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Abstract: Prefabricated building methods have recently undergone profound development and have 
been effectively used in easing housing shortages globally. However, prefabrication is a relatively new 
concept for New Zealand and is surrounded with significant uncertainty around its potential in the 
construction industry. The purpose of this research is to gain a deeper insight into the realities of using 
prefabricated construction methods, analyse the government initiatives and regulatory framework to 
facilitate prefabrication, and discuss the benefits and client preferences. The study employed a survey 
research approach focusing on prominent prefabrication residential building companies across New 
Zealand. Questionnaires, followed by face-to-face interviews with industry professionals were the major 
methods of empirical data collection. The findings revealed that prefabricated construction is a viable 
option to supply mass affordable homes to the New Zealand residential housing market. The research 
also highlighted many benefits of using prefabrication over conventional building methods including 
better quality homes through controlled building methods and use of superior materials, and most 
importantly the associated time savings during construction. The study concludes that the growth of the 
prefabrication industry is impacted by negative stigmas still prevalent amongst New Zealand consumers. 

Keywords: prefabrication, residential housing, modular, off site manufacture 

1. Introduction 
New Zealand is currently experiencing an unprecedented housing shortage with its biggest 
metropolitan area, Auckland, needing approximately 30,000 more homes to cater for its growing 
population (Kiernan, 2019). The construction industry is struggling to meet the demand for housing 
through traditional building methods which is why alternative construction methods need to be 
explored. Prefabrication is one such effective and efficient construction method that has been 
successfully used in countries such as Sweden, the United Kingdom and Japan. This study is an 
investigation into prefabrication and the factors that impact the New Zealand construction market. It 
contributes to the international body of knowledge on prefabrication by offering a unique New 
Zealand perspective. 
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2. Background 
2.1. Overview 
Historically, the prefabrication industry started in New Zealand in 1833 (Chiu, 2012) with the 
dispatching of pre- cut frames for the early settlers’ houses from the United Kingdom, the United 
States and Australia (Bergdoll and Christensen, 2008; Toomath, 1996). The most notable 
contemporary prefabrication factory in New Zealand was started in 1955 by De Geest 
Construction, which supplied complete houses to the Waitaki Hydro- power Scheme (Scofield, 
Potangaroa, and Bell, 2009); 549 complete houses were supplied to Twizel and 350 componentised 
houses transported to Cromwell (Kinsella, 2008, cited in Scofield, Potangaroa, and Bell, 2009). 
However, the uptake of prefabrication in New Zealand has been significantly slow with an uneven 
distribution across the country, around 70% of prefabrication manufacturers are located in the 
North Island (Moradibistouni, Vale, and Isaaks, 2018). 

Over the past few years, legislation and government policies are being developed to make 
prefabrication more mainstream and act as a precursor for creating greater acceptance towards 
prefabrication. With government intervention through the implementation of various policies, the 
uptake of prefabrication has been faster (Ahamad, Azman, and Hussin, 2012). The biggest hindrance has 
been the lengthy delays in getting design approvals for prefabricated buildings. Different territorial 
authorities’ requirements for prefabricated housing can vary significantly (BRANZ, 2012). Additionally, 
local community consents can also prevent high density housing development as they are often 
perceived as unacceptable for local area image (Manley, Miller, and Steinhardt, 2013). However, the 
MultiProof initiative launched by the New Zealand government in 2010 introduced a streamlined 
consenting process for multiple-use building designs (Kennerly, 2019) which resulted in faster building 
consents for standard prefabrication designs. 
 
2.2. Perceptions around prefabrication 
The concept of prefabricated design and construction which is stereotypically perceived as bland 
and inflexible has a long-standing adverse history. The general opinion is that prefabrication lacks 
individualisation to client needs due to mass production. Prefabrication has varying degrees of 
acceptance in the construction industry although is an important way to address issues of housing 
affordability and accessibility of architectural design to a wider audience (Bell, 2009). Flexibility of 
design can ensure a greater enthusiasm towards prefabrication (Blismas and Wakefield, 2009). 
However, last stage design changes should be discouraged as this may create challenges for 
construction companies who are using prefabrication (Goulding and Nadim, 2011). This potential 
problem can be overcome by ‘an early design freeze [which] is necessary to allow an early start of 
production for the required parts and modules’ (Rahman, 2013, p.71). 

However, with recent developments around sustainable designs and emphasis on affordable 
methods of construction globally, prefabrication is now considered a viable construction option 
(Bell, 2009) and is slowly being considered as a modern-day alternative building solution with 
changing perceptions around the technique. There is growing interest in prefabrication as there is 
growing recognition of its potential in increasing construction efficiency and performance, cost 
reduction and subsequent reduction in environmental impacts (Burgess, Buckett, and Page, 2013; Chen 
and Samarasinghe, 2020). Furthermore, prefabrication can be considered effective as a method to 
combat inflated housing demands by creating prefabricated apartments, town houses and high 
rises. Since 2008, contemporary prefabricated housing has become popular in New Zealand as a 
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design option mostly for holiday houses or second homes. Designs include unfolding elements to 
create greater floor areas such as port-a-bach fold down deck and HABODE 's butterfly roof 
(Scofield, Potangaroa, and Bell, 2009).  
 
2.3. Future developments 
Currently, New Zealand has limited viable designs and products; a wider range of options for offsite 
solutions are needed for the growing housing demand (Scofield, Potangaroa, and Bell, 2009). The local 
market has a limited number of companies that offer state of the art, desirable prefabricated homes, 
which could be the leading factor for the slow uptake of prefabrication in New Zealand. For new 
and emerging companies, the challenge is to provide a successful prefabricated model for New 
Zealand. However, New Zealand is challenged by a smaller consumer market and volatility to 
international macroeconomic conditions. Additionally, shortfalls within the supply chain lead to 
high material costs and marginal savings (Mirus, Patel, and McPherson, 2018). For prefabrication to 
be economically viable, several approaches could be taken such as advancing innovative systems 
through research and development, collaborations between industry and tertiary institutions, 
architect-designed housing models to target a specialised niche market, utilising marketing tools 
such as show-homes, plan- books and housing events, and large production runs matched by market 
demand (Bell, 2009; Scofield, Potangaroa, and Bell, 2009). The progress towards prefabrication in 
New Zealand is slow and greater research and development is needed to propel this industry. There 
is currently a high demand for residential housing throughout New Zealand. The residential housing 
market is heavily underdeveloped and conventional building methods are proving too expensive and 
slow to meet the growing demand.  

2. Research approach and methods 
The study employed a face-to-face survey research approach focusing on New Zealand based 
prefabrication industry professionals with the aim to seek their views and opinions. Surveys are best 
suited when the researcher wants factual information relating to groups of people: what they do, what 
they think and who they are in an attempt to establish patterns of activity within those groups or 
categories of people (Denscombe, 2014). Questionnaires, followed by semi-structured, face-to-face, in-
depth interviews were the major methods of empirical data collection. A purposive sampling was used 
to select the study’s participants. 

Seven prominent New Zealand based prefabrication companies participated in this project. Fourteen 
industry professionals from across New Zealand were surveyed to gain an insight into beliefs, common 
misconceptions and the reality of using prefabricated construction methods. All fourteen of the 
participants completed demographic and ordinal scale questionnaires. Furthermore, ten of the fourteen 
respondents later participated in semi-structured interviews.  

3. Results 

3.1. Questionnaire Outcomes 

The participants in the research represented various occupations within the prefabrication construction 
industry – architects/designers, project managers, quantity surveyors and sales/marketing professionals. 
The years of experience in the prefabrication industry varied (this is not the length of general 
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construction industry experience). All participants worked on residential projects but four worked on 
both residential and commercial prefabricated buildings. The projects ranged from $100k – $1m, which 
is the price range of residential buildings in New Zealand, to $2M - $10M values for commercial projects. 
Auckland had the most prefabrication projects underway. There is clearly a stronger prefabricated 
presence in the North Island compared to the South Island, which is likely due to population spread. 
(Table 1). 
 
 

Participants’ demographic data 

 
Current position 
within the prefab 
industry 

Years of 
experience 
within the 
prefab 
industry 

Type of projects Average 
project value  Area covered 

1 Architect/Designer 5 - 10 years Residential 500k – 1m Auckland, Christchurch 

2 Architect/Designer 1 – 3 years Residential 500k – 1m Nation wide 

3 Architect/Designer 1 – 3 years Residential 500k – 1m Auckland, 
Queenstown 

4 Project Manager 5 - 10 years Residential, 
Commercial 

500k – 1m, 
1 – 2m Auckland 

5 Project Manager 3 - 5 years Residential, 
Commercial 

100 – 500k, 
500k – 1m Auckland 

6 Project Manager 1 – 3 years Residential, 
Commercial 100 – 500k North Island 

7 Quantity Surveyor 1 – 3 years Residential 500k – 1m Northland 

8 Quantity Surveyor 1 – 3 years Residential 100 – 500k Wellington 

9 Quantity Surveyor 3 - 5 years Residential, 
Commercial 

100 – 500k, 
500k – 1m Waikato 

10 Sales/Marketing 1 – 3 years Residential 100 – 500k, 
2 – 10m Nation wide 

11 Sales/Marketing 1 – 3 years Residential 100 – 500k Auckland 

12 Sales/Marketing 3 – 5 years Residential 500k – 1m Queenstown 

13 Sales/Marketing 1 – 3 years Residential 500k – 1m Waikato 

14 Sales/Marketing 1 – 3 years Residential 100 – 500k Auckland 

Table 1: Participants’ demographic data. 
 
The participants were given a range of statements to rate on a scale of 1 (Strongly disagree) to 5 

(Strongly agree). Figure 1 clearly shows that there was strong agreement within the industry that 
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prefabricated methods reduced construction waste, improved construction time and reduced cost 
compared to conventional buildings methods.  

 
Figure 1: Attributes of prefabrication. 

The participants also believed that quality and design have a strong influence on purchasers when 
choosing prefabricated homes. When it came to addressing accessibility to architectural design through 
prefabrication, a strong proportion of replies came back neutral.  

3.2. Interview Outcomes 

3.2.1. Drivers of prefabrication 

Most participants identified the current legislation as being the biggest hindrance to the slow uptake of 
prefabrication in New Zealand and felt strongly that the government could be doing more to support the 
prefab industry. Lack of customer knowledge and confidence in prefabrication were the other common 
reasons for the slow uptake. More investment, training and research and development were voiced as 
key factors that need enhancing. The need for overseas skilled labour to help drive the industry was also 
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highlighted as a way to reduce a potential labour shortage in New Zealand. “More positive marketing is 
needed as well as education around the technology used and sustainability of the product” 
(Sales/Marketing2, Interview, 9 September 2019). One participant mentioned that more could be done 
to advertise prefab homes and information to the public via media platforms like TV and publications.  

3.2.2. Current state of development of the New Zealand prefab industry 
Half of the study’s participants were of the opinion that targeting offshore markets could improve the 
market size: “targeting offshore markets would provide more brand exposure and access to more 
international suppliers who offer more competitive pricing” (Sales/Marketing1, Interview, 2 September 
2019). However, some participants mentioned that because offshore markets were already markedly 
more advanced than New Zealand they could see New Zealand as their potential market. One 
participant preferred to deal with onshore clients in order to minimize risks.  

Most participants shared the view that there were limited pre-finished products available in the 
market. Currently, panelised systems seem to be undergoing development within the industry. “Our 
design revolves around the most efficient way to use the panels” (Sales/Marketing2, Interview, 9 
September 2019). The participants also believed that up-scale manufacturing with larger factories was 
needed to improve the industry. The two most experienced participants felt that improving speed and 
delivery of prefabricated projects was essential. “Upscale of manufacturing needs to be on par with car 
manufacturing to have an effect” (Architect1, Interview, 4 September 2019). In addition, more design 
freedom and flare were needed which strengthens the view that prefabrication has design restrictions.  

3.2.3. Benefits of prefabrication 
All participants agreed that the most beneficial aspects of prefabrication were around reduced cost, 
saved time and less generated waste. Being able to design around available material sizes creates less 
waste “reduction in waste gets better with every build, modules are designed around materials available 
i.e. sheet sizes” (General Manager1, Interview, 10 September 2019). The benefits around building out of 
the weather in controlled environments was also a key benefit compared to conventional building 
practice. “Building in a controlled environment, with no influences from the weather and minimal onsite 
disruptions is a key benefit of prefabrication” (General Manager1, Interview, 10 September 2019).  

3.2.4. Factors influencing clients’ decisions 
The majority of participants made it clear that design plays an important role for clients choosing a 
home. The design and size of homes were seen as determining factors when clients were considering 
between conventional or prefabrication methods. “Design restrictions with prefab are timber floors vs 
concrete” (Architect1, Interview, 4 September 2019). Generally, minor dwellings did not receive much 
design input unlike larger homes. Some participants mentioned that clients are willing to make the 
sacrifices around design if there were time and cost saving benefits. 

All participants stated that time and cost were the most influential factors which lead to people 
choosing prefabricated homes. “Money saved due to time saved with borrowing/loans, quality and time 
efficiencies, customers are surprised at the level of quality” (Architect1, Interview, 4 September 2019). 
Interestingly, multiple participants mentioned that prefabricated homes were not as economical as 
perceived. “A prefabricated home isn't necessarily cheaper than a conventionally built home, the cost is 
currently very similar” (Architect1, Interview, 4 September 2019). One participant also made the point 
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that it is a “misconception that prefab is quicker than conventional building” (General Manager2, 
Interview, 12 September 2019).  

4. Discussion 

4.1. Review of the Building Consent process in the light of prefabrication 

The research highlighted that prefabrication has great scope in the New Zealand market. The 
participants expressed the view that prefabrication had potential to help the housing shortage in New 
Zealand. They made it clear that it could be extremely beneficial if large volumes of affordable houses 
could be supplied to the market quickly. However, one of the major hindrances for prefabrication was 
government legislation and council regulations. The uptake of prefabrication can be fast forwarded by 
government intervention (Steinhardt and Manley, 2016). In a prefabrication report from 2012, BRANZ 
suggested that there was a general consensus within the prefabrication industry that the consent and 
compliance processes are easier for offsite construction after relationships are established with 
Territorial Authorities (TA). However, this does not seem to be the case as the consent process seems to 
be a significant issue for most companies. The participants highlighted that the building consent process 
is multi-layered and creates duplication of paperwork for prefabricated buildings. The current processes 
were deemed unfit for prefabricated methods of building. In addition, the building inspection process is 
set up for conventional building methods, and does not work for prefabricated buildings as they are 
built in stages and transported to different locations around the country. Inspections are carried out by 
multiple local authorities with different rules because of the building process. “Where multiple TAs are 
used due to the building being constructed in another jurisdiction, communication and coordination 
between parties concerned becomes vital, as interpretations of the Building Code vary between 
jurisdictions” (BRANZ, 2012, p. 28). It is evident with responses in the interviews that not a lot has 
changed in the TA processes in the past few years and the building consent process for prefabrication 
buildings needs refining.  

4.2. Scope for mass production 

Mass production of panelised systems is the key to a successful prefabrication market. The study’s 
participants strongly believed that panelised systems and well-developed factories are the future for 
prefabrication. The majority of NZ manufacturers of prefabrication, or 64%, produce components or 
panels with the lowest degree of prefabrication while only 8% offer the highest degree of 
prefabrication, completed buildings (Moradibistouni, Vale, and Isaaks, 2018). Improving pioneering 
systems through research and development is key to the success of the industry (Bell, 2009). High levels 
of efficiency are achieved through automated systems, forest to finish, vertically integrated production, 
interventionist housing policy and the scale to warrant it, resulting in mass production with a daily 
output between 1 to 3 homes (Trainer, 2017). If New Zealand aspires for a prefabrication niche market, 
it should focus more on the mass production of pre-fabricated elements. Only then will the country 
reach a scale capable of reducing the housing shortage.  

4.3. Reduction in waste, time and cost 

The major benefits of prefabrication are an overall reduction in waste, time and cost and the added 
advantage of building in a controlled environment. Prefabrication offers time efficiency compared with 
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traditional on-site construction techniques (Chen and Samarasinghe, 2020; Moradibistouni and Gjerde, 
2017). Savings of up to $1,600 per week could be made by switching to prefabricated methods 
(BRANZ, 2012). “Reduced project cost, shorter project duration and on time delivery of projects is 
achieved through prefabrication” (Shahzad, Mbachu, and Domingo, 2015, p.198). It is anticipated that 
approximately 30,000 new homes will be needed in Auckland in the future (Kiernan, 2019) and 
prefabrication may prove advantageous due to reduced timeframes required to build homes 
(Prefab New Zealand, 2014). 

Furthermore, the findings of this research support claims in the literature that prefabrication results 
in reduced onsite wastage and reduced whole life cycle costs (Shahzad, Mbachu, and Domingo, 2015). 
When building occurs in a controlled environment, techniques used could lead to decreased 
consumption of energy and reduced emissions of Green House Gases (GHG) (Gorgolewski, 2005). It 
is evident that greater construction quality can be achieved through controlled prefabricated methods 
which in turn can lead to subsequent building waste reduction. Building in controlled environments has 
added advantages of completing projects faster than conventional builds.  

4.4. Design flexibility 

Design is one of the crucial factors that clients consider during the building process. Prefabrication is an 
important way to address accessibility of architectural design to a wider audience (Blismas and 
Wakefield, 2009).  New Zealand needs a wider range of options for offsite solutions to cater for the 
growing demand for housing. Currently the industry has limited viable designs and products to choose 
from at the design stage and have little faith that the products available will meet the needs of the 
projects (Scofield, Potangaroa, and Bell, 2009). The findings of this study also highlighted that design 
plays an influential role when clients weighted options around prefabrication or conventional builds. 
The participants noted that clients weighed between either design or functionality and cost. One 
participant strongly believed that design was the overarching factor for the success of any company. 
Although there were limited designs for prefabricated buildings, it is evident through this research that 
there is also a strong enthusiasm around implementing architectural design in prefabricated housing.  

4.5. Positive advertising and marketing 

Prefabrication relies heavily on client preferences; the research participants believed that there needs to 
be more investment in educating the consumer market around the benefits of prefabrication through 
marketing and brand awareness. Negative or inferior marketing of prefabrication is one the major 
reasons for the slow uptake in the market (Bell, 2009). The industry needs to apply more contemporary 
approaches like marketing instruments, housing shows, magazines, and show homes to enhance the 
industry and ensure information is accurate and readily available (Scofield, Potangaroa, and Bell, 
2009). With greater advertising, the market for prefabrication will broaden. By investing in the positive 
marketing of prefabricated homes, a different perceptive can be given to the public making them aware 
of the new sleek, contemporary architectural designs available. Raising consumers’ awareness of the 
benefits of prefabrication such as the improved quality of materials used, reduction in time and 
potential cost savings, is essential for its success. Secondly, by partnering with companies to offer 
incentives to buyers to choose prefabricated over conventional homes is needed. This will boost sales 
which will in turn stimulate growth, production and technologies within the industry to help speed up 
processes. As the research shows this can have many benefits to the industry such as reduced 
construction waste and cheaper homes through mass production, creating simultaneously more jobs for 
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skilled workers. 

5. Conclusion 
In conclusion, prefabrication has great potential in the New Zealand construction market. The 
participants made it clear that the benefits of prefabrication far outweigh the negatives. Prefabrication 
has a number of advantages over conventional methods of construction such as reduction in time, costs 
and wastes, better quality materials, and faster build time due to controlled environments. With 
appropriate government legislation and robust council processes, extensive marketing and education 
around the quality of available products, prefabricated homes could become a market leader in 
providing affordable housing in New Zealand. 

The study has a number of limitations that need to be taken into consideration: first, the relatively 
small sample of participants due to the study’s time constraints; second, the short length of experience 
in the prefabrication industry, although this is not the total years of construction industry experience; 
and third, a possible bias in the responses due to the participants’ prefabrication background painting a 
more positive picture overall. To counteract this issue participants from conventional building 
companies could also be surveyed to give a more diverse account of industry perspective on 
prefabrication. 

It is recommended that Central and Local government as well as the residential construction industry 
invest in the research and development of prefabricated methods of construction. This will help existing 
prefabrication companies to grow and reach levels of production needed to supply the volume of 
housing to stimulate the market adequately. Without this investment the industry cannot grow at a 
sufficient rate to supply an adequate number of homes to the market. 
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