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ABSTRACT: A recent Master of Architecture thesis on prefabricated housing in New Zealand found 
that research and development (R&D) are key areas for future emphasis. R&D can potentially benefit 
from tertiary institutions working in collaboration with the design and construction industry. This edge 
between academia and industry is where prefab’s potential lies.  

This paper aims to identify, investigate and highlight attempts at collaborative relationships between 
tertiary institutions and the design and construction industry in New Zealand. It begins by looking at 
international precedents of design-and-build studios teaching through the medium of prefabrication, 
before it looks at New Zealand case studies of research: industry collaborations. 
 
Case studies from New Zealand’s three architecture schools at Auckland University, Unitec and 
Victoria University of Wellington are documented. Issues and opportunities around these collaborative 
relationships between tertiary and industry sectors are summarised. The role of communication is 
discussed, leading to the introduction of the industry organisation PrefabNZ and the national prefab 
exhibition. The paper concludes by encouraging an increase in collaboration between academia and 
industry. 
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INTRODUCTION 

‘Kiwi Prefab’, a recent Master of Architecture thesis on prefabricated housing in New Zealand, found that the two key 
areas for further development are research and development (R&D) and marketing and communication. (It should be 
noted that prefabrication, known also as prefab, is sometimes referred to as offsite construction, literally means any 
part of the building constructed away from the final site.) A specific recommendation to improve prefabrication R&D is 
for tertiary institutions to work in collaboration with the design and construction industry in integrated programmes. A 
specific recommendation to improve marketing and communication is to encourage architecture schools to 
incorporate design-and-build studios into their curriculum, in collaboration with the design and construction industry. 
This edge between academia and industry is where prefab’s potential lies.  

This paper aims to identify, investigate and highlight attempts at collaborative relationships between tertiary 
institutions and the design and construction industry in New Zealand. It begins by looking at international precedents 
of design-and-build studios teaching through the medium of prefabrication, before it looks at New Zealand case 
studies of research: industry collaborations. The aim is to discuss contemporary case studies of collaborations 
between academia and industry, to uncover issues and opportunities, and to summarize about effective methods to 
enhance the uptake of prefab at this collaborative edge. The case study is used to form a body of knowledge, from 
which conclusions can be drawn. 

1. SETTING THE SCENE FOR COLLABORATION 

In any industry context, research and development is imperative at the start-up stage and to stay ahead of the 
market. In the design and construction industry, prefab research and development is challenged by widespread 
resistance to innovation. In New Zealand, historical collaborations from the 1950s between government and 
businesses enabled much progress to be made in tackling housing issues – some of the tangible results include the 
pre-nailed roof truss and wall frame which are now integrated into our traditional construction culture. 
 
A specific prefabrication challenge is the historical misperceptions which are abundant and create barriers to its 
uptake (Pan, Gibb and Dainty, 2005). Widespread misperceptions of repetition, flimsy, cheap, temporary, poor quality 
and prefab as an end-product, rather than a means of construction, show that there is a clear need for a re-education 
process. The opportunity is then about how to change perceptions at a number of levels; from the government, 
construction industry and architecture profession through to the end-consumer. Collaborations between these parties, 
based on sound communication practices, should then go some way to correcting these misperceptions and flow on 
to increase prefabrication uptake. 
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Cross-fertilisation of skills and technologies between sectors is another way to encourage innovation, as seen by the 
current use of computer-controlled techniques from the manufacturing industry being applied to design and 
construction. The new buzz-words of Building Information Management (BIM) and inter-operability hint at a more 
collaborative digital future where three-dimensional (3D) models can be shared and worked on jointly in real-time 
amongst a range of stakeholders throughout the design and construction process. Tertiary architecture education is 
embracing this new factory-to-file age and many project models are now fabricated by workshop machinery such as 
Computer Numerically Controlled (CNC) routers, laser-cutters and 3D printers – on the edge between hand-craft and 
computer-control. 
 
But the reality is that many of these innovative projects rarely make the journey beyond the flow from computer to 
workshop to exhibition-space. There is relatively poor communication between universities and industry, and further 
developments into this space often rely on word-of-mouth and personal connections. The issue of poor 
communication is the major impediment to the adoption of new technologies and products (Paevere and MacKenzie, 
2006). This issue of communication will be looked at with interest in the following precedents and case studies. 

Some ideas to improve direct contact between universities and industry are through presentations and lectures, and 
student participation in design-and-build studios. There are many research projects, design studios and design-and-
build programmes at universities overseas, yet only one is established in New Zealand – at Auckland’s Unitec (Fig.1). 
This programme will be discussed in a case study below. New Zealand polytechnics currently use design-and-build 
studios to teach carpentry students first-hand techniques and the homes are then auctioned off to the public. 

So how are these changes going to happen? The existing housing industry shows that it is small incremental 
changes which are most readily accepted. Industry opinion is that, “the vast majority of successful innovations result 
from a stream of small incremental changes” that work together to influence behaviour (Foxall quoted in Barlow, 
1999). Small changes will ensure enduring change. It follows then, that the method should be to teach prefabrication 
innovations into an existing education base, such as tertiary students, to ensure widespread and established uptake 
of prefabrication technologies into the future. 
 

 
 

Figure 1: Unitec design-and-build students at work constructing a prefabricated module. 
Source: Kenworthy, A. (Dec/Jan 2008/09) A Fine Bach (of Students) Home New Zealand, 135. 

 
2. INTRODUCING INTERNATIONAL COLLABORATIONS 

Prefabrication technologies are incorporated into university design courses in the United States, Europe and United 
Kingdom. Leading United States architecture schools such as Harvard, Yale, Massachusetts Institute of Technology 
(MIT) and Columbia all offer design-based studios on manufactured housing. Many of these studios are headed by 
architects who combine practice with teaching to develop innovative prefab prototypes. Other university-led 
prefabrication programmes in the United States are the University of Virginia School of Architecture’s 2006 ecoMod 
project series, the Prefabrication Laboratory at the University of Texas, the Catholic University of America’s School of 
Architecture and Planning’s Nomadic Transit Module, the University of Colorado’s 2007 TrailerWrap, Tulane 
University’s Greenbuild, and Canada’s McGill University School of Architecture’s Grow Home and Next Home 
projects. Designing and constructing prototypes not only educates students in design-and-build methods but also 
educates the wider public through exhibitions and events. None of these programmes could exist without some type 
of relationship with the wider design-and-construction industry.  
 
In Europe, the Royal Danish Academy of Fine Arts School of Architecture’s Centre for Industrial Architecture 
(CINARK) is dedicated to research and education of the architectural potential in prefabrication. Copenhagen is also 
home to the Foundation Realdania’s Building Lab DK, which was active between 2005 and 2008 as an innovation 
unit to improve coherence between construction firm initiatives in mass-customisation. In Germany, a university and 
professional relationship has spawned a commercial prefab product. Architect Richard Horden collaborated with 
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architecture students at TU Munich and Austrian architects Haack and Hopfner to produce the Micro Compact House 
(m-ch) which went on to be exhibited at the Museum of Modern Art in New York in 2008. 
 
The United Kingdom’s University of Salford recently launched a new master’s course in advanced manufacturing to 
address the increasing demand for prefabricated solutions – the first course of its kind in the UK. The British 
CommercialiSE initiative creates opportunities for collaboration between businesses and leading universities. This 
scheme is made up of 11 industrial sectors, including the Built Environment Sector, and provides funding assistance, 
collaborations, mentoring and training to improve the relationship between industry and tertiary institutions. 
Loughborough University has produced a wealth of prefab research, is home to prefabrication expert Alistair Gibb, 
and has a dedicated Innovative Manufacturing and Construction Research Centre. These are just some of the 
international precedents that link industry with university-led design-and-build programmes. There are opportunities 
for New Zealand universities to learn from and perhaps emulate these programmes. 
 
3. INTERNATIONAL PRECEDENTS 

 3.1. Studio 804, Kansas, USA  
One of the more well-known United States design-and-build studios is Studio 804. It is a self-funded, not-for-profit 
corporation affiliated with the University of Kansas School of Architecture and Urban Design since 1995. Studio 804 
provides students with critical knowledge that prepares them for their future work as young architects.  Each year 
since 2004, the studio has created a new modular housing iteration for a wait-list of social housing developers and 
documents progress on its website (Fig.2). Studio 804’s 2006 Modular 3 was one of the winners of Architect 
magazine’s ‘Home of the Year’ award, an acclaim that is recognised by the wider architecture profession.  

All aspects of the building process, with the exception of the licensed trades (electric, plumbing, and heating/air 
conditioning), are carried out by the students over the course of a single semester. This includes everything from 
initial design to finished construction and documentation.  In an effort to work as expeditiously as possible, they 
employ methods of prefabrication, building in modular units and transporting the final product to the site.  The 
programme has been developed as a stand-alone model by its founder, Dan Rockhill. Rockhill’s programme operates 
on a user-pays basis with construction materials either bought or donated by businesses, and the resulting house 
sold on a cost-price basis to recoup basic costs.  

In a personal interview with Dan Rockhill in July 2010, he said that he does not view Studio 804 as a collaborative 
exercise with industry. However, research indicates that it does provide an example of an academic programme 
operating within traditional industry space. It is literally on the edge between classroom-based learning and the 
established design and construction industry. It successfully brings full-scale innovative research to life as built form, 
and results in a habitable dwelling for sale on the open market (Fig.3). 

  

Figure 2: Sustainable Prototype by Studio 804, 2008. Source: http://www.studio804.com/. 
Figure 3: Studio 804’s Prescott Passive House is for sale, August 2010. Source: http://www.studio804.com/. 

 

3.2. ‘Home Delivery’ exhibition at Museum of Modern Art New York, USA 
In July-October 2008, the Museum of Modern Art (MoMA) New York designed and hosted the ‘Home Delivery: 
fabricating the Modern Dwelling’ exhibition, by curator Barry Bergdoll and Peter Christensen. This exhibition 
showcased over 200 years of prefabrication history and 100 artefacts, with five full-scale built exhibits assembled at 
an outdoor site adjacent to the museum. The five outdoor exhibits varied in their prefabrication typologies but all were 
the result of collaborations between tertiary institutions, architecture professionals and the construction industry. 
Innovative and provocative built housing exemplars were made real, interactive and tangible to the wider public, who 
could then be overheard pondering how to inhabit the dwellings, with comments such as where to put their couch! 
This was the edge where the public met academia and the industry, to marvel, wonder and be provoked. Two of 
these ambitious exemplars are explained more fully below. 
 
Massachusetts Institute of Technology (MIT) architecture professor Larry Sass created the yourHouse digital design 
system with a team of students, and exhibited a prototype titled ‘Digitally Fabricated Housing for New Orleans’ 
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(Fig.4). The system comprised laser-cut, puzzle-type plywood pieces assembled in just a few days by untrained 
workers using only rubber mallets. This system potentially enables architecturally-designed housing to be accessible 
to developing countries through e-mail and a table-top laser-cutter. It is an example of innovative housing at the edge 
between architecture and affordability – a tantalising and thought-provoking interface!  
 
The crowd favourite was Stephen Kieran and James Timberlake’s Cellophane House which emerged from previous 
research-based experiments that their architecture practice had been involved with, namely the SmartWrap Pavilion 
and Loblolly House (Fig.5). The KieranTimberlake architecture firm is committed to research, development and 
innovation through new materials, processes, assemblies and products. In 2003, they published the book 
‘refabricating ARCHITECTURE’ which examined how manufacturing methodologies are poised to transform building 
construction.  KieranTimberlake integrates research into design, with an emphasis on creativity and innovation in new 
processes, new organizations, new materials and as yet unformed opportunities, unlocked by the collaboration of 
architects, consultants, builders and client. The firm dedicates four professionals and 3% of gross revenues to 
ongoing research. Cellophane House was the result of integrated collaboration between the architects, consultants, 
fabricators, and suppliers from the inception of the project. The extensive list of collaborators included: Kullman 
Buildings Corp.; Arup; Bosch Rexroth; DuPont Teijin Films; 3M Window FilmsTM PR 70 Prestige Series; Miele; 
Duravit; and ICI Paints. 

  
 

Figure 4: ‘Digitally Fabricated Housing for New Orleans’ by Larry Sass and MIT. 
Source: Bergdoll, B. and Christensen, P. (2008) Home Delivery, MoMA:New York, 202. 

 Figure 5: Cellophane House by Kieran Timberlake at Home Delivery, New York, 2008 (Pamela Bell). 
 
3.3. International Design-and-Build Competitions 
 Current international competitions such as the United States Department of Energy Solar Decathlon and the 
Lifecycle Building Challenge (LBC) enable students, academics and practitioners to submit solutions side-by-side. 
Housing competitions have a role to initiate debate and expose design innovations to the wider construction industry 
and public alike. The Solar Decathlon challenges 20 collegiate teams to design, build, and operate solar-powered 
houses that are cost-effective, energy-efficient, and attractive. The winner of the competition is the team that best 
blends affordability, consumer appeal, and design excellence with optimal energy production and maximum 
efficiency. A closer look at New Zealand’s first entry into the Solar Decathlon competition is in the FirstLight case 
study below.  

4. NEW ZEALAND CASE STUDIES 

Case studies of collaborations between academia and industry from New Zealand’s three architecture schools at 
Auckland University, Unitec and Victoria University are explored below.  

4.1. Design/Build Studio, Unitec, Auckland 
Since 2008, Unitec has been running a Masters level programme for its architecture students under the leadership of 
high-profile sustainability architect Dave Strachan of Strachan Group Architects (SGA), in conjunction with industry 
and media. In 2010 it is in its third cycle, with the first two years combining to complete living and sleeping units for a 
Northland property (Fig.6 and 7). This property was successfully auctioned for a national televised charity fundraiser 
in 2009. 

The programme is run by SGA in a similar manner to any other professional job in an architect’s office. SGA receives 
assistance from architect Marshall Cook during the design phase. The students also have design input and then 
developed documentation is produced by SGA. A celebrity builder, Cocksy, assists with construction on site. His 
profile has been instrumental in securing industry support from material suppliers that he has strong affiliations with, 
such as Carters.  Within the academic institution, there is strong support for the programme at a head-of-school level. 
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In 2010, an external joint visiting board gave Unitec a great report, and also requested that the Design/Build Studio 
become a core feature of the curriculum. This is very high praise indeed! 

The programme is run on a very tight time-frame, using standard construction methods to build a transportable, or 
complete prefabricated building. Innovative construction systems include laminated vaneer lumber (LVL), new types 
of timber joinery, and a structurally insulated panel (SIP) roof system in collaboration with Metalcraft Thermospan. 
The programme is collaborating with plywood manufacturer Plytech to develop a new cladding system. There are 
also collaborative links in digital fabrication with another tertiary institution, Auckland University of Technology (AUT). 
Unitec also has a working relationship with Holmes Consulting. In a personal interview in July 2010, Dave Strachan 
said that, “academics have a fear of real world stuff going on, so it has taken a bit (of work) to not let them be 
threatened by it.” This work is paying off; as the profile and credibility of New Zealand’s only integrated design-and-
build studio becomes firmly established. Future intended collaborations will be with more engineering support for 
innovative building materials, such as SIPs, and their code compliance in New Zealand conditions. 

   
 

Figure 6 and 7: Unitec Auckland Design/Build students with architect Dave Strachan, and design model. 
Source: Kenworthy, A. (Dec/Jan 2008/09) A Fine Bach (of Students) Home New Zealand, 135. 

 

4.2. PassivHaus Project, Auckland University, Auckland 
PassivHaus New Zealand (PHNZ) is a joint initiative between academics, practitioners and industry partners aiming 
to design, build and monitor this country’s first house meeting international Passive House standards (Fig.8). A 
Passive House is a building in which indoor air temperatures above the World Health Organization recommended 
minimum comfort level of 18°C are maintained year round without active heating and cooling systems. The research 
project was set up in 2009 at the School of Architecture and Planning at the University of Auckland. It examines how 
to develop the Passive House concept, considering specific New Zealand conditions, in terms of climate, construction 
methods and materials. It aims to design and build a prototypical unit, developing a system of industrialized, 
prefabricated elements that allow economically optimized production and quality control. 

The PassivHaus Project team, expertise and responsibilities includes: Paola Leardini, Andy Ong and Kara Rosemeier 
(University of Auckland – design, monitoring, simulation), Murray Durbin (Carters – construction details and 
materials), Thomas van Raamsdonk (Pro Clima NZ – detail development), Baden Brown & Jon Iliffe (Ecobuild 
Developments – construction management), and Paula Hugens (GREEN Being structural engineering). In a personal 
interview with Paola Leardini in July 2010, she said that the team dynamic considers individual contributions in terms 
of expertise, in order to create synergy without competition. The project is ongoing and the nature of the collaborative 
relationship is still being tested. Potential challenges include communication over distance, as the project members 
are spread over the North Island. The working collaboration is enhanced by a common interest in innovation and 
creating an exemplary high-quality living environment. Most of the team members share a similar background in 
architecture or engineering, so they share a common ‘language’ and a good understanding of the design and 
construction process. Regular face-to-face meetings are used to discuss important issues, with a regular exchange of 
emails and use of video conferencing facilities between these meetings. 
 
The PassivHaus Project is very experimental and still at a very early stage. The academic input allows a research 
focus that drives the project forward to increase awareness of building, and living, quality for both builders and 
clients. The team believes an emphasis on its energy-efficient sustainable design and construction process will lead 
towards more opportunities within the industry. Project leader, Paola Leardini comments that, “it is already clear that 
economic interest cannot be the only driver” – testament to the valuable input of the academic research component. 
Together, academia and industry are able to achieve outcomes that could not be pursued under purely commercial 
imperatives. 
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Figure 8: Auckland University’s PassivHaus design (courtesy PassivHaus). 
 

4.3. FirstLight, Victoria University, Wellington 
In October 2011, over a period of three weeks, over 300,000 people will converge on Washington DC’s National Mall 
to view the Solar Decathlon housing entries. Victoria University of Wellington will be staging the only southern 
hemisphere entry in the eight-year history of the competition. It is aptly called FirstLight, and like the other entries, will 
be powered by solar energy alone (Fig.9). New Zealand will be one of only four countries other than the United 
States, and one of only 20 finalists in the competition. The teams fiercely compete to design, build and operate a 
solar-powered house that is cost-effective, energy-efficient, and attractive.  These teams spend almost two years 
creating houses which are put through a series of ten contests to evaluate their aesthetics and measure their 
performance.  

The houses are designed for ease of assembly and mobility. It is more than 13,500 kilometres from Wellington to 
Washington DC. The complete bach-like house will be prefabricated and transported in modular sections to be 
combined on site in one week. People here in New Zealand will also get the chance to take a look around the house.  
The high-tech bach will be built in Wellington in 2011 and displayed for the public before it is dismantled and shipped 
to the US. This is a huge opportunity to showcase our country’s innovative building systems. 

In terms of collaboration, the team is at the very early stages of construction detail development and forming industry 
alliances for material supplies, transport and manufacture in order to fabricate the modules for travel. The outcome 
will be watched keenly. 

 
Figure 9: Victoria University’s FirstLight design (courtesy FirstLight). 

 
4.4. Jigsaw House, Victoria University, Wellington 
Lecturer and academic Mark Southcombe, with research assistance from Lisa Cumming, have developed the 
Jigsaw House project at Victoria University of Wellington’s School of Architecture and Design (Fig. 10). It began 
life as an affordable housing project. It consists of a layered vertical volume with varied habitable spaces, including 
an outdoor area. It is intended as a compact studio or bach. A series of design research projects studying 
prefabrication and potential for file-to-factory output have resulted in an interlocking plywood system that has 
undergone structural testing and further refinement of the jointing system in particular. 
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The development process has focused on a series of laser-cut scale models and a number of full-size panels have 
been fabricated by CNC-router. These methods would allow the final house to be assembled with ease and speed. 
The project’s intention is to achieve a construction system that incorporates both insulation and structural 
properties, and uses its innovative fabrication as a basis for an expressed aesthetic. A translucent building wrap 
and transparent weather-resistant skin will enclose the house, completing the system. 

Discussions are currently underway with plywood suppliers and despite limited time being put into this 
relationship-building, there is considerable interest.  

 

Figure 10: Victoria University’s Jigsaw House design (courtesy Mark Southcombe). 
 
5. SUMMARY  

This paper identifies international precedents and local case studies for collaborative projects between academia and 
the design and construction industry. Many of these are in very early stages of inception, so the information available 
is limited. The issues and opportunities identified so far are focused on the time and energy commitment to the team 
and the communication resources. There is a need to create clear, timely communication about project updates, 
using available technologies such as teleconferencing and Skype, when face-to-face is not available. There is a need 
to communicate clearly from academia to industry about potential benefits and opportunities that may arise from 
bringing innovative ideas to life. Once produced, issues around shared intellectual property and the final resting place 
of the created product will come to life. The succession plan for these objects should be part of the initial planning 
discussions within collaborative relationships.  

As architect Dave Strachan points out, there is an existing fear of these types of relationships, and involvement 
across traditional academia: industry boundaries. However, the rewards have been shown to be far-reaching. 
Unitec’s Design/Build programme is so successful at educating and attracting students and industry, that is becoming 
a core part of the curriculum. Beyond the initial barriers, it has been proven that more can be achieved together than 
alone. As Paola Leardini points out, the research-initiated outcomes could not be undertaken when cost is the pure 
motivator. 

On communication, it would seem that industry is keen to collaborate with innovative projects and new ways of 
thinking, but the barrier is in getting the information out from the institutions and out into the real world. There is 
scope for improved communication channels that are singular, strong in voice, and don’t contribute to the already 
noisy amount of information that bombards the industry on a regular basis. 

6. NEXT STEPS  

So what are the communication channels that can help facilitate collaboration between academia and industry? 
 
6.1. PrefabNZ Incorporated 
A key recommendation to come out of the ‘Kiwi Prefab’ thesis was for a holistic industry association to coordinate 
marketing and communication methods that will connect academia with industry. The currently disparate and 
competitive nature of the industry means that few members are working together to advance the future of 
prefabrication in our country. This attitude will need to change to enable collaboration between tertiary and industry 
sectors to advance. Representatives across the design and construction industry met in February 2010 at the Kiwi 
Prefab Workshop and concluded that an association was needed. A ten-member steering group was established and 
has since evolved into the non-profit incorporated society, PrefabNZ. This organisation is committed to re-educating 
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the public about the merits of prefab and to responding to industry membership needs. PrefabNZ has a role to 
facilitate collaborative networking, re-education across the industry and development of innovative opportunities 
amongst members. It will focus on core activities of networking events, the creation of a portal website and monthly 
informative e-newsletters. The second Prefab Workshop was successfully run in Auckland in September to a wide 
range of attendees from specifiers to manufacturers and researchers. PrefabNZ is committed to matching up 
research with industry, with government, and with end-users, the all-important public consumers. 
 
6.2. National Prefab Exhibition 
Other key ‘Kiwi Prefab’ recommendations were for a national exhibition and a highly-illustrated book. Museum-based 
exhibitions enable members of the public to participate directly with prefabrication and be educated about its 
characteristics. Within Victoria University of Wellington’s School of Architecture and Design, an internally funded 
project is underway by Mark Southcombe and Pamela Bell to develop a national prefab exhibition in close 
collaboration with a national gallery, Puke Ariki in New Plymouth. The national exhibition will be opened in March 
2012 and run for 5 months. It will be sited within the context of MoMA New York’s ‘Home Delivery’ exhibition and will 
be New Zealand’s first extensive prefabrication retrospective. It will also feature provocative and innovative projects 
that are resutls of collaborations between academia and industry. Full-scale fragments and housing models will be an 
important tangible and interactive part of the exhibition to enable the public to fully experience architecture in three-
dimensions. The New Zealand case studies outlined in this paper will contribute to this exhibition. All aspects of the 
development, the staging and several of the exhibits themselves will be the result of collaborations between 
academia and industry. After development and showcasing at Puke Ariki, this exhibition will potentially tour to other 
locations in New Zealand. This will enable a wide-range of people to experience these innovative housing projects, 
learn more about prefab and to hear the researchers and professionals speak.  
 
CONCLUSION 

A direct approach to educating the widespread design and construction industry is needed. Design-and-build tertiary 
courses, along with lectures, workshops, events and publications offer a key way to educate future industry 
professionals. Prefabrication exemplars can also be demonstrated through publicly-accessible exhibitions and 
museums. There is the need for an ongoing communication emphasis through the range of collaborations at design-
and-build-type programmes in our architecture schools, through the industry portal PrefabNZ, and the development of 
interactive tangible artefacts at the national prefab exhibition. These opportunities need to be nurtured and revered by 
a well-connected and open-minded group of active professionals at the edge of academia and industry. 
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