Sweden. And to help improve the housing affordability, the 
government implemented an ambitious housing program to build one million new houses in ten 
years (1965-1974). The so-called Million Home Program aimed at getting everyone access to a 
home at reasonable price. To reach this goal, the government set massive subsidies to finance 
house acquisition. The industry responded by the use of pre-fabricated buildings. As these 
subsidies reduced and were eliminated, the demand for affordable housing remained the same.  
 
According to the Swedish Construction Federation 5 , despite high construction industry 
competition, residential buildings are around 70% more expensive in Sweden than the EU 
average, mostly because of high cost of living (60% higher).  Moreover, housing demand has 
stalled since the government doesn’t want to finance new housing – because of budgetary 
restrictions and to align with EU competition rules – and households are not allowed to finance it 
to the same extent as in the past.  
 
In response to this pressure on cost, the building industry searched for new, cost-effective 
building techniques that could compensate.   The North American timber construction 
techniques for multi-family homes served as a model to Sweden. Timber construction 
techniques have rendered pre-fabrication of buildings easier, thanks to the combination of 
timber strength and low weight that can resist long transport distance. Hence, timber 

                                                
4 Builtoffsite.com : http://builtoffsite.com.au/issue-05/sweden-became-home-prefab/  
5 The Swedish Construction Federation (2015): Without Effective Financing, Residential Construction Will 
Grind to a Halt (https://publikationer.sverigesbyggindustrier.se/sv/bostader--infrastruktur/without-effective-
financing-residential-__1030)  

http://builtoffsite.com.au/issue-05/sweden-became-home-prefab/
https://publikationer.sverigesbyggindustrier.se/sv/bostader--infrastruktur/without-effective-financing-residential-__1030
https://publikationer.sverigesbyggindustrier.se/sv/bostader--infrastruktur/without-effective-financing-residential-__1030
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construction firms have been a major driver of the development of pre-fabricated building in 
Sweden6. 
 
 

Figure 1. Swedish Pre-fabricated Buildings Market Value by Category (US$ Million), 2008-2017 

 
Source: Timetric 

 
The Swedish pre-fabrication industry is led by Lindbäcks Bygg, a manufacturer of modular 
homes. The 90-year-old company has the capacity to manufacture more than 25,000 square 
feet of turnkey housing per week. To deliver on its goal of providing affordable but high-quality 
houses, the company relies on Toyota’s lean production method that minimizes waste and 
maximizes efficiency. The company also relies on local technology firm Randek to supply it with 
assembly line robotics. Lindbäcks Bygg’s vision is to run the assembly line like a car 
manufacturing line rather than a construction factory7. 
 
Moreover, the Swedish pre-fabrication industry uses different construction techniques than 
traditional North American light frame construction.  For example, for strong, solid exterior walls 
in the modules, floors are hung from the walls as opposed to having walls stand on the top of 
every floor8. This innovation in pre-fabrication continues within Sweden, the furnishings giant 
Ikea has also teamed with Scandinavian construction specialist Skanska to provide affordable 
pre-fabrication homes called BoKlok.  
 
Finally, Sweden is a small country in terms of population (10 million) and total housing units 
constructed (Table 1). In the single family market, 90% are pre-fabricated homes. This 
represents about 16,000 houses a year since only about 30% of Sweden’s 60,000 housing 
starts are single-detached homes.    

                                                
6 Lars Stehn : Industrialized timber housing in Sweden (http://www.forum-holzbau.ch/pdf/ihf09_Stehn.pdf)  
7 Balderrama Morley, Jack. Production Line: How Sweden Is Pioneering Automated, Prefab Timber 
Construction. Architizer.com.  [https://architizer.com/blog/inspiration/industry/swedish-modular-housing/  
8 Idem 
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4 JAPAN 

Despite having only 40% of the US population, Japan builds the equivalent of 80% of US 
housing starts per annum. This high level of housing starts per population is driven by housing 
being considered as a 20-30 year depreciable asset.  In 2008, 74% of homes were 27 years old. 
Renovation expenditures are low and houses are demolished when occupants leave or before9.  
 
Like many developed countries after the WWII, Japan suffered from a housing deficit of about 
4.2 million units. In the 1960s, the Japan Housing Corporation teamed with some construction 
companies to develop mid-rise housing with precast concrete panels. The government made 
standard housing plans for public housing that enabled them to construct many houses in short 
period of time. From this start some companies developed new housing systems and began to 
sell detached low-rise pre-fabricated houses. The Japanese government accelerated this 
development by creating projects with better performance and lower-cost pre-fabricated 
homes10. 
 
From 1963 to 2014, about 9 million pre-fabricated houses were built in Japan, which represents 
about 173,000 units per year using various structural materials (steel, concrete and wood). 
Wood accounted for 17% of pre-fabricated houses constructed in that period, while steel 
grabbed the lion’s share with 65.5% and concrete took a 18% market share. More recently, 
around 150,000 pre-fabricated houses are constructed annually in Japan.  
 
While Swedish pre-fabrication industry is built on the aim of providing affordable houses, the 
Japanese industry is based on high quality, energy-efficiency and durability. Therefore, they 
have focused on the production of value-added quality homes targeting medium to high-end 
customers. Instead of being lower-cost homes, pre-fabricated homes in Japan are priced on 
average 8% higher than comparable site-built wooden houses since pre-fabricated houses are 
perceived as higher-quality products, thanks to a deliberate marketing strategy by Prefab Home 
Manufacturers (PHM) to bypass the already saturated lower-cost housing market 11. In the 
1980s-1990s, the Japan Prefab Construction Suppliers & Manufacturers Association started 
precast concrete component quality certification project and structure inspection system. In 
1995, the Great Hanshin Earthquake proved publicly the high resistance of pre-fabricated 
houses against earthquakes.  
 
The Japanese pre-fabrication market is dominated by five companies which represent 80% 
market share: Sekisui House, Daiwa House, Sekisui Heim, Toyota (the car maker) and Muji. 

                                                
9 Prefab Roadmap: A Way Forward for Prefabrication in New-Zealand (2013-2018), p.11. PrefabNZ 
[http://www.prefabnz.com/Images/Assets/2740/1/Prefab%20Roadmap%20March%202013.pdf]  
10 Goda, Junichi. 2015. Overview of Prefabricated Housing in Japan. JUDANREN. 
[https://www.nahb.org/~/media/Sites/NAHB/Unmapped/No%20ID%20round%202/PDF/Japan-system-
built-presentation_2015.ashx?la=en]    
11 William Johnson.  Lessons from Japan : A comparative study of the market drivers for pre-fabrication in 
Japan and UK private housing development, p.15 
[https://pdfs.semanticscholar.org/439e/f0c80c762e6fb7c6f1be4a37ebadc3b6457d.pdf]  

http://www.prefabnz.com/Images/Assets/2740/1/Prefab%20Roadmap%20March%202013.pdf
https://www.nahb.org/~/media/Sites/NAHB/Unmapped/No%20ID%20round%202/PDF/Japan-system-built-presentation_2015.ashx?la=en
https://www.nahb.org/~/media/Sites/NAHB/Unmapped/No%20ID%20round%202/PDF/Japan-system-built-presentation_2015.ashx?la=en
https://pdfs.semanticscholar.org/439e/f0c80c762e6fb7c6f1be4a37ebadc3b6457d.pdf
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The world-known car maker Toyota has produced more than 5,000 homes each year over the 
last three years. Each house can be assembled in less than 45 days and is backed by a 60-year 
guarantee. Toyota’s home modules are 8 feet wide and are shipped on flatbed, cutting freight 
cost by up to 75% compared to traditional U.S. 16-feet-wide modules. In Japan, people rely on 
the brand of the manufacturers which offers quality assurance and a guarantee that the 
company would be accessible and willing to fix or replace the house at no cost to the consumer 
should the company’s product prove to be defective12.i 
 

Figure 2. Japan Pre-fabricated Housing  
 

 
 
Source:JUDANREN 
 
 

5 NEW ZEALAND 

New Zealand is among countries that lead in pre-fabrication and wants to increase its use.  
They are not only talking about but are proactively building a pre-fabrication industry producing 
high quality, well designed, affordable, functional and inspiring residential and commercial 
buildings for satisfied customers13. New Zealand seems to have long history of pre-fabrication 
starting in the early 1800s with transportable classrooms and other housing projects (Railways 
housing, State housing, etc.). Today’s pre-fabrication in New Zealand includes innovative new-
generation wood products as cross-laminated timber (CLT), and structural insulated panels 
(SIPs).  
 
New Zealand’s vision is grounded around the “Kiwi Prefab” project – a 2009 University of 
Wellington’s Master of Architecture thesis – which is a collaborative approach among all 
stakeholders: clients (public, developers, project managers), producers (manufacturers, 

                                                
12 Idem 
13 Prefab Roadmap: A Way Forward for Prefabrication in New-Zealand (2013-2018), p.11. PrefabNZ 
[http://www.prefabnz.com/Images/Assets/2740/1/Prefab%20Roadmap%20March%202013.pdf] 
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fabricators, suppliers, as well as builders and sub-contractors), regulators and governments. 
The New Zealand pre-fabrication industry has identified three levers including scale, liability and 
demonstration: scale involves collaborating on both the demand and supply-side to improve 
consistency of workflow; liability is clarifying the regulatory compliance process; and 
demonstration involves communicating pre-fabrication benefits to change perceptions. 
 
To support the industry vision, a not-for-profit, umbrella organization was created: PrefabNZ 

whose main role is to “connect, inform, educate, influence and catalyze action to address pre-
fab misconceptions”. Its goal was to increase the uptake of pre-fabrication to 40% of all building 
components by 2020. 
 

Figure 3. Pre-fabrication uptake: percentage of new building by value. 

 
Source: PrefabNZ; Statistics New Zealand 
 

6 GERMANY 

Germany has the second largest pre-fabricated home market share in Europe after Sweden 
with 20% of total single-family (one and two units) home buildings. The pre-fabrication building 
industry has started in the late 1920s. But, like many countries, it has boomed after the WWII, 
thanks to their affordability. Today, pre-fabricated homes in Germany are dominantly driven by 
energy-efficiency as almost half of the pre-fabricated houses built meet the eligibility criteria of 
the KfW “Ecological Building” program. This program has been tightened in 2009 requiring an 
average 15 percent better building insulation than before. Wood has proven to be the best 
material to achieve this ecological performance. Therefore, almost all pre-fabricated houses are 
wood-framed14. 
 
Quality of building is another factor attracting German customers toward pre-fabricated houses. 
Pre-fabricated houses are guaranteed by the “Quality Association of German Prefabricated 
Building Manufacturers” which set guidelines for pre-fabricated house manufacturers. 

                                                
14 www.fertigbau.de (Federal Association of German Prefabricated Housing, translated from German) 
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Compliance with these guidelines is mandatory for members of Federal Association of German 
Pre-fabricated Housing and is monitored regularly by independent auditors. Moreover, 
manufacturers of pre-fabricated homes in Germany tend to make it easier for customers, 
designing houses according to customers’ wishes. In 2007 already, 83% of pre-fabricated 
houses sold were built with individual plans.   

 

Figure 4. German Pre-fabricated Buildings Market Value by Category (US$ Million), 2008-2017 

 

 
 
Source: Fertigbau; Timetric 
 
Pre-fabricated house market share has witnessed a steady and upward trend over the last ten 
years, with less than 10% market share in 2007 to 20% market share in 2016 within the single-
family (one and two units) homes. This is a CAGR of 6.0% compared to a CAGR of 2.7% for 
pre-fabrication of all types of buildings. While single-family houses are almost exclusively wood-
framed, wood buildings account for nearly 50% of all pre-fabricated buildings (Fig. 4).   
 
According to Interconnection Consulting, the majority of the pre-fabricated houses (82.7%) in 
Germany were single-family homes in 2015. The firm observed an upward trend towards multi-
family units with a market share of just 3% expected to rise to 4.1% in 2019. Finally, the 
consulting firm registered signs of consolidation in the German pre-fabrication industry with the 
10 biggest companies accounting for a combined 36.5% market share in 2015 up from 35.7% 
from 201415.   
 

7 UNITED KINGDOM 

UK has a long history of housing pre-fabrication starting in the early 1900s. Between the two 
World Wars and after, buildings were pre-fabricated due to the need of mass lodging for military 
personnel and to resolve the post-war housing deficit. Because of this experience of lower-

                                                
15 Global Timber Forum. Flow of refugees boosts prefab industry – especially in Germany. [http://www.gtf-
info.com/news/flow-of-refugees-boosts-prefab-industry-especially-in-germany/]  
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quality temporary pre-fabricated housing which had to be demolished a few years later, people’s 
perception of pre-fabrication is poor. Therefore, UK has a small pre-fabricated market estimated 
at 2-4% of total housing, according to various sources.  
 
Many government-sponsored reports have underlined the need to increase construction 
productivity and reliability by adopting Modern Methods of Construction (MMC). However, the 
UK pre-fabrication market has witnessed a downward trend since 2008. The compound annual 
downtrend is about 2%. 
  
Another challenge in the UK is that the house buyer preference tends to be directed at the 
second-hand housing market, as current new-build housing is perceived to offer “less choice 
and flexibility”16. 
 

Figure 5. UK Pre-fabricated Buildings Market Value by Category (US$ Million), 2008-2017 

 

 
Source: Timetric 
 

8 AUSTRALIA  

As in many other countries, the construction industry in Australia is facing pressure from 
globalization and due to environment performance. That’s why the country has established a 
vision of transforming the industry by 2020 with nine pillars 17 .  Increased usage of pre-
fabrication (offsite construction) is one of the pillars identified to achieve this vision. The pre-
fabrication industry’s ambition is to achieve 10% market share of construction industry by 2020 
from 3-5% in 2016. Currently, it is estimated that in certain sectors, 50 per cent of the value of 

                                                
16 William Johnson.  Lessons from Japan: A comparative study of the market drivers for prefabrication in 
Japan and UK private housing development. 
[https://pdfs.semanticscholar.org/439e/f0c80c762e6fb7c6f1be4a37ebadc3b6457d.pdf]   
17 Construction 2020 : A Vision for Australia’s Property and Construction Industry 
(http://www.construction-innovation.info/images/pdfs/2020/C2020-Vision-Report.pdf)  
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components may be manufactured off-site but current practices still tend to favor on-site 
building. 

Figure 6. Australia Pre-fabricated Buildings Market Value by Category (US$ Million), 2008-2017 

 
Source: Timetric 
 
The Australian Vision 2020 is designed to operate with a more collaborative approach to 
industry-focused research and development and education. It was believed that to begin 
implementation of off-site construction, designers and contractors need to agree on the benefits 
and demonstrate the economic, social and environmental advantage of manufacturing under 
controlled conditions off-site. 
 
The use of pre-fabricated buildings has indeed increased over the last years as demonstrated 
by Fig. 6. But, unlike other countries, this surge in pre-fabrication usage has not been followed 
by an increase wood usage. Wood still accounts for less than 10% of materials used. Steel 
represents nearly 80% of pre-fabrication in Australia. 
 
 

9 UNITED STATES 

Outside China, the US builds more houses than any country in the world; however, the US 
construction industry’s productivity has decreased 19% from 1964 to 2012 compared to a 
compound annual growth rate of 1.9% for non-farm business (a total 153% increase). To 
address this, a Natural Research Council report identified five opportunities for breakthrough 
improvements in productivity 18 : widespread deployment and use of Building Information 
Modeling (BIM); improved job-site efficiency through more effective interfacing of people, 
processes, materials, equipment, and information; greater use of pre-fabrication, preassembly, 
modularization, and off-site fabrication techniques and processes; innovative, widespread use of 

                                                
18 National Research Council. 2009. Advancing the Competitiveness and Efficiency of the U.S. 
Construction Industry.[ http://www.nap.edu/catalog/12717.html ]  
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demonstration installations; and, effective performance measurement to drive efficiency and 
support innovation. 
 
Pre-fabrication has a market share of approximately 3%-10% of total buildings (according to 
various sources). This number depends on the definition of pre-fabrication and on the type of 
buildings (single-family or total housing). Manufactured homes (also called mobile homes) are 
not included in the housing starts number but accounted for 9-10% of single-family homes and 
6-7% of total housing starts in the US. Manufactured homes are sold as durable goods. They 
are sometimes confused with Permanent Modular Construction (PMC) and affect public 
perception of pre-fabricated homes. According to Dale (2016), pre-fabrication share of single-
family houses decreased from 6.3% in 1992 to 3.1% in 2014. But according to the Modular 
Building Institute’s survey, PMC market share in North America has increased from 2.4% in 
2014 to 3.2% in 2016, based on value of commercial construction with office & administrative 
buildings taking the largest part (4.9% in 2016)19. 
 

Figure 7. US Pre-fabricated Buildings Market Value by Category (US$ Million), 2008-2017 

 

 
Source: Timetric 
 
In the U.S., pre-fabrications are generally built according to applicable building codes in the 
jurisdiction where the building will be located, mainly the International Building Code (IBC). 
Manufactured (mobile) homes are factory-built according to Manufactured Home Construction 
and Safety Standards applied by the U.S. Department of Housing and Urban Development 
(HUD). 
 
Nowadays, with the underlying demand for housing at over 1.5 million units, the US housing 
market is underbuilt. The pent-up demand cannot be satisfied with the current methods of 
construction because of low productivity and lack of manpower for on-site construction. 
According to Forest Economic Adviser, only 42% of framers are still available in the construction 
                                                
19 Modular Building Institute. 2017. Permanent Modular Construction, Annual Report 2016. 
[http://www.modular.org/documents/document_publication/mbi_sage_pmc_2017_reduced.pdf]      
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industry compared to previous peak and their real hourly wages (2016$) were lower in 2017 
compared to 1975.  
 
Taking on this opportunity, the US pre-fabricated building industry is in the process of building a 
roadmap called “5-in-5 Growth Initiative” based on best practices in North America and 
internationally to help the industry improve the permanent modular pre-fabrication in the next 5 
years20. 
 
 

10 CANADA 

As mentioned before Canada has similar climatic conditions as Sweden but pre-fabrication is 
used less frequently. With 15,734 factory-built units, pre-fabricated buildings accounted for 
15.6% of single-family homes started in 2015, registering an upward trend since 2004 when it 
was at 7.1%. 
 
Like many western countries, Canada also gave a boost to pre-fabricated housing to fill the 
housing deficit generated after the WWII. But the country’s pre-fabrication industry also suffered 
from the low-quality temporary shelter perception. While pre-fabrication market share was at 
15% of total single-family homes in the early 1970s, this share dropped to 8% by the early 
1990s and still stands at 16% almost 45 years later.  
 
Pre-fabrication is moving faster in Canada than south of the border (4.8% vs 3.0% CAGR). 
More on-site builders are using pre-fabricated components and factory-built homes are now 
proving to be of comparable quality and range of products as on-site building. Moreover, pre-
fabricated buildings are receiving renewed interest from housing providers in Canada’s far 
north. Over the past years, pre-fabricated housing has also benefited from a number of industry 
and government led programs, including CMHC’s EquilibriumTM Sustainable Housing 
Demonstration Initiative that have contributed to public awareness21.  
 
  

                                                
20 Modular Building Institute. [https://www.modular.org/HtmlPage.aspx?name=seals]  
21 Canada Mortgage and Housing Corporation. 2014. Canadian Housing Observer 2013  
[https://www.cmhc-schl.gc.ca/en/hoficlincl/observer/upload/chapter_7_68003_w_acc.pdf]  

https://www.modular.org/HtmlPage.aspx?name=seals
https://www.cmhc-schl.gc.ca/en/hoficlincl/observer/upload/chapter_7_68003_w_acc.pdf
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Figure 8. Canadian Pre-fabricated Buildings Market Share (Units and Value) 

 

 
Sources: CMHI; CMHC; Timetric 
 
Today, all manufacturers must be certified (class 8111-01) by the Canadian Standards 
Association (CSA) to build manufactured homes in Canada. In addition, modular homes are 
certified to comply with the building code in the province in which they are going to be located. 
To comply with CSA regulations, independent building inspectors must be present at crucial 
points in the process to ensure that the product is being built in accordance with the appropriate 
code or standard. 
 
 

11 CONCLUSION 

Pre-fabricated construction is undergoing a revitalization of residential and non-residential 
buildings. This building method has a long history in developed countries, starting in the 1800s. 
With challenges of globalization and sustainability of cities, pre-fabrication methods are gaining 
momentum. Pre-fabrication has proven to be a construction method that can meet the 
challenges facing cities in the world related to housing deficits and sustainability. Indeed, pre-
fabrication method provides social, economic and environmental benefits to cities and still can 
provide cost-effective, high-quality buildings at reduced timeframe. 
 
But there are still obstacles to the acceptance of this method (resistance from the construction 
industry, reluctance from clients, etc.). Some countries (Sweden, Japan, Germany and New 
Zealand) are already leading the way by adopting new approaches. Canada, a country with 
abundant resources and open to international trade, can learn best practices from the leaders. 
Countries that have succeeded have mostly used wood as the framing material since wood is 
the most ecological building material. It also provides flexibility during the manufacturing 
process and has the advantage of strength/low-weight ratio essential to economically move pre-
fabricated buildings without damaging the building structure.  
 

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

18.0%

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Sh
ar

e 
of

 p
re

fa
b 

ho
m

es

# 
un

its

Annual Factory-built, single-detached starts Share of all single-detached starts

4% 5%

45%

3%

43%

Canadian Pre-fabricated Buildings

Aluminium buildings

Concrete buildings

Iron and steel buildings

Plastic buildings

Wood buildings



Pre-fabrication Strategies for Sustainable Cities 
Project No. 301012408 

  

FPInnovations  Page 18 of 19 

One of the major factors impeding pre-fabrication public acceptance is the low-quality 
perception. Pre-fabrication has proven to increase the quality of buildings since buildings are 
constructed under controlled environment far from climatic variables. But the pre-fabrication 
industry has to increase its marketing strategies to promote its value proposition to various 
stakeholders, not only customers.  
 
Every country leading the pre-fabrication has adopted a strategy of low-cost production to 
deliver affordable houses to customers, except Japan which has chosen a high-end market 
niche. To achieve that, the manufacturing process and sometimes construction techniques have 
been reviewed. Automotive lean manufacturing and mass customization have been adopted to 
deliver high-quality, affordable homes. Adopting this manufacturing technique also give the 
opportunity to hire more diversified people, reluctant to joining on-site construction jobs, 
including women. 
 
Finally, although every country has its own experience with pre-fabrication, the main 
characteristics common to all leaders reviewed in this report is a collaborative approach. Unlike 
on-site buildings where various construction stakeholders (architects, designers, etc.) work 
independently, this collaborative approach, also called system integration, shortcuts the 
traditional building process and assumes the commitment of the general entrepreneur (Stehn, 
2009). In fact, a system integrator manages the entire building process and deals directly with 
the client of a housing project, and is responsible for the delivery to the manager or owner. 
However, the decision whether or not to use pre-fabrication technique has to be taken at the 
early stage in the building process. 
 

Figure 9. Pre-fabrication Collaborative Approach 
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