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Abstract:  Increasingly, people in New Zealand are finding it difficult to get into housing that is affordable and that 
fits with their needs. Although the government is unwilling to see this as a looming crisis, it has addressed the problem 
by introducing means by which housing can be built more quickly.  A large proportion of the new housing is expected 
to be in the classification of medium density.  With some 30,000 new homes required in the short term in Auckland 
alone, the current situation presents an opportunity to rethink how medium density housing (MDH) is configured in 
New Zealand.  The paper develops a design framework for MDH that accounts for more sustainable, adaptable and 
affordable housing that can better meet the needs of New Zealanders now and in the future.  The research sets out 
the potential for MDH to make use of prefabrication and modular design to enable efficiencies today and flexibility in 
spatial configuration over the building’s lifetime.  The framework would inform design solutions that are more 
efficient to produce, more flexible for occupants and that would have higher sustainability ratings than those of 
speculative housing that is currently being produced. 
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1. Introduction 
According to media reports, New Zealand is in the midst of a housing crisis that is affecting people in all 
areas of the housing market (Sachdeva 2016). At the bottom rung of the ladder, a shortage of appropriate 
housing is leading to increasing numbers of people sleeping rough and living in temporary 
accommodation.  Across the country it is estimated that efforts to increase housing supply are falling short 
of their targets by up to 10,000 dwelling units per year and the severe housing shortage in some markets 
is seeing prices rise at alarming rates (Law and Meehan 2013).   

Many local authorities have become interested in compact housing typologies as an approach to 
address the shortfall.  In 2008 the New Zealand Government set up a taskforce to explore issues related 
to medium density housing (MDH) and to recommend how better intensification outcomes could be 
provided for.  Intensified areas use the land resource more efficiently, provide bases for public transport 
infrastructure and economic development, create opportunities for enhanced social opportunities and 
support energy efficiency initiatives (Urban Taskforce 2009).  However, there is considerable resistance 
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to housing intensification from people already living in the neighbourhoods where medium density 
housing is proposed.  To counter this, the government has taken steps to minimize local opposition to 
housing redevelopment and to streamline processes for large scale development (Government 2013, 
Government 2015).  There is evidence that projects are being built but progress toward meeting New 
Zealanders’ housing needs is almost entirely dependent on the private sector.  Even state sponsored 
housing is being built by private enterprise.     

The housing that gets built is largely determined by developers and their aversion to risk finds them 
repeating the typologies and methods that have been built previously and are known to be saleable.   
Although there are exceptions, the market seems unable to provide innovative solutions in the area of 
medium density housing. Is this good enough?  It would seem that opportunities exist to look at different 
forms of medium density housing, if only to enable people to choose.  This paper explores alternatives to 
the dominant ‘compact suburbia’ approach to MDH in New Zealand. In particular, there are opportunities 
to look at housing that is built more efficiently, performs better and that addresses the needs of people 
who might choose to live there.  This paper presents a review of literature in the field, leading to a design 
framework that will be used to develop alternative MDH models through a design research methodology.  
The projects will investigate production efficiencies, housing that will be adaptable to people’s 
circumstances over their lifetimes and that are created in ways that minimize our carbon footprint and 
energy use.    

2. Fundamental MDH design issues  
New Zealand’s housing density is low relative to other countries (Vale and Khajehzadeh 2016), reflecting 
a long-standing attraction to the quarter-acre section and amenity values associated with this iconic 
lifestyle. There are clear indications that New Zealand society struggles to accept housing at densities over 
30 dwellings per hectare (Turner, Hewitt et al. 2004), which in this context is the lower threshold for 
medium density.  Intensification is seen to jeopardise the traditional, if somewhat nostalgic, lifestyle on 
the basis that any move to build more apartments might threaten the existing value of standalone houses, 
neighbourhoods and communities (Chapman 2016).  This is reflected in the “nimby” (not in my back yard) 
reaction seen in the context of Auckland’s housing problems.  

Nevertheless, when done correctly medium density housing can be an effective intermediate step 
between quarter-acre suburbia and higher density apartment living.  MDH can help reduce the negative 
environmental and social impacts associated with urban sprawl, one of the key attributes that makes it 
attractive to many academics and policy planners (Sharpin 2006).  Two significant areas of concern are 
the way the infill development fits with its surroundings and the standard of residential amenity within 
the development (Popova and Aburn 2001).  These matters are representative of the tussle that takes 
place in private enterprise driven by the [largely financial] interests of the developer and those of local 
residents as well as those who will eventually come to live there.   

Environmental fit refers to the physical character of a new development and how it fits within an 
existing urban context. Intensification developments often take place in areas that have “developed a 
distinctive and unified character which is highly valued by their residents and, in some cases, is of heritage 
significance”(Judd 1993). Visual character of the built environment derives from many sources, but those 
relevant in a  discussion around infill residential development include the grain and scale of buildings, 
architectural style and form and landscaping (Popova and Aburn 2001).  It becomes important for 
designers to consider the appropriate extent to which the physical fabric of new development (form, 
scale, site plan, and site coverage) should fit with existing grain. Too little continuity within an urban 
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setting leads to a lack of identity and character in an overall area. Too much continuity leads to repetitive 
designs that lack individuality within an identified setting.  

 

 
 

Another issue that arises with increased density is the level of amenity residents are provided with.  In 
MDH the key residential amenity qualities are privacy, access to outdoor space, access to sunlight and 
outlook, sufficient space (Cooper Marcus and Sarkissian 1986, Dixon, Dupuis et al. 2001).  In the private 
context, a study conducted by Carroll, Witten and Kearns found that the biggest residential amenity issues 
for Auckland families and children in medium and higher density developments were security/safety, solar 
access/natural daylighting, privacy and a lack of private, outdoor, storage, kitchen and play space (Carroll, 
Witten et al. 2011). At a public scale, issues affecting the health and well-being of residents also arise from 
poor qualities of open public space, pedestrian accessibility/wayfinding, traffic and safety, vehicular 
access, street parking, noise and communal privacy. 

Effective urban intensification requires careful consideration for the provision of amenities, especially 
in a flexible MDH development where the relationship between buildings and outdoor space is subject to 
continual change. Judd notes that where quantitative measures of residential amenity (public and private) 
cannot be provided for, then the quality of the designed environment must be sufficiently high to meet 
the needs of residents.    

As density increases, the proportion of landscaped to built area decreases and dwellings 
become more closely related…..However, as the quantity of landscaped area decreases, 
quality of landscaped design becomes more important and strategic in relation to issues 
such as building scale, solar access, safety, security and privacy and requires closer 
integration with the design of building form (Judd 1993). 

Provision of on-site amenities such as access to ground level outdoor space, privacy and even dwelling 
floor space is often challenged as developers seek to optimise returns on sites that are often too small to 
allow for economies of scale (figures 1 and 2).  Land ownership is widespread in New Zealand and this can 
frustrate efforts to amalgamate residential sites in order to allow larger developments (Turner, Hewitt et 

Figure 1: The quality of outdoor living space in MDH 
developments is often low.  In this case concerns for 

absolute privacy combine with very small surface area 
to create what is likely to be a dark and dreary space for 

residents.    

Figure 2: The quality of the ground plane in 
MDH developments is often compromised 
because of provisions made for access for 

and storage of cars 
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al. 2004). A particular outcome of this condition can be seen in figures 1 and 2, where the ground planes 
of new developments are often dominated by requirements of the motorcar.    

3. Housing for life  
Ageing in place has been identified by elderly people as “an advantage in terms of a sense of attachment 
or connection and feelings of security and familiarity in relation to both homes and communities.” (Wiles, 
Leibing et al. 2011) Relocating is often associated with the need to realign the home to accommodate the 
transition between various life stages and the consequent demands of each stage. (Wiles, Leibing et al. 
2011). Due to the lack of flexibility in current housing, shifting house is more common than attempting to 
alter the current home.  The need to house people for life has become more apparent as it has been 
estimated that the population of 65+ year olds in New Zealand will have increased from 422,667 in 1996 
to 1.15 million by 2050. (Bulleyment 2001) 

A universally accessible home would enable people of all abilities to live in their own home for longer, 
making sound economic and emotional sense. When aiming to house people for the duration of their life 
it is important to make provisions to quite literally, expect the unexpected. A universally accessible design 
enables the user, no matter their level of ability. As BRANZ suggests in ‘Homes without Barriers’, “when a 
person is unable to live in a house because of physical barriers it is the house that is inadequate, not the 
person.” (Bulleyment 2001).  Understanding that the home is considered a place of comfort and refuge, 
especially to the older generation or people of different abilities, the home should facilitate independence 
and seek to extend the possible boundaries of housing for life.  

An adaptable home aims to facilitate the dweller to comfortably age in place through independence 
and autonomy but with the support and security of familiar surroundings.  Adaptable dwellings offer 
flexibility to respond to the changing needs of occupants, creating a home suitable for all stages of life.  
Through reciprocating the changing needs of the household via expansion and contraction, people will be 
encouraged to remain in well-established communities; a common request of the elderly population.  

In time it may become necessary to move due to health or comfort reasons in old age. Participants of 
a study by Wiles, Leibing et al. (2011) found that choice around where a person has the opportunity to 
age ageing was necessary and recognised that “getting too attached to a place can limit a person’s ability 
and willingness to move to a more appropriate living environment when necessary”. The study 
participants identified the need for independence with a strong desire to remain living in the community 
in housing that they are accustomed to. For this to be possible, the home must be universally accessible, 
with certain features to aid safely.  Davey (2006) reported on the features that older people required to 
ensure an environment that would allow for security and comfort in later life.  The list included: 

 -No stairs-all on one level 
 -easy access from the street 
 -warm and sunny 
 -a garden that is small and easy to manage 
 -a modern bathroom and kitchen 
 -room for visitors and for an office/hobby space (many now need space for a computer 
 -low maintenance (brick, aluminium windows, low-maintenance roofs) 
 -safe (steps that are not slippery and with rails; grab rails in the bathroom) 
 -accessible for transport, health services and social networks. 
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If the home is unable to meet these requirements, consideration is given to moving. It is often sought 
by the elderly population to downsize in retirement due to safety and maintenance issues. This new 
typology would allow downsizing to occur without the stress associated with having to move home 
(Gottschalk 2006).  Home has a deep psychological meaning, not only in the form of the house but the 
community as well. Through housing communities over the course of their lifetime, a well-integrated 
neighbourhood of all ages is likely to form, where residents feel a sense of belonging. This identity and 
place making is said to have positive effects on both the mental and physical health of people over the 
course of their lifetime, lessening the risk of serious health problems in later life. (McNeill 2016) 

As people age, increasing health problems tend to hinder mobility.  An adaptable housing typology 
could provide an alternative solution to this issue as well as to mitigate the growing health issues 
associated with poor living conditions through residential amenity. Recently published results of the 
Dunedin Longitudinal Study suggests that loneliness, stress and isolation in early life are directly 
correlated to deteriorated health in later life. Not only are these factors detrimental to the mental health 
and wellbeing of people, but to their physical health as well (McNeill 2016).  If an adaptable housing 
typology could seek to integrate people into a community to establish a sense of belonging, it could be 
possible to reduce the effect of ill health in later life. The benefits of this could be vital to relieving strain 
on public facilities and aged care in the future as the forecast of elders in New Zealand is set to total a 
quarter of the population by 2050. 

Designing for prefabrication could help bring the idea of an adaptable home to reality. This method of 
construction encourages home ownership through the ability to grow the home as financial situations 
improve or circumstances change. Prefabrication also offers a sense of individuality through mass 
customization and personalisation, creating a home that offers safety and security in an environment that 
people have become accustomed to over their lifetime. Housing people for life is designed to create 
community oriented environments. The move to increase density while considering the good health and 
wellbeing is necessary to reduce the strain on housing as well as aged care facilities in the future as life 
expectancy and population continues to increase. 

4. Prefabrication 
Prefabrication is the offsite construction of building elements, ranging from framing timber and trusses 
through to larger segmented buildings which assemble on site.   In the New Zealand housing context, 
prefabrication takes a variety of forms and can be categorised into four typologies of increasing 
complexity and scale, namely; components, panelised, modular and complete manufactured homes (Page 
and Norman 2014).   Given the time and cost constraints that impact mass housing production, developers 
have turned to a variety of efficient production techniques that require a degree of standardised 
production. The search for efficiencies in standardised housing typologies has led to repetitive use of 
proven and reliable building components and materials, plan configurations and construction technology 
which has contributed to the monotonous housing sprawl expanding outwards from city centres. This 
drive for production efficiencies has resulted in tensions between private developers (seeking to 
standardise and maximise housing production) and the urban planners, architects, and the public who 
seek variety in housing aesthetic, higher levels of personalisation, customisation and quality. The problem 
is in part driven by buyers who aren’t prepared or able to pay for the additional costs associated with 
bespoke designs.  Buyers put the greatest value on the square metres their dollar will buy, rather than on 
the visual character that is conveyed. 
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The question that should be asked is whether anything less than aesthetically varied and interesting 
housing should be viewed as acceptable?  This is where modular design innovation opens possibilities for 
developers to veer away from standard practices, taking on greater responsibility to provide efficiency, 
quality, flexibility and customisation at no greater expense to themselves or their customers. 

The building industry has for many years seen prefabrication as a way of gaining building efficiencies. 
It is based on the concept first implemented on a major scale by Henry Ford’s Model T assembly line which 
revolutionised production efficiency techniques in the 20th century onwards. Prefabrication is in general 
synonymous with ideas of ‘mass production’ and ‘standardisation’, streamlining the production efficiency 
of buildings through factory manufacturing processes. Monica Elliot observed that “it turns out that 
putting cars together on an assembly line is not unlike putting houses together on an assembly line”(Elliott 
2005). Prefabrication is intended to allow maximisation of output and quality, lessening input times and 
output costs. It ordinarily relies on standardisation, which is the repeated production of standard sizes 
and/or layouts of components or complete structures to maximise production efficiencies (Page and 
Norman 2014).  It is applicable to all scales and typologies of the prefabrication industry.  

The traditional model for prefabrication sees standardisation and customisation as mutually exclusive 
alternatives and, by definition, independent of one another. In general, outputs are either mass produced 
in standardized form or they are one-off unique products.  Customised factory production often operates 
at minimum efficiency, and while there are some time and quality benefits as compared to in-situ 
construction, the cost paybacks are negligible for both buyer and seller. Customised house construction 
leads to builders being onsite for longer periods and even factory produced installations for such houses, 
such as kitchens, are built on a one-off production basis.  

Standardised factory production is planned to operate at maximum efficiency, with little or no ability 
to vary products. This is a calculated trade-off.  Smith (2010) notes “...limitations in the variety of product 
produced, so that machines may be able to output set lengths, widths, and assemblies. This removes the 
waste associated with variability options and the margin of error in end products.” In this definition of 
standardisation the term limitation identifies the key disadvantage of standardised production of a small 
number of options. A restricted product range is a key contributor to utilitarian outcomes that lack design 
flair.  This is not, however, a reflection of prefabrication per se, but rather of how it has been applied over 
time.  An opportunity exists in the way standardised outputs are assembled to create uniqueness, and in 
this way to customise outcomes.    

This is where concepts of interchangeability fit with ideas of standardisation and mass production to 
generate the model for mass customisation. Interchangeability involves a standard output (i.e. 
components, panels, and modules) having enough flexibility to be applicable to a number of end products. 
This can be likened to the concept of LEGO which operates with modular, three dimensional form. These 
standardised, mass produced plastic components of limited form and scale act as building blocks that can 
be interchanged to an incredible number of custom forms and scales. In the context of the individual LEGO 
block, each block is modular. In the context of panelised construction the ability to alter the block itself 
by breaking the modular structure down further to separate structure and panelised infill, would offer 
much wider potential for flexibility, optimisation (through mass-production and standardisation) and 
customisation. This reflects Schneider and Till’s understanding that "the most productive approach to 
prefabrication for flexible (efficient) housing is probably not one that invents new systems from scratch, 
but one that assembles existing prefabricated elements”(Schneider and Till 2007). 
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Combining panelised and modular construction techniques allows development of a hybrid system 
that allows efficiencies with flexibility and the ability to personalise individual constructions. This “...move 
towards hybrid prefab systems is a logical progression for the local construction industry. However, more 
research and prototyping is needed if this system is to meet current and future housing demand” (Eglinton 
2013). Flexible modular construction allows this fine balance to be met, contributing diverse and new 
construction aesthetics, continued variation in housing form and a level of personalisation while still 
allowing enough flexibility in form, scale, materiality and colour for appropriate fit with existing built 
fabric. 

Accordingly, with modular construction strategies it is important to assess the future feasibility of 
expansion and to emplace planning guidelines and rules which dictate how and where indoor and outdoor 
private space could change with consideration for solar access, security, privacy and other amenity 
factors.  

5. Cradle to cradle approach 
Designing for sustainability should adopt a holistic approach. Designers are encouraged to become aware 
of where the materials they specify come from and the quantities of energy used in their manufacture.  
Such an approach also encourages awareness of long term effects (Lawson 1996). The literature provides 
steps and methods for designing holistically, including site and climate through to manufacture, transport 
and construction. “Sustainability in the residential environment is likely to be achieved when a 
comprehensive approach …is taken” (Friedman 2012). However, the literature also acknowledges that a 
fully sustainable approach may not be feasible and that “applying some of these aspects will no doubt 
stand to make a difference as well” (Friedman 2012). The cradle to cradle concept is a known holistic 
approach that has become popular in the sustainable world, however its principles are the belief that 
doing less bad is no longer good enough. The cradle to cradle approach is to see waste as food; in other 
words, everything should be part of a continuous cycle whether technological or biological (McDonough 
2009).  

Sustainable development can be seen as operating along a scale.  In architectural discourse there are 
levels of sustainability known as strong sustainability and weak sustainability. For weak sustainability 
advocates, the depletion of non-renewable sources and toxic emissions expelled into the atmosphere are 
acceptable if compensated for by production of man-made capital. While strong sustainability is open to 
interpretation, its basic argument is that natural capital/resources are irreplaceable and it is therefore of 
primary importance to preserve these (Neumayer 2013).  Neumayer goes on to argue that in the field of 
architecture there is imbalanced focus on reducing energy consumption by using products that may 
themselves cost substantial energy and material resources to produce.  It is also often overlooked how 
materials might be reused.   

When it comes to property development, complete cradle to cradle methodologies encounter hurdles 
in application. Freedom to use time and money is restricted in development, which means that applying 
these resources toward developing cradle to cradle solutions for construction is unlikely. Avi Friedman 
outlines the principle of the path of least negative impact as a developmental approach toward 
sustainability. This principle argues for decisions that reduce negative impacts on the environment, 
society, culture and the economy. This can be a useful start toward introducing more sustainable practices 
to the development industry (Friedman 2012). 
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An example of poorly advised material design can be seen in concrete, where supply companies are 

keen to highlight the good bits they put into their products.  They do this in order to portray themselves 
as environmentally friendly and to distinguish themselves from their competitors.  However, “concrete 
manufacturing is one of the worst producers of greenhouse gases in the world…TecEco introduces 
magnesia into their concrete mix along with recycled materials like fly ash…yet each kilogram of Eco-
cement made results in net carbon emissions of 0.23 kilograms” (Meisel 2010). Examples like this 
represent where the industry positions itself in terms of sustainability, companies aim to be partially 
sustainable in order to get credit, while still having cost effective methods. There is still a way to go before 
materials that are completely sustainable, and affordable enough to become available on mass to the 
market. 

Within the design and specification stage of building development, the selection of materials is vital 
to the sustainability of the entire process. One of the techniques that is being increasingly adopted by 
professionals at this stage is the life cycle assessment (LCA) (ISO 2006) This selection process assesses 
materials from manufacture to disposal (Friedman 2012). This type of analysis is also referred to and 
supported by environmentalists as a cradle-to-cradle analysis. Opposite to this method is the Life cycle- 
cost analysis, which is defined as a time-phased cost analysis over a specific planning period. This is known 
as the cradle-to-grave assessment (Friedman 2012). William McDonough (2009) is a leading advocate of 
the cradle-to-cradle approach, and since releasing his revolutionary book researchers and environmental 
organisations have been promoting its application in all walks of life.  Uptake of the cradle to cradle 
approach has been extensive, ranging from the Leadership in Energy and Environmental Design Standard 
(LEED) to the European Standard of Environmental Management life cycle assessment requirements and 
guidelines (ISO 2006, Meisel 2010). Those operating in New Zealand can refer to the Life Cycle Association 
(LCANZ), which also helps guide cradle to cradle assessment practices.   

6. Conclusion 
The need for housing to meet current and anticipated demand over the medium term will precipitate an 
unprecedented level of new house construction. Many of the new houses to be constructed around the 

Figure 3: The two pathways toward a cradle to cradle development approach involve the biosphere, where 
materials are recycled in biologic processes and the technosphere, where materials are recycled as 

components or base materials for other products at the end of their useful lives.     
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key hotspots of Auckland, Christchurch, Wellington and Tauranga will take the form of medium density 
housing, driven by planning imperatives to reduce urban sprawl and to realize the social and economic 
benefits that accrue with these typologies. There are signs that private developers are responding to the 
opportunities, aided by government action to ease resistance to redevelopment and housing 
intensification in existing areas. However, there are also indications that new development is based on 
existing models and methods of building medium density housing. With the programme of work ahead 
there exists an opportunity to innovate toward new models and methods.  

After touching on the prevailing MDH development paradigm the paper has discussed approaches that 
could lead to new medium density models in New Zealand. There are opportunities to develop housing 
that is able to be adapted to suit the needs of owners as they change over time, responding first to limited 
financial capability and what is likely to be smaller numbers of occupants. Such housing would grow with 
the needs of the residents, utilising prefabricated modules. Prefabricated components and modules could 
help ensure new housing remains as affordable as possible – setting aside the thorny issue of land costs - 
and that it achieves a high level of quality, commensurate with factory production. Parallels were drawn 
with development of the automobile industry. Moreover, new housing methods of construction could 
and perhaps should adopt a more critical view of the environmental costs of development in order to 
embrace techniques and materials that enable cradle-to-cradle approaches.  

Underlying all medium density development is a need to ensure projects fit well with their settings 
and that they provide appropriate levels of residential amenity. This includes attention to people’s needs 
to be able to enjoy relative privacy, to be able to enjoy outlook and access to sunlight as well as to have 
adequate space in which to conduct their lives. The design and evaluative framework that drops out of 
these approaches is shown in figure 4 below. The overall aim is to improve the health and wellbeing of 
residents in the long term through both residential amenity of the home as well as the community. The 
models will be tested in the next phase of the research but the current stage has developed the design 
framework for each.  

Figure 4: Evaluative framework for design of medium density housing in New Zealand 
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