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Increases in student enrolments, plus pressure within 
the Auckland housing market can be seen as obliging 
universities and tertiary providers to plan for new 
student accommodation facilities. This research 
project responds to the current issue of the shortfall in 
affordable rental housing for students. 

My interest in student housing is driven by personal 
experience. The unaffordable high cost of rental housing 
is a large barrier to equality of opportunity. The housing 
shortage is reflected in the high rents and the current 
poor quality of existing student accommodation that 
are adversely affecting students. Any solution must be 
affordable and designed with an understanding to how 
students like to live.

As the cost of living increases, smaller living spaces 
are becoming more popular. Sharing some space may 
be an alternative way of tackling this problem without 
sacrificing too much privacy. This research project 
focuses on the development of low-rise, medium-
density cluster environments in the Auckland region. 

Through innovative land use, smaller units and good 
design, the project investigates the potential of private 
and shared spaces and the transition between the two. 
The resulting cluster design for a young neighbourhood 
community recognises the potential of units with 
interconnected liveable social spaces.  The affordable 
units will be built by trade apprentices as a prototype 
for a residential cluster that can be used for future 
development.

Further, this research investigates prefabrication as 
a method of construction in an effort to address the 
housing shortage. 

ABSTRACT
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New Zealand does not have a good record when it 
comes to housing.  In recent times, the dream of home 
ownership has moved almost beyond the reach of many 
New Zealanders due to the high cost of purchasing a 
house. There may be a number of contributing factors 
for the lack of housing affordability, including wider 
societal changes. However, whatever the underlying 
causes, houses have simple become too expensive. 
The rental sector is becoming the only option for 
those who cannot afford to buy a house. However, 
evidence of rental has begun to emerge, particularly in 
Auckland where the housing shortage is compounded 
by population growth due to the increasing levels of 
immigration. Together with young families, tertiary 
students are the groups most affected by the housing 
crisis.

Student housing is affected by the overall housing 
situation. The supply of student housing has shifted 
remarkable in response to changes in the ways 
universities operate. Students have always formed 
a large part of market for rental accommodation, as 
they move in and out over the university year. Student 
housing has emerged as an institutional investment 

in the past few years, but there is a lack of investment 
in low cost rental housing. The cost of renting has 
forced students to trade down on the quality of their 
accommodation as their ability to pay has become 
more constrained. Students are adversely affected 
by the poor quality of existing accommodation, but 
unfortunately little new construction is under way. 
The main consideration of this project is therefore to 
reduce construction costs while taking into account the 
essential requirements for human health and comfort.

BACKGROUND OF THE PROJECT

This project develops a proposition for student rental 
housing with a view to reducing the shortage of student 
accommodation in Auckland.  Social and environmental 
sustainability and affordability are key aspects of the 
proposed solution. 

A new wave of thinking is changing the way buildings 
are being constructed. I have a personal interest in 
prefabrication and believe it could be an option for 
this type of accommodation. The main idea is based on 
modules built and used by students and takes a new 
approach to student hosuing as providing dwellings for 
place to sleep, work and rest. 

The proposed student housing complex will be 
designed to demonstrate the affordability, beauty 
and materials efficiency of modules as they are more 
suitable for identical rooms, but making decisions of 
quality for quantity. The final design will demonstrate 
the functionality of each individual unit’s compact 
space and the units will be arranged together to form 
a student housing complex. The intention is to rent 
modules to students at a low cost and give tenants 
in the complex the opportunity to socialise and live 

comfortably. As a student, I am required to consider 
personal motivations in the design process by relating 
the student’s needs to architectural attributes. 

The outcome of the design will be to put together 
a number of different clusters to enhance social 
interaction and community integration.

PROJECT OUTLINE
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There have been various attempts at creating more 
affordable student housing in different parts of the 
world but high construction costs and operating 
expenses remain a challenge. 

The main aim of this study is therefore to build 
affordable rental housing for young people within the 
Auckland area by implementing prefabrication as the 
main form of construction rather than the traditional 
construction methods.   

Another aim is to explore the dynamic between social 
interaction and architectural spaces to support the 
changing needs of students over time. The study will 
also explore the use of modules to create affordable 
student housing.

A further aim is to create a well-designed complex 
which demonstrates that modules are a variable 
solution for student housing supply that does not 
compromise quality.

Identifying the key elements/requirements of a student 
accommodation complex is also an aim. This will enable 
the development of more compact clusters to increase 
density while at the same time retaining good spatial 
qualities.

The final aim is to find solutions to increase 
opportunities for socialisation and incorporate 
these ideas into the design to provide a joyful living 
environment for students.

AIMS

The aims outlined in the previous section raise the 
following question: How can we provide housing for 
students that is less expensive than what is currently 
available? 

Addressing this question will ensure that the design is 
acceptable to and affordable for students. The end goal 
is to demonstrate that this type of living can be achieved 
in New Zealand through good planning. 

RESEARCH QUESTION

The project will focus on local and international 
students’ needs for a temporary home in a new 
environment. 

Due to the wide-ranging requirements of the project, 
this research does not intend address the costs of 
construction. Nor is it my intention to create or develop 
a new method of construction. Rather, the project will 
look at different methods of prefabrication already 
available in the New Zealand building industry. 

SCOPE AND LIMITATIONS
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METHODS

Literature review and informal interviews were the 
methods chosen to explore and reflect on the research 
question, tapping into existing knowledge and first-
hand experience respectively. This project comprises 
two parts: the investigation and the design. 

The first step was to collect information about 
affordable strategies and how modules are put 
together to form a community. Research into existing 
and proposed student accommodation in Auckland, 
alongside targeted site visits helped me to develop 
an understanding of the design. In addition, informal 
interviews were conducted with students to explore 
their personal experiences of problems in relation to 
accommodation. The informal style of interview was 
chosen to allow students to tell their stories and edit the 
information revealed.

The design component started with sketches which 
were developed into plans including elevations, 
sections and 3D perspectives to realise an ideal student 
accommodation layout, which was then tested both 
digital and physical models. The intended site was 
analysed in terms of the Auckland Plan, the District 

Plan, zoning, history, culture and economic suitability.
In addition, the site was mapped to generate strategies 
in relation to what is currently available and what needs 
to be included. 

To simplify the project, Autodesk Revit is the program 
used to build a parametric model of the new complex to 
show the approximation of using consistent thickness 
on walls, floors and roofs for all modules.

A major focus of the study is to compare an alternative 
construction method against traditional approaches 
in terms of costs, as affordability is one of the main 
drivers of the project. A variety of sources including 
books, magazines, articles and these were sourced to 
investigate the advantages and disadvantages of the 
prefabrication method of building. 
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CHAPTER ONE: STUDENT HOUSING IN 
AUCKLAND
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1  The Auckland 
Plan, “Auckland’s Hous-
ing,” accessed May 15, 
2016, http://theplan.
theaucklandplan.govt.nz/
aucklands-housing/
2  Ibid.

AN OVERVIEW OF THE HOUSING CRISIS IN AUCKLAND

Compared to the United States and Canada, New 
Zealand housing is considered unaffordable in terms of 
price to income ratio. In recent times. the construction 
and supply of affordable housing in New Zealand has 
declined, while demand remains high. 

Figure 1. Affordable Housing In New Zealand

The “Auckland Plan” report, released in March 2012, 
identifies the following factor as contributing to 
Auckland’s housing crisis:

• A persistent under-supply of housing to meet  
  demand

• A lack of housing choice

• Poor-quality, unhealthy and overcrowded   
  housing

• Declining affordability and home ownership.1

There is no single solution, nor can a single sector 
address these issues. A bold, large-scale, multi-sector 
action is urgently required to:

• Increase housing supply to meet demand

• Increase housing choice to meet diverse   
  preferences and needs

• Increase the quality of existing and new   
  housing

• Improve housing affordability

• Increase the supply of affordable housing.2 

Housing in New Zealand, particularly in Auckland, is 
a topic of growing concern for researchers and policy 
makers.  Auckland is ranked as the most country’s 
unaffordable city to live in. Over the past two decades, 
Auckland’s housing has changed significantly as the 
city reacts to its growing population, which represents 
nearly half of New Zealand’s overall population 
growth. 

Recent research from Statistics New Zealand indicated 
that Auckland’s multi-story homes and greater density 
make it very different to the rest of the country.3 In 
2016, the then leader of the Labour Party, Andrew Little, 
claimed that “the housing crisis is affecting 98 percent 
of New Zealand.”4 The limited availability of land in 
Auckland and high material and labour costs are all 
adding to the costs of house building. As a consequence, 
housing has become more and more expensive making 
Auckland the worst city when it comes to housing 
affordability and availability. As well as affecting 
Auckland’s growth, the housing crisis is holding back 
the whole country’s development.

3  Statistics New 
Zealand, “Auckland hous-
ing now very different from 
the rest of New Zealand’s,” 
last modified December 17, 
2014, http://m.stats.govt.
nz/tools_and_services/
media-centre/addition-
al-releases-archive/auck-
land-housing-trends-17-de-
cember-14.aspx.

4  Newshub, “How 
the housing crisis affects 
you,” last modified July 
14, 2016, http://www.
newshub.co.nz/home/poli-
tics/2016/07/how-the-hous-
ing-crisis-affect-you.html

27% MATERIALS

18% LABOUR

45% LAND

18% LAND (PROFIT AND FEES)

Figure 2. The cost breakdown of building a new home 
in New Zeland
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5  New Zealand 
Productivity Commission, 
“Housing Affordability 
Inquiry,” accessed June 14, 
2016, http://www.produc-
tivity.govt.nz/sites/default/
files/Final%20Housing%20
Affordability%20Re-
port_0_0.pdf

Some of the debate over housing in Auckland has 
been around how families are being forced to share 
overcrowded houses, sleep in garages or sheds, or even 
live in cars. The extent of overcrowding is very difficult 
to determine. However, what is clear is that people’s 
ability to pay rent has become more constrained. 
Nowadays, people in lower income households spend 
(on average) more than 30% of their income on rent.5 
As a result, they are more vulnerable to any increase in 
rent, making it even harder to save for a deposit on a 
house. Figure 3. Auckland housing prices in real terms

For some people renting is a better option than home 
ownership. The rental market offers quick access, 
flexibility and a range of housing types. However, with 
thousands of new residents arriving to live in Auckland 
and university students coming to study, there is a huge 
pressure on the city’s already stretched rental market.

The supply of both housing and student 
accommodation has always been inadequate in 
Auckland. According to RNZ, a report published in 
2016 shows that at present only 40 houses are built per 
working day,6 which amounts to 14,600 a year. At least 
60 houses are required per working day to keep up with 
demand, which means a continuing crisis in the housing 
market with flow-on, impacts for the economy.

Figure 4. Taking on the Auckland Housing Crisis

6  RNZ, “Few-
er houses to be built in 
Auckland than predicted,” 
last modified July 29, 2016, 
http://www.radionz.co.nz/
news/national/309675/few-
er-houses-to-be-built-in-
auckland-than-predicted



22
23

THE DEMAND FOR RENTAL ACCOMODATION 

7  Auckland Coun-
cil, “Children and Young 
People in Auckland,” 
accessed August 16, 2016, 
http://www.auckland-
council.govt.nz/EN/plans-
policiesprojects/reports/
technicalpublications/Doc-
uments/childrenandyoung-
peoplesreport2012.pdf

8  NZHerald, “Fi-
nancial squeeze: Tertiary 
students go hungry as 
living costs outrun grants,” 
last modified May 16, 2017, 
http://www.nzherald.co.nz/
nz/news/article.cfm?c_
id=1&objectid=11854811

It is not only an economic, social and political issue, 
but a design problem as well. The failure to apply good 
design considerations, in combination with a range of 
government initiatives, has helped create unaffordable 
homes due to the size of houses being built. 

The population of Auckland keeps growing, particularly 
in terms of young people. Forty per-cent of Auckland’s 
population is currently aged under 25 years.7 For 
students, Auckland is the most popular city in New 
Zealand. Thousands of students live away from home 
in various types of accommodation. This has resulted 
in a greater demand for accommodation but there is 
limited stock. Most universities and tertiary institutions 
in Auckland are unable to cope with the pressure of 
providing affordable accommodation, which is putting 
their students’ welfare and academic success at risk. 
The high cost of renting and the limited availability of 
accommodation lead to students working longer hours 
in paid employment, which impacts on their studies. 

Students are likely to spend a higher share of their 
income on accommodation compared to the general 
population. This is because they will only be living in 

student accommodation for a few years, unlike someone 
renting over the long term.

A recent New Zealand Herald article describes the 
struggle students are facing: 
                    “Unitec, the country’s biggest campus-based  
polytechnic with 9100 fulltime-equivalent students, is 
asking its staff to donate food and linen to help students 
struggling to pay rising rents and other living costs.”8 
Students’ incomes are insufficient to cover their 
expenses and they struggle to survive. Rents keep rising 
because of the growing imbalance between supply and 
demand, making renting a less affordable option for 
students. 

Figure 5. Articles 
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9  NZHerald, “Brace 
yourself: Auckland rents 
are rising,” last modified 
January 9, 2017, http://
www.nzherald.co.nz/busi-
ness/news/article.cfm?c_
id=3&objectid=11779030

10  The average rent 
price is already a higher 
amount than that which a 
full-time student is enti-
tled to receive. A Student 
Allowance is a weekly 
payment of up to $214.30.

Auckland University Students’ Association President 
Will Matthers claims renting has become unaffordable 
for students in the city.9 According to Matthers, the 
average rent for a student is $190,10 which means 
most of their income is spent on accommodation cost, 
resulting in smaller budgets for other expenses. 

With fewer houses available for rent, students who 
struggle to find a place are now living at home with 
their parents or living in Auckland’s outer suburbs, 
making life tougher for most. Students are negatively 
impacted by the lack of access to affordable housing. 
As a result, there is a need to develop affordable rental 
housing for students to suit their unique needs. 

Figure 6. How 
universities college 
students are protesting 
rent prices

STUDENT HOUSING EVOLUTION

Students housing has traditionally been a collective 
form of living,11 and mass housing is a matter for 
modern architects. Student housing is not a recent 
concept. It emerged thousands of years ago in Greece 
when young men travelled long distances to learn from 
master teachers. From the earliest days, students were 
housed on campus. Bologna in Italy was the first city to 
establish the residence halls around 1300. At that time, 
specific arrangements were made for students living in 
them. For example, rooms were allocated depending on 
the student’s field of study or homeland, so that they 
would share knowledge and interact with each other. 
Based on this example, it is possible to understand how 
much student accommodation has changed and how 
today’s solutions have emerged.  

11  Dick van 
Gameren, Gerda ten Cate, 
D’Laine Camp and Maria 
van Tol, Housing the Student 
(Rotterdam: Nai010, 2014), 
6.
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12  NZHerald, “Bridg-
ing Auckland’s Wealth 
Gap,” accessed March 21, 
2017, http://www.nzherald.
co.nz/news/print.cfm?ob-
jectid=10784783.

STUDENT HOUSING IN AUCKLAND

Today, education is a multi-million dollar business in 
New Zealand.  At the same time, the lack of affordable 
housing is the single biggest economic issue facing 
Auckland.12 With the supply of on-campus housing 
decreasing and the student population increasing, new 
choices have to be made. Poor quality living spaces and 
high rents are creating student lifestyles that are less 
than ideal. 

Figure 7. Study participation by work and labour force 
status, 2013

As seen in Figure 7, the number of people working 
while studying full time is relatively small as most 
students wish to focus on their studies. As a result, 
they have no extra income and are left with no money. 
Therefore, reducing housing expenses is a significant 
way to provide them with a better life. 

Owners of rental properties usually pay less attention to 
providing comfortable living conditions. The national 
president of the New Zealand Union of Students’ 
Associations, Rory McCourt says, “To have houses 
without carpet and insulation is completely 
negligent.”13 Students are not keen to live in a dormitory 
because the unsatisfactory conditions could affect the 
performance on their studies. Students having to share 
rooms or live far away from the city centre reflects the 
difficulty of finding affordable housing. The cost of 
rental rooms keeps increasing as the floor area becomes 
larger, and larger floor areas mean higher construction 
costs. The best solution is to design every student room 
for maximum efficiency, so that students can study, 
relax and sleep. Multi-unit development based on small 
units could be an answer. 

Figure 8. Killer houses demand urgent action from 
gutless Government 

13  The New Zealand 
Union of Students’ Asso-
ciations, “Killer houses 
demand urgent action 
from gutless Government,” 
accessed March 22,2015, 
http://www.students.org.
nz/killer_houses_demand_
urgent_action_from_gut-
less_government



28
29

14  Michael H. Zaran-
sky, Profit by Investing in 
Student Housing: Cash in on 
the Campus Housing Short-
age (Chicago, II.: Kaplan 
Publishing, December 
2005), Ebrary e-book.

Unlike traditional residential investment, student 
housing returns are influenced by the level of tertiary 
enrolments and availability or otherwise of alternative 
housing choices.14 It is no surprise that the period 
between February and March is when accommodation 
is most difficult to find in Auckland. Tertiary students 
have suffered from shortages in the rental housing 
market for many years and rents keep rising as a result. 
In Auckland, nearly all tertiary institutions are linked 
with private development companies that offer student 
accommodation, but good accommodation comes at a 
cost. During the last few years, student accommodation 
has become a huge issue not just for Auckland, but for 
the rest of New Zealand as well. Many students decide 
to leave home once they begin university without 
realising how much harder their new life will be. 
Students without jobs and minimal support from the 
government struggle to afford a dorm or apartment.

Most students are constantly worried about whether or 
not they will be able to afford next week’s rent. At the 
same time, the large numbers of international students 
result in a shortage of rooms for those who want to live 
on campus. Living in a building with other students is a 
great way to interact but sharing facilities is not ideal. 
It is also important to enable students to find affordable 
accommodation close to campus as most students rely 
on public transport. Therefore, the supply of affordable 
student accommodation should be increased to create 
a better lifestyle for students and protect them from 
paying too much rent. 

Figure 9. Struggling generation rent is being driven 
into debt
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15  Educational Facil-
ities Laboratories, Student 
Housing, a report (New 
York: 1972), 13.

16  Phyllis Allen and 
William Mullins, Student 
Housing Architectural and 
Social aspects (London: 
Crosby Lockwood & Son 
Ltd, 1971), 24.

In New Zealand, tertiary institutions are mainly located 
in larger cities, Auckland, Wellington and Dunedin. 
Most local and international students will move to one 
of these cities if necessary to further their study. One 
of the many reasons international students choose to 
study in New Zealand is because it offers a world-class 
education. However, the cost of living is relatively 
expensive compared to other countries. 

 “There is no one kind of student housing, because there is no 
one kind of student.”15 

As people have different requirements at different 
times, many types of dwellings are required to satisfy 
their various needs. People’s living arrangements need 
to meet physical, social and emotional needs.16 These 
factors affect each other and are impossible to separate. 
Dormitory or residence halls, student apartments, 
community houses and private houses are the most 
common types of student housing. Each of these types 
of accommodation has distinctive qualities and size 
definitely does influence the cost of renting. 

Figure 10. Percentage of people studying by region, 
2013

STUDENT RESIDENCE TYPES

HALLS OF RESIDENCE
When people think of student accommodation, they 
more inclined to think of on-campus accommodation. 
Most universities and tertiary institutions provide 
dormitory accommodation for freshmen and/or 
international students. Young people prefer this type 
of accommodation because of the comfort, convenience 
and good study facilities they provide. 

Halls of residence or dorms are usually more expensive 
than other types of accommodation because they have 
extra amenities such as recreation rooms, study pods, 
car parking and so on, and classes are just a short walk 
away. Rather than private housing, developers chose 
to construct dorm buildings as this allows for a higher 
density of tenants. However, there can be issues of 
property abuse and maintenance due to the partying life 
style of students. 

In relation to the social aspect of accommodation, 
studies indicate that students living in corridors are 
less constrained in their social interaction with other 
students and have increased feelings of security in 
the group. On the other hand, dorm life is often active 
and noisy. Students may not feel lonely, but constant 
distractions can affect their studies.17 Dorms keep 
students close to the campus action.
Average cost: around NZ$200 - $320 per week

Figure 11. The single room in a corridor

17  Shelley Frost, “The 
Disadvantages to Staying 
in Dorms,” SeattlePI, ac-
cessed September 29, 2016, 
http://education.seattlepi.
com/disadvantages-stay-
ing-dorms-2614.html

OTAGO 18.4%

MARLBOROUGH 9%
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18  H.W. Turner, Halls 
of Residence (Wellington, 
NZ: New Zealand Council 
for Educational Research, 
1953), 19.

19  David Littlefield, 
Metric Handbook: Planning 
and Design Data (London: 
Architectural, 2008), section 
9-2.

FLATING/INDEPENDENT ACCOMMODATION
Due to the lack of on-campus accommodation, most 
students tend to look off-campus for accommodation. 
Choosing accommodation implies a series of decisions 
about location, bedroom size, physical conditions 
and so-on. Time and cost of transportation, run-
down buildings and high rents are common student 
complaints. 

Flatting has been the most popular type of student 
accommodation for years. Many students who look 
for flats are older and so are more stable and settled. 
Although their accommodation needs are more complex 
and difficult to satisfy,18 the pressures and needs of 
modern living makes this type of accommodation more 
appropriate for students who want to feel at home. 
Flatting gives a student the flexibility to choose who 
they live with and many student flats are advertised by 
rent per room rather than the cost of renting the whole 
house.

Living in apartment buildings costs 20% to 25% more 
that dormitory rooms because apartments typically 
offer larger living spaces that give a greater sense of 

independence and the opportunity to make friends. It is 
generally agreed that small groups of students function 
best socially, and are more likely to behave responsibly, 
thus reducing potential management problems.19 Since 
housing is so expensive, more apartments are being 
built in city suburbs because high density buildings 
are more profitable for private builders. For students, 
suburban living provides opportunities to learn and 
experience communities outside university.

Students who can’t afford small apartments basically 
don’t have any other housing options. Thus, they are 
forced to live at home, which may or may not be ideal.

Average cost: NZ$120 - $250, excluding expenses (food, 
electricity, water, etc.)

Figure 12. Flatting

PRIVATE HOUSES
Students decision to live at home instead of in a 
university dorm may in part driven by economic 
circumstances and the lack of dorm accommodation. 
Most often students who choose to live at home save a 
lot of money, which reduces college expenses. However, 
by not living on campus students miss out on a lot of 
the social aspects on university life. 

STUDENT RESIDENCE TYPES
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TALKING WITH STUDENTS

While residential housing caters for a wide range of 
residents, student housing targets are a much more 
concentrated market of consumers. Since it is the 
students who live in the dorms, apartments or private 
housing who know most about them, I conducted 
informal interviews with a selection of these students. 
The information provides valuable background and 
establishes individuals’ needs associated with student 
living. The insights gained from these students will be 
an important influence on the design of the complex. 

In total, I interviewed 15 students, aged from 18 to 23, 
from the Unitec accommodation on the Mount Albert 
campus. Each person has a different background, habits 
and social situation, and the buildings the respondents 
live in have different spaces and facilities. The questions 
were made about the type of room they live in, the 
price, social integration and shared activities. 

Figure 13. Unitec Residential  
Village

All the students interviewed live in apartments for 
those studying at Unitec. Since the existing facilities 
lack central air conditioning, meeting rooms and high-
speed wireless internet, these buildings are becoming 
obsolete as they are at least 13 years old, as shown in 
Figure 13. The apartments on the Mount Albert campus 
range from studios to two to five bedroom apartments 
that have their own bathroom, kitchen and living room 
which are shared with the housemates. However, there 
are no common rooms for wider social interaction 
within the buildings. The students I talked to did not 
know their neighbours at all. They also all preferred 
having a furnished space to live in. The students who 
have living in the apartments for more than a year are 
now thinking of moving off campus because of the high 
rents they pay weekly. The price of renting a room in 
these buildings is between $190 and $309 per week, 
according to the type of apartment. (A list of of rates can 
be found in Appendix A).

Figure 14. Street signs in the yard of the student 
villages at Unitec 
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20  Stuff, “Students 
going without food, san-
itary products – study,” 
last modified May 16, 2017, 
http://www.stuff.co.nz/na-
tional/education/92614568/
Students-going-with-
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“It is difficult to find a decent place without paying a lot of 
money for rent. The housing supply is short and rent keeps 
increasing,” said Danielle R., a student from Unitec. 

A third of tertiary students in an Auckland-based 
study say at times they go without food and hygiene 
products because they cannot afford them.20 They don’t 
earn enough money to meet their living costs because 
most of their money goes to rent and some students 
in the study had seriously considered dropping out of 
university due to financial circumstances. 

For the purposes of comparison, I also interviewed 
some friends who live in dormitories. They did not find 
their dorm rooms linked by corridors adequate and 
privacy is an issue for these students. They no longer 
want to live in the traditional dormitories and would 
have preferred studios with private bathrooms and 
kitchens. They want spaces that allow them privacy, 
meaning control over one’s environment but at the 
same time they would like opportunities for sociability 
when they feel like it. As mentioned before, living in a 
dorm you get to know other students quickly, but the 
noise can be disturbing for those trying to sleep or do 
some work. 

Students want to live in private rooms that they can 
change and control. In other words, students appeared 
to prefer live alone or with someone they know. 
Students living on campus enjoy the close interaction 
with other students but they also want privacy. As 
expected, location and the price are the most important 
factors on choosing a room for these students. They 
prefer to live in single rooms equipped with shelves, 
desks and beds; which are private space but where they 
are still feel part of the university community.

AFor years student accommodation has been linked an 
intensive ‘prison-like aestheric.’21 Aesthetics and quality 
of life has been more often an afterthought. Students are 
becoming less interactive, facing the computer for hours 
and developing a shell around them. There is a need to 
encourage socialisation and being part of community 
through architecture. It has an important role in how 
people live and work and in developing better lifestyles. 
Architecture must act like an organism to produce a 
unique set of social impacts through good design.

In conclusion, housing that supports student life 
should encourage social interaction and be affordable. 
What students need is a fully equipped, low cost 
accommodation close to their universities.

Figure 15. Importance of spaces according to student’s 
preferences during the interviews

21  Warren and 
Mahoney, “Re-thinking 
Tertiary Accommodation in 
New Zealand,” last modi-
fied, August 22, 2014, http://
www.warrenandmahoney.
com/en/perspectives/a-stu-
dious-approach/
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CHAPTER TWO: PREFABRICATION
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22  Pamela Bell and 
Mark Southcombe, Kiwi 
Prefab Cottage Cutting 
Edge (Auckland, NZ: Bal-
asoglou Books, 2012), 34.

23  Ibid., 40.

WHATS PREFAB?

As prefabrication is one of my personal interests and 
something I have studied, I have often wondered 
why the concept is not utilised more by the building 
industry. A flexible prefab system could potentially 
become a New Zealand construction industry 

innovation for making affordable dwellings.

Building processes have changed compared to a 
hundred years ago. In the past, prefab buildings were 
associated with poor quality, lack of planning and 
other negative connotations; but today the opposite 
is true. Prefabrication is being used to meet the needs 
of consumers who are after affordable designer 
products. People are becoming more aware of the 
durability of materials used in products because of 
affordability issues. The idea of re-design architecture 
using new systems has changed people’s perceptions 
of prefabrication and they are seeing the potential of 
prefab construction in the building industry. In other 
words, prefabrication is re-engaging the construction 
industry and the public.

Prefabrication or prefab is a construction process that 
occurs away from the building site,22 according to 
Pamela Bell’s definition. Prefabricated buildings focus 
on the harmonisation of various systems, to minimise 
materials and maximise time efficiency. Prefabrication 
makes architecture more affordable, accessible and 
sustainable compared to traditional construction 
methods. In New Zealand, at time frame of least 12 

weeks is needed to complete a one-storey house and an 
estimated 13 – 18% of materials delivered to building 
sites are wasted because they are not used properly 
during construction.23 Prefab delivers a home in less 
time and, from a practical point of view, this speed 
brings greater access to construction quality while 
reducing housing costs. Prefab is a solution to the 
current pressure to build more housing, and it may 
potentially lead to wider range of housing types.

Figure 16. Cover of the book Kiwiprefab Cottage to 
Cutting Edge
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                 Prefabrication has long been held as a solution 
to housing affordability, yet “the problem remains 
essentially unchanged.”24 

Prefabrication in the construction industry is 
evolutionary, not revolutionary as it is, based on 
successful and unsuccessful experiences.25 The 
Industrial Revolution and the Age of the Machine mark 
the origins of prefabrication, according to architectural 
historians. In 1624, the earliest known examples of 
prefabricated houses were prepared in England and 
sent to Cape Ann, a city in Massachusetts. 

The concept of prefabrication of buildings became very 
popular in the late 19th century and again after World 
War II. The demand for housing increased as soldiers 
came back from the war needing accommodation. 
Modular homes met this demand and although this 
type of dwelling was not architecturally pleasing, it 
was a solution to the dire housing shortage. In the late 
19th century, architects began to pay more attention 
to design systems for building components because 
technological advancements had facilitated the mass 
production of uniform products. 

Components were manufactured much more rapidly by 
machines than using traditional manual labour, thereby 
speeding up the construction process.

BRIEF HISTORY OF PREFAB

Figure 17. Returned 
soldiers headed by 
trained builders state 
houses in the 1940’s

NEW ZEALAND
Meanwhile, in the early 20th century, the New Zealand 
began building Railways houses based on standard 
plans and using a kitset of pre-cut and numbered 
components produced by New Zealand Railways 
Department. They were the largest manufacturer of 
prefab housing. The standard Railway house design 
was for a modest bungalow cottage. These houses were 
made on site due to difficulty with transport between 
the islands. A saving of 33% in labour costs resulted due 
to prefabrication process and the skill of the men on 
site.26  It was the same process for a State house. In 1937, 
the first State House was opened in Wellington using 
traditional construction techniques and standard house 
parts. These houses have become part of our cultural 
heritage.

Figure 18. State housing panel programme utilising 
low skilled workers and panel based prefab 

construction

Railway houses, state houses, portable classrooms 
and so-on are all part of New Zealand’s prefabricated 
history of providing temporary solutions for a crisis. 
However, today, we talk about prefabs as a generic label 
rather than in reference to temporary homes. The goal 
is to learn from this legacy and apply these techniques 
towards the future of New Zealand.

26  Bell and South-
combe, Kiwi Prefab Cottage, 
50.
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36.

PANELISED STRUCTURE
Panelised prefabrication, also known as nonvolumetric 
or two-dimensional prefabrication, is a common 
construction system based on traditional wood framing 
techniques. Panels are stacked as a flat-pack for efficient 
transportation and then assembled on site, thus 
requiring more work than modular units. This type 
of framing can be classified as either closed, including 
doors, windows services and cladding, or open, as 
in made up of framing components.27 Panelised stud 
framing follows the configuration of conventional 
framing techniques to mesh with building codes, 
planning approvals, etc. 
The length of the panels is more flexible, but restrained 
to a certain extent by transportation limitations. There is 
a level of inefficiency in transporting panels as they may 
require extra reinforcing to allow for handling. 
 

PREFAB TYPOLOGIES

Definitions of prefab differ slightly throughout the 
literature. Several different types of prefabricated 
housing are identified by Bell and Southcombe. They 
can range from small components such as walls frames 
up to complete transportable buildings. 

Figure 19. A typical 
example of panelised 
structure is the 30-story 
hotel in Hunan Province, 
China, that was built in 
15 days

COMPONENT-BASED STRUCTURE
Component-based construction or kitset construction 
refers to lengths of timber, steel or concrete composites 
that are pre-cut or pre-sized and brought to site 
unassembled, delivering benefits in build time, 
efficiency and quality control. Assembling the 
components in a kitset takes less time than traditional 
construction processes. Sub-assemblies include 
windows and doors installed into other elements; this 
includes structural members, fittings and fixtures. 
Components allows flexibility within the design, but 
they become numerous on construction site.

MODULAR STRUCTURE
Module, sectional, volumetric or 3D refers to a 3D 
structural unit. Unlike component or panelised 
systems, most of the interior and exterior finishes of 
the modules are put into place off-site. Typically, only 
the onsite activities are seen by the public. Modular 
units are manufactured in controlled conditions with 
most services, internal finishes and fit out installed 
in the factory prior to transportation to site.28 “This 
approach is particularly suited to highly serviced areas 
such as kitchens, bathrooms and plant rooms, which 
have a high added value, and cause disruption and 
delays on site.”29 The size of a module depends of the 
location, manufacturing constraints and transportation 
limitations.  

Figure 20. Components of a house

28  Bell and South-
combe, Kiwi Prefab, 37.

29  Mark T. Gorgo-
lewski, “The Potential for 
Prefabrication in United 
Kingdom Housing to 
Improve Sustainability,” 
in Smart and Sustainable 
Built Environments, ed. Jay 
Young (Oxford: Blackwell, 
2005), 122.
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38.

HYBRID STRUCTURES
The Meridian First Light House is a good example 
of a hybrid structure because it combines panel and 
modular prefabrication systems (module-plus-panel). 
The house designed by architecture students was 
assembled over one summer with the aim to build in an 
efficient and affordable way.

This system typically involves some onsite construction 
as well as assembly of prefabricated sections.30 It 
combines the benefits of both systems, balancing 
construction efficiency with flexibility and consumer 
choice. It achieves design variation whilst still retaining 
economic, productivity and higher quality.

COMPLETE BUILDINGS
In New Zealand, complete buildings or box-form 
are commonly known as portable, transportable or 
relocatable dwellings. They are a type of volumetric 
prefabrication where entire buildings are constructed in 
a factory or yard and then moved to site where they are 
attached to permanent foundations.31

Figure 21. Construction 
process of the First Light 
House

Reducing construction costs while delivering quality 
has always seemed an unattainable goal until the 
recent strides made in prefab. As mentioned earlier, 
modular construction is a process whereby a unit 
is built off-site, transported to the site and then 
assembled into a finished unit ready to use for housing, 
offices and other purposes. The general rule for most 
modular approaches to construction is that the more 
standardised the system can be made, the easier it is 
to produce each unit in greater volume, and the more 
efficient and cost effective it becomes.32 In other words, 
the more standardised the units become the less flexible 
they are. In fact, a greater number of smaller modules 
can lead to a greater level of flexibility.33

Prefab was originally mainly for temporary buildings, 
but now it used in wide range of building types, leading 
to sustainable and economic benefits. For example, 
Murray Grove in London was constructed with 80 
modules in an L-shaped plan with external walkways 
and balconies. This social housing development was the 
first modular building to win an architectural plaudits34 
for meeting the needs of the residents.  

The construction process is a collaboration of materials, 
systems and people but a good design requires a 
knowledge of modular production, installation and also 
an understanding of the economics. Modules can be 
transported in large pieces over roads and highways, 
requiring additional material to brace the structures 
for transport which adds to the cost.  However, this 
makes the units more durable and resilient once 
assembled on site. Including a high percentage of 
prefabricated elements; produces a product with higher 
performance.35

32  Mark Anderson 
and Peter Anderson, Prefab 
Prototypes: site-specific for 
offsite construction (New 
York: Princeton Architec-
tural Press, 2007), 183.

33  Ibid., 183.

34   Mark Lawson, 
Ray Odgen and Chris 
Goodier, Design in Modular 
Construction (Florida: CRC 
Press, 2014), 1.

35  Burgess, Buckett 
and Page, Study Report: 
Prefabrication Impacts, 22.

WHY BUILD MODULAR?
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Prefabrication of buildings and building elements in 
New Zealand provides:

• Greater security of economic outcomes

• Potential for further improvement in economic 
outcomes, and

• Greater opportunity for enhanced environmental 
sustainability than traditional construction.36

Figure 22. More for Less: potential advantages of 
prefabrication

Figure 23. Modular volumes being set into position on 
site

Currently, clients demand more products for a less 
price. This means architects have to increase scope and 
quality and reduce cost and time. Thus, prefabrication 
can be one solution in housing by producing 
components in a factory off-site while reducing 
assembly time on-site. 

The main consideration in this project have to be the 
reduction in the cost of construction. The overall cost 
of the project is reduced by the off-site work and the 
benefits can only be gained by having multiple units 
to build. Construction of units occurs quicker and 
simultaneously with site work.  

The information presented in this section indicates 
that modular construction will work best for student 
housing due to the repeated and similar sized modules. 
As many of the benefits of prefabrication increase with 
scale and repetition, the full benefits of prefabrication 
can only be gained when there are multiple units to 
construct but this needs careful planning.37 

Figure 24. MKD’s Glidehouse timeline comparing 
modular and traditional construction methods
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A container can meet the first two virtues of architecture 
according to Vitruvius, Firmitas (strength) and Utilitas 
(functionality), while Venustas (beauty), the third one, 
is where architects come in.38 Today, their function 
has expanded and their purpose is to create functional 
buildings, leaving architecture as such largely 
articulated. The growing interest in the use of containers 
as habitable structures reflects the dramatic change in 
consumer behaviour as people are having to do more 
with less. The value of this utilitarian object lies not in 
what it is, but in how it is used.39 Container projects are 
no longer limited to architects. They can be found all 
over the world, and are appreciated by people from all 
walks of life as they offer a fast solution in this modern 
world. 

My first thought was to use containers as a solution 
and building student housing with shipping containers 
would also help solve the problem of container 
abandonment. However, using containers for the design 
of this project could sometimes make it more expensive 
than building with traditional materials. Modifying 
a container requires special labour, which adds an 
extra cost to the construction. Further, the width of a 
container is too narrow and adding insulation narrows 
the space even more, making it feel confined.

“Housing is not usually a technology problem.”40 When 
there is a crisis, prefab buildings are the best option, but 
doing them in containers does not make sense.

Figure 25. Modifying a container requires special 

labour

SHIPPING CONTAINERS AS AN ALTERNATIVE SOLUTION FOR THE 
AFFORDABLE STUDENT HOUSING MARKET
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CHAPTER THREE: PRECEDENT STUDIES
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History has shown us that the most innovative projects 
on housing are often produced in response to some 
kind of crisis. There are many precedents for architects 
redefining a crisis to determine the best approach. 
There are great examples of student housing 
internationally, but not so many in New Zealand. 

I began exploring how prefab construction can be 
used for student housing by looking at international 
precedents that exhibit qualities of affordability, 
flexibility and adaptability. In addition, with the 
comments and opinions from the informal interviews 
in mind, I looked at the different forms of living spaces 
in the existing structures to gauge the most successful 
applications.

All the examples presented display different features 
and components in their planning and execution that 
have relevance to this project. 

The case studies are analysis in terms of:
• Flexibility and adaptability

• Size 

• Form

• On-site / off-site balance of construction

• Circulation

• Private and Public Spaces

• Module set-out
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Completed: 2006
Location: Copenhagen, Denmark
Size: 26,800 m2

Number of rooms: 360 

Tulou houses, which are traditional communal 
residences typically found in south-eastern China, were 
the inspiration for the design of this complex.  The 
building is located near Copenhagen University and 
houses approximately 400 students. It is very popular 
for many reasons. Lundgaard and Tranberg architects 
created the circular form as an urban response to the 
context,41 with access provided from all directions. As a 
result, the building has a theatrical character, with the 
inner courtyard giving a sense of community. 

It also symbolizes equality and communal living.42 
The individual is represented by the units projecting 
out from the outer circle so they do not look into their 
neighbours, and the community is represented by 
communal spaces facing towards the inner courtyard; 
creating an equal balance between private and shared 
spaces. Kitchens and common rooms are situated on the 
inside of the circle to promote social interaction. 

“The principle inspiration for the project is the meeting 
of the collective and the individual, a characteristic 
inherent to the dormitory building type.”43 The interior 
circulation spaces of the building follow the circular 
form and the inner courtyard is a gathering place for 
students. Each floor has five apartments made up of 
private units, and each apartment contains a common 
kitchen, living room and balcony. The rooms are 
arranged in a natural way in a ‘multiple cloister’ which 
is the original typology for student housing.44  The 
design focuses on the individual character of the room 
by letting students tailor it their own tastes.

Figure 26. Tietgen Dormitory

41  Arch Daily, 
“Tietgen Dormitory / 
Lundgaard & Tranberg Ar-
chitects,” last modified Feb-
ruary 7, 2014, http://www.
archdaily.com/474237/
tietgen-dormitory-lund-
gaard-and-tranberg-archi-
tects

43  Twisted Sifter, 
“The World’s Coolest Uni-
versity Dorm,” last mod-
ified July 24, 2012, http://
twistedsifter.com/2012/07/
worlds-coolest-universi-
ty-dorm-tietgenkollegi-
et-circular-interior-court-
yard-residence/

44  Dick van 
Gameren, Dash: Housing the 
Student (Netherlands: NAI, 
2015), 15. 

TIETGEN DORMITORY

These personal spaces are divided into two types: one-
bedroom and two-bedroom units of 26 square metres 
and 42 square metres respectively, which is enough 
for the students. In addition to the circular shape, 
the choice of materials is a distinctive element of this 
complex. Oak and a copper-based alloy cover the façade 
while concrete walls and magnesite floors feature in the 
indoor areas. The design combines modern ‘cloister’ 
and unique views of the world beyond it. The surfaces 
appear simple and organic, making people feel involved 
in the whole environment.

This precedent was chosen because it meets the needs 
of the modern student by providing both private and 
shared spaces. 

Figure 27. Interior of a 
room

Figure 28. Floor plan
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Completed: 1967
Location: Montreal, Canada
Cost: CAD $22 million-$140,000 per home

Size: 1 bedroom 56 m2 / 4 bedrooms 167 m2

Habitat 67 is a housing complex and landmark 
designed, designed by architect Moshe Safdie. The 
structure is an icon for 1960s utopianism and one of 
the most important buildings to come out of period.45 
It popularised and still showcase modern utopian 
architecture.

Figure 29. Habitat 67

This housing project explored the challenges of urban 
design and high density living through the use of 
a three-dimensional structure based on different 
construction techniques and adapting these methods 
for the site conditions. Habitat 67’s architect wanted to 
offer a “fragment of paradise to everyone.”46 His idea 
was to stack prefabricated concrete modules in irregular 
geometric piles like Lego blocks. The repetitive use of 
16 differently configured modules created a massive 
sculptural structure of futuristic interiors, suspended 
terraces and monumental elevator pillars. Each unit 
has its own terrace. This provides a certain level of 
interaction within the community, as the terrace of one 
unit is the rooftop of another. Vertical circulation is 
conducted through three elevators and stair cores which 
lead to horizontal pedestrian streets.

The housing project is constructed of 354 cubes that 
form 148 residences distributed over 12 floors. Sizes 
vary from 20 square metres to 90 square metres.
Concrete was the main material used for all the modular 
units because it acts as a structure to enclose space and 
is fireproof.

HABITAT 67

With regard to this thesis project, Habitat 67 
demonstrates the flexibility provided by modularity. 
The different modular layouts suit different family’s 
needs, and this approach could be applied to student 
housing. In addition, the arrangement of the modules 
creates a greater sense of community as events and be 
staged within the open spaces. However, drawback of 
this project was the special tools required to fabricate 
heavy modules. In addition, 16 variations may be too 
complex for a modular project student housing project.

Figure 30. Unit Plan: Lower 
and Upper Floor Plans 

Figure 31. Unit Typologies
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only represents the Japanese Metabolism movement, 
but also reinvents the apartment and hotel building 
typology.49 The compact form of the capsule could be 
adapted to provide affordable housing for students.

Capsules were made off-site in a factory and arrived on-
site completely prefabricated and ready for attachment 
to the superstructure. This phase took less than a 
month. What its interesting about this project is that the 
podium used more traditional construction techniques 
compared to the capsules, and also accounted for much 
of the on-site construction time.

Figure 32. Facade 

Completed: 1972
Location: Tokyo, Japan
Cost: $ 60,844 USD (6.2 million yen) per capsule
Floor Area: 3,091.23 m2

Time to build: 2 years

Kisho Kurokawa’s design for the world’s first example 
of capsule architecture was ahead of its time. The design 
provided a prototype for sustainable architecture 
based on principles of Metabolism architecture and 
recyclability. In its intention to create a space for the 
individual, the tower represented a criticism of the 
Japan that had modernised without undergoing any 
establishment of an “self”.47 Today, the apartment 
building has 140 tiny prefabricated capsules, each 10 
square metres. Each capsule is a self-contained steel-
truss box that function as an office space or a small 
living space. Capsules can be combined to create 
larger spaces. While space is limited, the ergonomics 
making the capsule the perfect living space, fulfilling 
its intended function as a “machine for living”48. The 
capsule does not include any appliances because it was 
designed for the man of future, whose very busy life 
would leave no time for cooking. The capsule tower not 

NAKAGIN CAPSULE TOWER

Figure 33. Floor Plan
Figure 34. Interior of a 
capsule
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50  Arch daily, “Song-
pa Micro Housing / SsD,” 
last modified December 11, 
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Completed: 2014
Located: Seoul, Korea
Architect: Jinhee Park AA, SsD

Housing costs and urban density are global issues. The 
firm SsD has provided a new typology of micro-living 
for a small-scale community. Extending the housing 
units to include balconies and semi-public circulation 
creates an intersection of private and public spaces, 
creating ‘social fabrics’ between neighbours.50 The 
flexibility of being able to recombine unit blocks in 
different ways for different purposes means tenants can 
stay even if their circumstances change and they require 
more or less space. In this way, the project demonstrates 
that space and size are different concepts.

The 14-unit blocks are interconnected with skywalks 
and verandas, and the main corridor that acts as a social 
space. 

Takeaways: 
Shared social spaces; flexibility within small units; social 
space outside units; potential to grow.

SONGPA MICRO-HOUSING

Figure 35. Diagram of 
spaces

Figure 36. Songa Micro 
Housing

The common denominators of the selected case studies 
are their modularity (simple, systematic compact living) 
and flexibility. 

The four projects from different locations around the 
world all present possibilities for student housing. In 
terms of spatial layout, these projects demonstrate a 
hierarchy of spaces from public to private. Some of the 
projects use variations based on one type of unit, while 
others provide a wide range of unit types. Smaller 
units should be emphasised where space is limited, but 
function is key. 

Each of the cases studies had its own unique 
characteristics; however, they all conformed to the 
concepts outlined in the theoretical premise.

Figure 37. Floor Plans
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Frank Lloyd Wright said: “Buildings should be designed 
from the inside out.”51 Just as he started from the small 
interior elements and worked up to the overall plan of a 
building, this design will start with what is needed. The 
layout of space will inform the building’s form.

Rather than designing an exterior form first based on 
the site analysis and other requirements, the inside out 
design process begins by concentrating on the interior 
space required by each element of the design. The 
repetition of units of space forms a building which can 
then be tested on a site. The result will be a building 
adaptable to any site. 

Applying this process to this project will minimise 
costs compared to the traditional design process used 
by most architects, as costs are always higher with the 
outside-in design process.52 Inefficient use of materials 
and a large number of unit’ types result from the 
outside-in design process.

Figure 38. Rather than designing pages, the inside out 
process focuses from the smallest elements to the whole 

piece

DESIGN PROCCESS

    ATOMS        MOLECULES     ORGANISMS      TEMPLATES          PAGES
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The publication Homes People Can Afford: How to 
Improve Housing in New Zealand (Grey & Whitcher 
2013) identifies three major ways to reduce capital costs 
without compromising quality.

• Intensified use of available urban land and 
existing infrastructure, e.g. through shared or co-
operative ownership models.

• Smart integrated design that enables efficient use 
of smaller floor areas without compromising the quality 
and functionality of indoor and outdoor living

• Systems approach to building design, production 
and size assembly, including sourcing of materials at 
or close to the point of origin, leveraging of collective 
purchasing power, factory manufacture of building 
components, flat-pack delivery to site, and a fast assembly 
process.53

Managing the cost of the development and the role of 
land subdivision design are the two most important 
ways to determine the success or failure of the project. 

The project establishes a set of brief design aims based 
mainly on observations and discussions with students 
and informed by the literature reviewed. These ideas 
need to be translated into design considerations.
The student: Undergraduate and graduate students 
should be offered accommodation. 

The developer: Tertiary institutions with diverse 
student populations should provide more attractive 
student housing that meets the basic requirements for 
everyday living.

Location: Ideally within 1km walking distance of both 
the campus and commercial areas with good public 
transport.

Form of Housing: Rented units

Size: units should be a maximum 24.5 metres height 
according to the Unitary Plan.

Units: Variability within the units.

Physical environment: Provision of satisfactory 
physical environment through new construction. 

Construction: should only take few months and build 
by trade apprentices under supervision.

The cost: The rent should be reasonable in relation to a 
student finance.

Interpersonal environment:  Provide opportunities for 
personal growth and development.

Social and community interaction: Provide outdoor 
spaces and ease of movement through spaces.

Clusters: Small groups of students living under one 
roof, allowing interaction and at the same time seclusion

Ventilation and daylight: Voids in build masses. 

Parking: Two parking space for each efficiency cluster.

Additional points:

Human scale preserved

Wise use of geography and topography

The design can be adapted to fit the requirements of 
other situations

PROJECT BRIEF
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54  The co-benefits of 
reduced vehicle movement 
are reduced road damage, 
reduced traffic congestion 
and reduced impact on 
human health. 

55  Burgess, Buckett 
and Page, Study Report: 
Prefabrication Impacts, 49.

56  NZ Transport 
Agency, “Overdimen-
sion Vehicles and Loads, 
Factsheet 53 June 2013,” ac-
cessed May 3, 2017, https://
www.nzta.govt.nz/assets/
resources/factsheets/53/
docs/53-overdimension.pdf

Category 1 requirements:
• Maximum width 3.7m 

• Maximum forward length 11.4m

• “Oversize” signs are required at the front and 
rear if the vehicle is more than 3.1metres wide.

• If the vehicle width exceeds 3.1 metres and it 
travels at a speed over 40km/h, the vehicle must be 
piloted by at least one Transport Agency-approved Class 
2 pilot vehicle.

TRANSPORTATION REQUIREMENTS

The selection of the materials for construction is based 
on cost, availability and construction qualities. Timber 
will be the basic material for construction. Because the 
appearance of the façade is important, battens are the 
chosen wall cladding.  Sheet metal roof cladding is the 
cheapest. The initial cost is very low but it will have a 
short life span. 

A list of materials can be found  in Appendix B. 
The document also shows the lifetime costs and 
maintenance expenditure for more common wall and 
roof claddings. 

Figure 39. Determining category based on width and 
forward distance

MATERIALS

Creating a modern day modular living complex 
needs to consider transport of components, industrial 
processes, logistical organisation and, last but least, 
liveability and comfort.

In relation to transport, the programme will be built 
and transported locally.  Site selection is an important 
factor in minimising impacts on the surroundings 
and sustainable transportation options. Having the 
factory close-by will bring benefits associated with 
reduced vehicle movements,54 including lower levels 
of greenhouse gases emissions and reduced costs. An 
option for reducing the requirement transportation is 
the establishment of regional distribution centres across 
building materials sector.55 

The maximum size of each unit will be dictated by the 
size of the transporting truck. The graph below shows 
vehicle categories based on the width and forward 
length, defined by NZ Transport Agency for Over 
Dimension Vehicles and Loads.56
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THE CLASSICAL  CORRIDOR
Pros: Large building with the possibility of meeting 
many other people. Living alongside a lot of other 
students gives you the chance to get to know people 
from around the world with similar values as yourself.

Cons: The environment is not very sociable.

THE CLASSICAL COLLECTIVE
Pros: The environment is very intimate which creates 
opportunities to meet different types of people as they 
live close by so it has a community feel. 

Cons: The small scale will mean a lack of privacy and 
personal space and always being surrounded by other 
people. 

SOCIAL STRUCTURE

A COMBINATION!
Pros: This way of living is more appealing for students. 
A social life will be “built in” with opportunities to 
meet other people with similar values and generate a 
sense of community. The scale is larger than a corridor 
but it doesn’t compromise the intimacy of a classical 
collective.

Cons: Not for people who aren’t social.

At the same time, I began exploring the physical and 
psychological needs of students as a group in order 
to have a better understanding on how to increase 
socialisation and promote a sense of community.

Physical Needs:
• An area for living, relaxing, entertaining 

• An area for eating, storage

• An area for studying with computer space

• An area for sleeping, dressing

• An area for showering

• An outdoor space

Psychological Needs:
• Sense of privacy

• Sense of ownership

• Sense of security

• Sense of community

• Ease of adaptation

• Ease of recovery

Figure 40. Diagrams 
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61  Smart, “Panel Di-
mensions,” accessed March 
17, 2017, http://www.nzsip.

co.nz/

62  David Littlefield, 
Metric Handbook: Planning 
and Design Data (London: 
Architectural, 2008), section 
9-2.

As the intention of this project is to provide housing 
for young people, medium density housing is the most 
appropriate response for the brief. The design not only 
follows the brief, but also reinvents the apartment and 
hotel building typology. The concept for the design 
is built up step by step through a process which 
consider all the requirements. Visual, physical and 
social interactions are all major factors in capturing the 
spirit of the student lifestyle, with further relevance 
for student well-being. Therefore, healthy social and 
cultural support systems should also be a feature of 
student housing through.

Factors associated with how people live, such as 
their financial situation, culture and personality and 
social relationships, all have a significant impact on 
their preferences for housing. I know from personal 
experience, that some people find a single room lonely 
and isolated, but other find it difficult to live more 
communally. Therefore, different types of units will be 
designed to provide more flexible choice for students: 
one-unit type of unit will house the sleeping area, and 
others will provide common areas.

To assist in generating a design, the list below shows 
the standard dimensions of wall, floor and ceiling 
panels and the measurements for essential furniture in 
accordance with the Metric Handbook.

Panel dimensions: 
Wall panel: 1205mm wide x 2.4m, 2.7m or 3m high
Ceiling/Floor panel: 1205mm wide x 2.4m, 2.7m or 3.6m 
long57

Furniture and storage:
Bed: 900mm x 2000mm
Desk: 800mm x 1200mm (1800mm length is better)
Chair: a comfortable chair
Wardrobe: 600mm x 900mm minimum
Shelving: 300mm x 3600mm minimum run58

.

CONCEPT DESIGN

Based on the brief, the identified limitations and 
conclusions from the precedent studies, the initial task 
was to understand the size of each module so that forms 
of various proportions can be generated. Simplifying 
processes by first setting up standards, grids, locations 
and rules to be followed is integral to prefabricated 
building.59 

The 1.2 metres module grid is not only the standard 
panel dimension, but combining panels creates a 
functional space. Panel dimensions are determined 
principally by the limitations of truck transportation  
and the requirement to conform to maximum heights 
for transportation on New Zealand roads.  

Revit provides virtual environment for simulating 
fabrication based on modularity and repetition.  The 
simpler the Revit virtual model, the simpler the real 
building will be to construct.60

59  Jeremy J. Ham and 
Mark B. Luther, “Prefabri-
cated Modular Housing: A 
Case Study,” last modified 
September 6, 2015, https://
www.researchgate.net/
publication/281522550_
PREFABRICATED_MODU-
LAR_HOUSING_A_Case_
Study

60  Ibid.
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After gathering the information needed, different ways 
of structuring the modules will be investigated, keeping 
in mind the requirement for affordability. Among the 
students interviewed, graduate students expressed 
a preference for more private spaces in conventional 
apartment style accommodation, while undergraduate 
students want more company. The layout should 
follow similar themes. A likely scenario is to separate 
these groups by focusing on shared living spaces for 
undergraduates, and while graduates will have a 
studio layout. The idea is to design affordable student 
accommodation that will range in size from one and 
two-bedroom units. 

The different unit types are designed to respond to the 
parameters discussed in previous sections. All the units 
types in the programme are intended to be flexible, 
based on findings in relation to students’ needs in the 
Auckland region, and taking in account the main goal of 
providing affordable student accommodation. The idea 
is to offer students more than just rooms, but rather a 
place for pursuing interests that is a departure from the 
conventional formats of dormitories or halls. 

The interior design is key to this project in order to 
save space, which then results in a cheaper overall unit. 
This means, some sacrifices will need to be made in the 
process. 

Small modules are the solution to some of these 
problems. They reflect a desire to return to a simpler 
time and to be able to enjoy life without being burdened 
by rents. When a dwelling unit is smaller than the 
minimum required space, its height must increase 
to accommodate the same number of residents. Any 
prototype dwelling has to ensure the survival of its 
occupants, by providing shelter, protection and warmth.  

Spaces are defined as either private, semi-public or 
public. The dwelling units will comprise the private 
spaces, while courtyards will be the semi-public spaces. 
Modules for bedrooms, kitchens and living spaces will 
create a number of different configurations. They are 
designed to accommodate differing numbers of people.
Students are free to choose which type of spaces to rent, 
according to their personal needs and income.

UNIT TYPES

It is evident from the preceding discussion that the 
following list must not be neglected in the interior 
design of a dwelling unit:

• Simple layout for clarity and economy

• Maximum useable area

• Minimum circulation space

• Direct access to private outdoor space

• Storage space

• Sun control in order to keep rooms cooler

• Provision of overhangs

• Light and air to prime rooms

• Wider front area

Figure 41. Private, semi-
public and public spaces
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The design starts with the layout of a student living unit 
module. The design of the unit evolves from the basic 
human needs. The self-contained unit accommodates 
the sleeping, studying and entertainment needs of a 
student, effectively becoming a complete studio, in a 
3.6m x 3.6m module, with a total floor area of 12.96 
square metres. 

The outcome is a two storey building featuring a 
pitched roof form with a skylight that offers views 
out towards the courtyards. The double height helps 
to establish a hierarchy of life within the dwelling 
unit and also allows natural light to reach the interior. 
The windows have blinds to control lighting levels 
and privacy. They also facilitate cross ventilation and 
enough air movement inside the unit. A lightweight 
polycarbonate canopy is placed over the deck to meet 
the need for shelter outside the door. 

TYPE 1: ONE BEDROOM STUDIO

To maximise the use of space, a kitchenette is 
incorporated in each unit in a way that doesn’t 
dominate the study bedroom.  The counter segment 
has a sink, a mini fridge, a microwave and a stove/oven 
on it. Additionally, it has cabinetry underneath it for 
kitchen appliances. Opposite the kitchen area, there is 
a folding table. When the table is folded away, space 
functions as a living area. 

The mezzanine is a crucial element in the space. It is 
accessible via stair drawers to add storage underneath. 
The treads on the staircase are quite steep.  On this level, 
there is a space for sleeping, a desk area for studying 
and a wardrobe. 

Students’ desire to have more privacy includes having 
their own bathroom. The bathroom is pushed aside 
to maximise area of the module and to collect the 
pipes together. It also allows electrical elements to be 
installed.

This studio unit serve as the basic module on which all 
other unit types are based.

Figure 42. This single bedroom self-contained unit 
offers everything a student needs, a bedroom, a 
bathroom and a kitchenette. 
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These days, we spend our time socialising through 
social networking instead of spending more time with 
people. Having a roommate helps reduce feelings of 
loneliness and over time it is possible to develop bonds 
of deep friendship. This type consists of two people 
sharing a limited space. Sharing can be difficult, but 
most students like this living environment. 

My intention with the two storey module is to 
provide a living space for two people where they 
can rest and study.  It is equipped with beds, desks, 
chairs and closets for two students on each level. 
This configuration seems to meet the basic needs of a 
student but having less space per student means lower 
individual rents 

With regard to living conditions, this unit seems more 
than adequate. It makes sense to include a kitchenette, 
however, in order to keep to a low budget and avoid 
cooking in the same room where people sleep, the 
kitchenette has to be removed and thus multi-functional 
furniture needed to be designed. This offers not only 
space saving benefits, but also provides for different 
purposes. 

Due to the limited space within the interior, none 
of the units have living spaces and kitchens, which 
motivates students to interact with others, spend more 
time in common areas where they are able to share 
activities such as cooking, eating, cleaning and form a 
community. My intention was to create single rooms 
where privacy and their own front door gives an added 
dimension of freedom. Unfortunately, unwanted 
visitors and intruders can also take advantage of this 
design. 

TYPE 2: TWO BEDROOMS

Common living spaces are designed according to the 
parameters for kitchen/dining and living areas. This 
situation is acceptable in a renting community where 
students live for a short period of time. 

Figure 43. Lower and upper floor plan
Figure 44. Unit prototype
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Socialisation is essential for young people and enables 
them to develop a sense of community. This also 
affects their quality of their life. In this project there 
are two types of common spaces in which students 
can come together to socialise, entertain, etc.  The first 
type is circulation space and the second is the different 
communal or shared spaces, such as the living area, 
kitchen, dining room, laundry, etc. In other projects, 
these common spaces become the focus of attention as 
they are central and easily accessible. Theses spaces 
emphasise the three pillars of sustainability - social, 
environment and economic - through sharing space, 
infrastructure and time.

COMMON SPACES

CIRCULATION
The flow through a unit is as important as its 
arrangement. The movement between units has as much 
effect on social interaction as the interiors of the units. 
To avoid inhibiting space and discouraging movement, 
generous circulation needs to be carefully planned, 
keeping in mind the idea of affordable accommodation.
 
The circulation areas such as stairways, ramps, grip 
structures, etc. need to be translated from the servant 
to the served spaces, meaning they have to become 
the useful, living spaces. (Refer to Section 7 for more 
information).

LIVING + DINING + KITCHEN
As mentioned before, the second type of unit doesn’t 
have a living and kitchen area, which will motivate 
students to spend more time in the common space, so it 
should be very comfortable and enjoyable to be in. 

The space functions as a social space for informal and 
shared activity in which new friends may be made 
through the greater opportunities for interaction. As 
such it has to be a pleasant place to be, with an open 
plan to exploit sunlight as it needs the sun more than 
the other rooms, not less. 

Figure 45. Floor Plan
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61  David Littlefield, 
Metric Handbook: Planning 
and Design Data (London: 
Architectural, 2008), 9-10.

The design involves the ground floor area as a more 
usable open space and allows flexibility in the use of 
the space. Modules are set together to produce a variety 
of cabin sizes. Having two modules together means 
more space and more flexibility within the design. The 
configuration is simple: it is a 3.6 metres wide x 3 metres 
high with a total liveable area of 24 square metres. 

According to the Metric Handbook, a kitchen/dining 
room will typically serve between 5 to 8 students.61 
A microwave, as well as a conventional stove/oven, 
a refrigerator, a sink, a dishwasher and storage are 
provided to meet environmental health requirements. 
In the interests of affordability, the flooring is recycled 
wood and cabinets are made from inexpensive 
plywood, however it is designed in a way that looks 
anything but cheap. The kitchen is designed to be 
functional and easy to clean, while the dining area 
allows all the student to eat at the same time. It is a 
functional space and allows students to meet and keep 
in touch with the whole group. It is well ventilated to 
remove offensive odours.  Finally, this type of space 
should adjoin the living area. 

SUPPORT SPACES
The different type of units need supportive 
services. These include a workshop, trash room and 
housekeeping closets.

STUDY ROOM
A communal study room is also provided for those who 
need a quiet space to study with computers included. 

LAUNDRY AREA
The laundry area as well as the parking area are areas of 
interaction among students. This space is made out of 
one module and contains of washing machines, dryers 
and an area for folding clothes.

BIKE STORAGE
The bike storage accommodates up to 50 bikes.

Figure 46. Section COMMON SPACES

UNIT
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CHAPTER SIX: SITE APPLICATION
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62  Avi Friedman, 
Homes within reach: A guide 
to the planning, design and 
construction of affordable 
homes and communities 
(Hoboken, NJ: J. Wiley), 
215.

One of the most significant feature of this project is its 
adaptability. For this reason, there is not a designated 
site for this project, however a test site has been chosen 
for this project. It is important to recognise how future 
student housing could positively affect the nearby 
surroundings, by designing to aid future development 
and improvements.   

The following site design requirements have a 
significant impact on the overall success of the project:

• Easy access to local amenities such as shops, 
public transport, community facilities and other services.

• Location of public and private spaces should 
engage with existing site conditions.

• Use is conditional on open spaces being pleasant 
and safe.

• Landscaping needs to be integrated into the 
overall design.

• Orientation to sun

• Topography

• The design of pedestrian and vehicular paths as 
well as the landscape, needs to be clear and convenient 
for both residents and visitors.

• Efficient and appropriate parking lots 

• Bike parking on concrete surface adjacent to 
sidewalks

• Natural surveillance

• Signs, numbering, lighting, and cleat paths

The site selection was made with the following criteria 
in mind:

• The site has to be located in a medium density 
area as medium density projects increase affordability.62

The site needs be located near the campus to provide 
immediate access for students walking or riding bikes to 
class.

• The site’s location needs be suitable for 
accessibility to the surrounding facilities. 

• The site needs to be situated close to retail so that 
social enterprise can be easily incorporated, and made 
sustainable and compatible with the surroundings.

In regard to traffic, students with cars will have 
immediate access to the university. 

“Because most universities will remain in their current 
locations indefinitely, their futures will continue to be 

intertwined with their surrounding neighbourhoods, making 
the reconsideration of each institutional element essential”.63

In a highly competitive market, developers/investors 
have to be careful when selecting the site in order 
to make profit. Due to the floating population and 
number of students enrolled every year, Auckland is the 
preferred location for the project. 

Figure 47. Mt Albert aerial

Auckland’s Unitary Plan proposes a solution to the 
housing crisis through building intensification to 
provide affordable and dense housing. However, until 
the proposed Wairaka Precinct development starts, 
Unitec Institute of Technology’s Mt Albert campus 
could be the first sire chosen to promote the idea of 
affordable student housing. The site has a potential for 
a successful student housing investment. The location 
of the student housing is very important, as the new 
complex will be located on campus which means 
students will pay nothing for transportation. 

SITE SELECTION

63  Victor Rubin, 
Evaluating University-Com-
munity Partnerships: An 
Examination of the Evolution 
of Questions and Approaches. 
Cityscape: A Journal of Policy 
Development and Research, 
Volume 5, Number 1, 2000 
(California: U.S. Depart-
ment of Housing and 
Urban Development), 219.
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64  Unitec, “ACCFIN 
Pre-Orientation,” accessed 
April 20, 2016, https://moo-
dle.unitec.ac.nz/mod/page/
view.php?id=138580

Today, there are 18 rooms allocated in Unitec houses 
across the Mount Albert Campus. Building 310 and 
Building 313are the two apartments complexes located 
in the student accommodation village providing 304 
beds for students. Building 310 (1510 Great North Road) 
has 34 apartments, all of which have five bedrooms, a 
shared lounge, a kitchen and a bathroom. Building 313 
(on campus) provides a range of one to five-bedroom 
apartments,64 with a total of 130 rooms in 45 apartments. 
Based on the current conditions, the location of the 
existing buildings is great but the accommodation is 
not appropriate. These buildings at the Unitec Student 
Village have not been renovated in a long time as it 
is expensive to maintain them. These buildings are in 
need of some kind of rejuvenation. Their appearance 
is not inviting for student. The facades are boring with 
rows of identical windows and dull colours making the 
village not a very attractive environment. It provides a 
negative first impression for both students and parents, 
thus affecting the recruiting process. 

Figure 48. Building 310

CURRENT SITUATION WITH UNITEC ACCOMMODATION

Figure 49. Building 313

There is a walkway bridge above the Oakley Creek 
that connects both buildings and provides access to 
the campus and Great North Road. This walkway is 
not well illuminated at night so people feel unsafe. The 
buildings are also connected to facilities and they are 
accessible by cars, bikes and pedestrians.

Figure 50. Existing bridge on Oakley Creek
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Over the whole of New Zealand, 425,870 (2016)65 
domestic and international students are enrolled in a 
tertiary institution, including 161,23066 students in the 
Auckland region. According to research from Statistics 
New Zealand, 39%67 of apartments are rented by 
students, including the 300 rooms located on Mount 
Albert campus. 

With more than 14,455 full-time and part-time students 
on the Unitec campus, there are not enough rooms to 
accommodate at least a small percentage of students. 
However, association president Greg Powell said 
that “Students hated living in the Unitec accommodation 
and most of them wanted to move out but couldn’t for 
fearing of losing thousands of dollars.”68 In relation to 
price, domestic students must sign a contract and pay 
fortnightly, while the fees for international students 
have to be paid a whole semester in advance.  

Appendix C: Domestic and International Students 
Enrolments 2016. The figures are indicative only and 
were extracted from Education Counts.

65  Education Counts, 
“Participation,” last mod-
ified October 15, 2016, 
http://www.education-
counts.govt.nz/statistics/
tertiary-education/partici-
pation

66  Ibid.

67  Statistics New 
Zealand, “Apartment 
Dwellers,” last modified 
March 13, 2010, file:///C:/
Users/fiorela/Downloads/
report.pdf

68  NZHerald, 
“Accommodation – Unin-
habitable,” last modified 
September 4, 2009, http://
www.nzherald.co.nz/nz/
new/article.cfm?c_id=1&-
objectid=10595200

SWOT-ANALYSIS
Strengths

• Well connected to rest of the city

• Good location and views 

Weaknesses
• Noise

• Beautiful green areas can disappear

Opportunities
• Integrate nature and views

• Large area

Threats
• It is an attractive site and the Council has future 

plans to exploit it 

Site Area: 16,322 m2

Figure 51. Auckalnd map

Mount Albert has basic facilities but it relies on St Lukes 
and New Lynn as these are both main centres of retail 
activity. Students represent the largest market segment 
for retail in this area. However, this will change in the 
future with workers and residents locating in the area. 

The site is considered to be of historical interest and it 
is well connected to the centre of the city. The proposed 
site is illustrated through maps as seen in figure 52 
and 53 and 54 that show the position in relation to the 
city, and the land use and building heights. The main 
observation gained from analysing these maps is the 
concentration of institutional buildings lacking serious 
communal programmes within them. 

SITE INFORMATION
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LEGEND
PROPOSED SITE

EXISTING BUILDINGS

PROPOSED BUILDINGS

CONSTRUCTION BUILDING

STUDENT HOUSING

RETAIL SHOPS

TRAIN STATION

BUS STATION

PRIVATE ROAD

Figure 52. Wider 
Context

Figure 53. Land use

Figure 54. Building 
heights

LEGEND
HERITAGE

MIXED USE

RESIDENTIAL USES

OPEN SPACE

TERRACE HOUSE & APARTMENT 

BUILDING

MIXED HOUSING URBAN

CORE CAMPUS

BUSINESS PARTNESHIPS

NO UNITEC OWEND LAND

1 TAYLOR LAUNDRY SITE

2 MASON CLINIC SITE

3 LAND OWEND BY NGATI 

WHATUA

MAX HEIGHT 8M

MAX HEIGHT 11M

MAX HEIGHT 20,5M

MAX HEIGHT 24.5M

MAX HEIGTH 35M
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The area of interest is the Oakley Creek area. The 
landform is a valley surrounded by dense trees. When 
passing the area, it seems like a no man’s land. There 
are no residential dwellings, but there is a student 
accommodation in the precinct on land owned by Ngāti 
Whātua Ōrākei.69 The existing student accommodation 
is not included in this project.

The chosen site is surrounded by commercial and 
educational buildings as well as housing and green 
areas. It is therefore not necessary to design them as 
part of the building. Figure 55 shows the layout of the 
contours of the site. The site is relatively flat which 
means modules can be fitted on the site without the 
need to do much earth moving (minor changes in 
topography can have significant effects70). The land use 
of the site is divided into two parts by the existing path. 
The new Waterview shared path connects Waterview 
and Mount Albert with cycling and walking paths, 
thereby providing increased connectivity for everyone 
passing through. My design will be placed within the 
orange area (see Figure 55), taking into account the new 
bridge. The site also consists of a single private street on 
the east side.

There are two possible views from this site: on the 
Oakley Greek side there is the chance of building a new 
complex without interfering with the surroundings; and 
then there is the Unitec campus on the other side. The 
vegetation on the site is basically Oak trees and grass, 
and the soil conditions are favourable. Compared to the 
surrounding buildings, the density of the site will be 
around 20% higher. 

Figure 55. Site analysis

69  Unitec, “Evidence 
of Douglas Fairgray – 
Economics,” last modified, 
December 18, 2015,
http://www.unitec.ac.nz/
futurecampus/wp-con-
tent/uploads/2015/05/
Evidence-of-Doug-
las-Fairgray-Economics.pdf

70  Your Home, 
“Challenging sites,” ac-
cessed September 27, 2016, 
http://www.yourhome.gov.
au/you-begin/challeng-
ing-sites

WIND DIRECTON

WINTER SOLSTICE

SUMMER SOLSTICE
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Figure 56. Waterview bridge Figure 57. Waterview shared path Figure 58. Trees and rock outcrops Figure 59. Unitec trades building 



102
103

CHAPTER SEVEN: CLUSTERS ON SITE
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71  Martin Pearce, 
University Builders (Hobo-
ken, NJ: Wiley Academy, 
2001), 11.

72  House Mark, “Ex-
ploring Clusters in Social 
Housing Data,” accessed 
August 20, 2017, https://
www.housemark.

Authors of various research works have defined cluster 
developments as a viable alternative for residential 
growth in the city and suburbs. Clusters appear to 
have the ability to meet the demand for new dwellings. 
Thomas Jefferson one of the most influential North 
American planners, wanted to “evoke the clarity and 
potential of man’s rational understanding in contrast 
of the chaos of the natural world.”71 His on-campus 
housing programme promotes campus unification with 
buildings organised around an open space in order to 
fulfil students’ needs. 

In a housing cluster, each module becomes more 
than a single entity; it is connected to and a member 
of a community dwelling. The research literature 
suggests that the size of a community influences 
social interaction. Clusters must be large enough to be 
useful, but small enough that they have well-defined 
characteristics.72  Some of the characteristics of clusters 
include:

• Preservation of the land in its natural condition

• Preservation of natural amenities 

• Large street and utility areas are not needed,  

  leading to savings for the development

• Incorporation of special amenities provides a  
  varied community

• Cluster enables a community to plan for a   
  more efficient utilisation of land, while still   
  meeting the housing needs of a community

• A more creative and efficient site design with  
  a greater ‘quality of space’

EXPLORATION OF HOUSING CLUSTERS

Once all the units had been developed, I began to 
explore different possibilities for how the units could be 
arranged to form a community. It is assumed that both 
functionally and socially a community is constituted by 
groups. Student housing developments that cluster a 
diverse group of young people are capable of producing 
a unique set of social impacts. Social ties in small 
communities are stronger because residents are more 
likely to know each other.

FORMING SPACES
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The design needs to be modular because at same 
point it is going to be shipped. Accordingly, I started 
the design process with a few concepts. Each concept 
is made up of several modules to make up the main 
programme. Playing around with the position of the 
modules, creates different arrangements with different 
feelings within the spaces to provide a variety of 
neighbourhood scenarios. The cluster concept enables 
a range of development to take place in different 
environments, with careful site planning and design. 
For instance, the spacing of dwellings for appropriate 
privacy, ventilation, natural light and density. Modules 
are either close to each other, or placed apart to create 
open spaces between them.

Figure 60. Conceptual models

The first approach is most often used for simpler 
projects, as it is quick and easy but can become 
monotonous. The second approach creates a more 
diverse floor plan with less modules needed, but it 
removes the mobility of the building. Both approaches 
can be combined with other materials to create an 
innovative building. The use of modular structure 
makes it easy to modify the shape of the building. 
For example, the stairs can be placed according to the 
entrance for each unit, while the site influences the 
location of the entrance. In addition, different shapes 
can be configured to face the sun.

Concept 1: Dwelling 
units are grouped 
together to give 
the impression that 
this design is truly 
“clustered”. Single units 
in a corridor creates long 
narrow distances with 
no spatial qualities. 

There are interesting opportunities to develop a good 
design combining all these concepts. The next step is 
to explore these concepts on site and find one or even 
two designs to create an affordable student housing 
community. 

Concept 2: Cluster 
planning breaks the 
strict grid and supports 
a variety of formal 
relationships. Preserves 
the scenic nature of the 
open space. The clusters 
stand as singular entities 
in the landscape.

Concept 3: A variety of 
physical relationships 
at both the cluster 
(building) and 
neighbourhood (site) 
scale are established. 
Combines the necessary 
individual private spaces 
while maintaining 
a cohesive visual 

appearance.
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This research examines new building types that 
can be low-rise while at the same time producing 
medium residential density. High-rise buildings 
are inappropriate because they are too expensive to 
construct and maintain, and don’t provide easy access 
to outdoor spaces. Low-rise buildings function better 
for social interaction due to the close connectivity with 
the surrounding. Medium density housing has the 
capability of providing housing choice through the 
configuration of modules that are clustered together.  
It can also provide quality and affordability, while 
increasing density and improving social interaction.  

The list below outlines the set of rules that helped me 
plan the cluster design:

• Separation of the two different unit types may 
not be vital, but could yield higher occupancy and better 
returns since the renting characteristics differ.

• The units need to combine a cohesive visual    
appearance and the necessary individual private areas.

• Create open space areas for recreation and social 
interaction

• Perimeter of the development take account of the 
shape of orientation

• Orientation of clusters involves facing a common 
space and maximising orientation to north

• The cluster housing can be used to preserve 
a majority of vegetation by grouping the houses in 
distinctive “clusters.”

• Placement of clusters should be planned around 
existing features such as trees and rock outcrops, and 
so requires less clearing since a portion of the site is 
dedicated to a communal plaza.

• Evergreens should provide a useful buffer, 
separating cars from the direct view of the dwelling units.

MASTER PLAN DEVELOPMENT

• Buffers between clusters

• Natural vegetation to screen clusters from road 
and adjacent properties

• No build over the contours

• Not facing the street

• Parking lot located close to the main road
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The placement of the modules can vary from 
geometrical positioning to orientation depending on 
the requirements of a particular site. Different options 
were explored for their position on the site, height 
and composition. This design adopts the strategy of 
prioritising repetition, mass production and modularity 
to form a number of clusters on site. The decision to use 
this system of repeating elements provides order and 
economy.  

As seen in Figure 61, the design demonstrates the intent 
to build a more diverse design rather than taking a 
homogenous approach. The clusters are organised as 
neighbourhood groups with shared access and also 
function to help define the natural landscape. The 
design facilities connections among the students both at 
the individual and group level.

Figure 61. Sketches

Connecting modules to the landscape is about designing 
housing which provides a transition between shelter 
and nature. The decision to use a cluster design is based 
in its ability to promote social dynamics and connect to 
nature. In the making of cluster housing, the immediate 
implications are community and neighbouring. The 
cluster settlement describes not only the physical 
setting, but the social setting as well.

Then, there is an opportunity to neighbour within a 
collective setting. The formation of shared territories 
permits both physical and social interaction. Thus, there 
needs to be a limited number of neighbours to promote 
social interaction.

Figure 62. Courtyard and pedestrian movement

Cluster vs. Linear 
Compact vs. Sprawl
Pedestrian vs. Car
Public vs. Private
Community vs. 

Individual

Figure 63. Forming 
spaces
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This association with nature provides richness and 
generosity beyond the financial investment. By 
allocating the modules in clusters facing outward, 
natural light, thermal ranges and daily changes are 
some of the qualities provided through this association 
that can enrich the architecture.

The cluster form is utilised as there is a need to offer 
a variety of living conditions. The cluster is designed 
to support students’ adjustments and needs by 
encouraging friendship formation, while different living 
spaces can be experienced within the community. The 
cluster typology consists of U-shaped layout, as this 
layout maximises direct natural light but still enables a 
community to be formed and privacy to be maintained. 
The building masses create a balance of openings and 
enclosures in semi- private courtyards.

The combination of the different unit types within 
the U-shaped clusters is carefully arranged to create a 
variety of private, semi-private and public spaces. For 
instance, private living spaces are clustered around 
a semi-public courtyard. Clusters are separated by 
courtyards to preserve privacy as much as possible, and 
to provide views. Students can use the courtyard space 
in a variety of ways, according to their personal needs. 

Figure 64. U-shaped layout of a cluster
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CALCUTATION IN THE PROPOSED PROJECT

One-bedroom unit (studio): 55 beds

Two-bedroom units: 84 beds

Common spaces: 14

Laundry: 7

Study Rooms: 7

Administrative Office: 2

Parking: 38 spaces

Bike racks: 50

Total amount of students: 139

In terms of this project, about 139 students can live in 
this complex. Each of the clusters hosts a lot of open 
space for the residents. As long as the spatial qualities 
are better than the existing student accommodation at 
Unitec, density can be less or more.  

Figure 65.    Master Plan
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The master plan consists of modules arranged up 
to 3 storey high, to not only to stick with the design 
criteria, but also to have a building that is suited to its 
surrounding environment. Respecting the adjacent 
community’s scale, the height reaches up to 9 metres. 
The variation in heights helps prevent mutual shading 
of individual units and results in solar protection of 
horizontal plots. Solar exposure of open spaces should 
be minimised to certain hours of the day. This is 
possible by the combination of features like overhangs, 
canopies and dense trees.

Type 1 units are dispersed above the common 
spaces to create a dynamic overlay. This generates a 
healthy campus culture and allows for varied student 
experiences. A stair is placed on one side of the clusters 
to provide access to the studios. A shared common 
space acts a social meeting place for the cluster of four 
units.

Each unit should be served by public water supply 
and sanitary sewers while assure adequate disposal of 
waste. 

Figure 66.    The overall form allows for these unit types 
to be put next to each other with side walls blending 

into one shared wall between dwellings
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OPEN SPACE
Land shared in common by a cluster is an important 
ingredient. It acts as a focus and physically knits the 
group together.

It is agreed than open space is an important and 
necessary component of a cluster. Therefore, the process 
of allocating open spaces rests on an analytic base. 
The small clusters of units meet at a central courtyard 
where students can casually meet all their neighbours. 
Le Corbusiers’ desire to create vast airy spaces was 
a strong driver when designing the site. Communal 
outdoor spaces are overlooked by adjacent modules 
and provide outdoor spaces for recreation. The outdoor 
spaces are designed to be accessible and attractive for all 
the residents. Semi-closed courtyards are formed by the 
placement of the buildings to protect he outdoor space 
from noise. 

The open spaces mean activities will take place outside 
of the four walls of the dwelling unit. The easy access to 
outdoor spaces means students will utilise these spaces 
inventively.  Courtyard gardens provide also greater 
opportunities for social interaction among students. 

NEIGHBOURHOOD FORM
Cluster arrangements in a neighbourhood of mixed 
unit types have an impact on the social behaviour, and 
encourage social interaction between neighbours.
Each cluster consists of 8 modules, made up of a variety 
of one and two bedrooms units and common spaces. 
Clusters are joined to form a neighbourhood group. 
Variations in cluster form allows pedestrian movement 
and passage to other clusters. Short streets and the 
quality spaces among housing clusters give a sense of 
belonging to individuals. The transitional spaces and 
apertures were added to allow for increased natural 
light and ventilation. Walkways through the site act as 
live avenues, therefore encouraging a safer and friendly 
environment. Clusters are separated by open spaces to 
preserve privacy and provide views.

Figure 67.    Integrating units in one cluster
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ORIENTATION
The location of the units on site is determined by a 
northerly orientation to best take advantage of natural 
light. Prevailing winds and intense summer heat are 
two other important factors considered in respect of 
orientation.

TRAFFIC AND PARKING
A hierarchy of private, semi-private and public 
spaces reduces road area and permits more freedom 
in the building layout.73 Direct vehicular access to 
each module is not implemented in this master plan, 
eliminating vehicular access within the clusters. Cars 
are grouped together in relatively small parking lots 
located on the east site of the development to facilitate 
access. The private road provides direct access to 
parking lots. A total of 38 carpark space are included as 
part of the development, with bike racks for 50 bicycles. 
The majority of students living on campus will not need 
a private vehicle, so priority is given to cycling and 
public transport. The usage of public transportation 
located in close proximity to the site is encouraged in 
this community.

The existing trees were kept providing a useful buffer, 
separating parked cars from direct views of the units. 

Figure 68.     View from the road

73  Arthur Bowen 
and Robert Vagner, Passive 
and Low Energy Alternatives 
I (New York: Pergamon 
Press, 1982), 3-7.
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PLAZA SQUARE
Diverse spatial qualities were included in the design to 
develop a more interactive communal open space. A 
plaza square in the centre of both developments is the 
heart of the complex. With views to the Oakley Creek, 
the hard-paved area serves as a public space for social 
activities and recreation, leading to the forming of a 
public life – and a life in public. The singular purpose 
path then becomes a multifunctional path.  

Figure  69.    Plaza Square
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Typically about 60 – 90 percent of modular construction 
takes place off-site at one location, and then is used by 
occupants at another. While modules are constructed at 
the factory, site work takes place at the same time. The 
cluster housing modules are made from transportable 
lightweight materials, such as plywood planes and 
metal profiles.

It’s not too to different to the usual design plan, but 
there are few additional stages needed to construct a 
modular building.

• Design approved by any regulating authorities. 
With modular construction, the design must be 
completed before construction. Because of the faster 
peace of fabrication in the factory, decisions need to be 
made upfront or run the risk of stopping construction, 
and delaying the schedule.74

• Assembly of module components in a controlled 
construction environment. In this case, the new 
construction building at Unitec is the factory. Students 
studying building and carpentry courses will be take 
part of this project under supervision by learning how 
the prefabrication industry works. 

• The process includes site preparation, inetiror fit-
out and hooking up to services, whereof on-site interior 
fit-out (kitchen and bath are pre-installed) includes 
mainly the floors and other exposed surfaces.

• Transportation of modules to their final 
destination. It is important to have an area where 
modules can be unwrapped and prepped. With less than 
2 min drive from the factory to the site, this step is not 
need it for this project.

• Erection of modules on site to form a finished 
building. Modular construction often requires cranes 
depending on the design. Careful planning is necessary 
to reduce the amount of time a module spends suspended 
on the crane75 so as to minimise damage to the module. 
With the modules in place, the final exterior and roofing 
cladding is installed to design specification. When two or 
more modules are stitched together, there is redundancy 
of materials. As seen in Section 5, two units are stitched 
up to form two separate units with partition assemblies. 
The units are placed next to each other with a double 
partition. This is great for acoustic control but does result 
in a loss of space. As this is a project where space is limited, 
raising some of the modules by 3 metres provides more 

PROCESS OVERVIEW

74  University of 
Washington, “Modular Pre-
fabricated Residential Con-
struction: Constraints and 
Opportunities,” accessed 
June 15, 2017, http://cm.be.
washington.edu/wp-con-
tent/uploads/2016/07/
pub_modprefab_-Skans-
ka_08082013_web.pdf

75  Ibid.

flexible spaces and it is a great way to gain more space. 
This means additional structural material are required to 
hoisting the modules into place.

Figure 70.     Transportation of modules
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CONCLUSION
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Many tertiary students who are living away from 
home, struggle with the cost of accommodation in 
the Auckland rental property market – especially in 
residential areas near their tertiary study providers. 
With the numbers of enrolments increasing by the year, 
affordable housing projects are likely to be popular 
among students. This research project was born of a 
desire to investigate ways in which a less-expensive, 
healthy live/work environment could be provided for 
such students.  The ‘test’ site is located on the Mt. Albert 
campus of the Unitec Institute of Technology.  

This project outlines a potentially advantageous way 
of delivering affordable housing for students through 
prefabrication.  Live/work units were designed using 
Three-dimensional compact modules with dimensions 
based on standard floor panel and wall sheet sizes, for 
cost efficiencies and to reduce material wastage.  To 
further reduce costs, assuptions were made such that 
that construction would be prefabricated and fitted 
out with plumbing and electrical work in the Unitec 
workshops, by student apprentices.

Shelter is a universal need, as is a place to make 
connections. Modules can satisfy this need without 
having to compromise on the quality of the experience 
within the interior, where every bit of space is put to 
use. In agreement with the expression “You get what 
you pay for” we are getting more for less, and that 
means sacrificing value, or at the very least a little 
quality. 

The second stage of this project involved clustered 
arrangements of modules to achieve an effective 
hierarchy of social groupings and associated outdoor 
spaces, according to a set of formulated “design rules.”

Although the ‘test’ proposal took particular advantage 
of the economic benefits of an ‘on-campus’ site, 
the modular principles of cost- and space-efficient 
design, and the clustered social arrangements, could 
be effectively applied to other sites in response to the 
particular demand for a low-cost student housing 
option.  

Furthermore, further research could investigate the 
potential for the ‘test’ proposal design approach to 
be applied, with minor adaptation, to the general 
provision of low-cost family and extended-family 
accommodation. 

RECOMMENDATIONS
The research reveals that using modules as structural 
components is practical, but additional research is 
recommended to provide budget estimates for the 
project. As mentioned previously, the use of modules 
allows for faster project delivery, however a detailed 
project schedule needs to be developed to ascertain how 
long it will take to build the complex. 
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